
TOWARD RESOLUTION OF CARDIOVASCULAR HEALTH DISPARITIES IN AFRICAN

AMERICANS: DESIGN AND METHODS OF THE JACKSON HEART STUDY

Objective: The design, overall methods, and

major phenotypes for the all-African- American

Jackson Heart Study (JHS) are detailed.

Methods: Participants were enrolled from the

three counties that make up the Jackson,

Mississippi metropolitan area. Relatives of

selected participants were recruited to develop

a large, nested family cohort. Participants

provided extensive medical and social history,

had an array of physical and biochemical

measurements and diagnostic procedures,

and provided genomic DNA.

Results: Data and biologic materials have

been collected from 5302 adult African Amer-

icans, including 1499 members of 291 fami-

lies. Participants have a high prevalence of

diabetes, hypertension, obesity, and related

disorders.

Discussion: The JHS dataset and biologic

materials (serum, DNA, and cryopreserved

cells) offer a valuable resource for the

study of diseases that are of particular impor-

tance to African Americans. (Ethn Dis.

2005;15[suppl 6]:S6-4–S6-17)
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INTRODUCTION

Ethnic and regional disparities in

cardiovascular disease (CVD) morbidity

and mortality are broad based, well

documented, and substantial in size.1–4

Table 1 presents recent (2002) age-

adjusted CVD mortality by cause, sex,

and ethnicity for the United States (US)

and Mississippi.5 Mortality rates by sex

were higher among African Americans

than European Americans in almost

every disease category, both nationally

and in Mississippi. Further, overall

CVD mortality in African-American

men and women in Mississippi was

12% and 22% higher, respectively, than

in the rest of the nation.

In the Atherosclerosis Risk in Com-

munities (ARIC) Study, a four-center,

population-based study including 3728

African Americans from Jackson, Miss,

incident coronary heart disease was

associated with traditional risk factors

in African Americans, as in other

populations, with hypertension being

a particularly potent predictor.6 African

Americans with myocardial infarction

(MI) were more likely to die before

hospital admission, less likely to have

cardiac procedures, and more likely to

die during long-term followup than

European Americans ($29 days after

MI; median followup 3.3 and 3.7 years,

respectively).7,8 The latter finding was

significantly attenuated by adjustment

for the use of cardiac procedures, which

argues that ethnic disparities in care

contributed to the observed differences

in mortality. Among ARIC participants

who died more than a month after MI,

African Americans were much more

likely to have diabetes, hypertension,

a low educational level, low income, and

lower mean levels of physical activity

than European Americans.8 In the

ARIC study, 87.4% of all African

Americans were from the Jackson, Miss,

cohort, whereas European Americans

were from other sites; thus some of the

observed ‘‘ethnic’’ differences may ac-

tually have had a regional basis. Mis-

sissippi’s rates of CVD are high,

irrespective of ethnicity (Table 1).

The extraordinarily high prevalence

of CVD among African Americans in

Mississippi led to the initiation of the

Jackson Heart Study (JHS), which

builds on the Jackson ARIC cohort.

The primary objective of the JHS is to

investigate the causes of CVD in African

Americans to learn how best to prevent

this group of diseases in the future. Data

from the study are expected to increase

understanding of the current epidemic

of CVD in the United States and to

provide a basis for efforts to end the

ethnic disparities that characterize it.

Data addressing both traditional and

nontraditional risk factors for CVD

have been collected. These data include

extensive personal and family medical

history, information on diet and phys-

ical activity, assessment of an array of

physical measures and biomarkers, and

noninvasive clinical studies of heart and

lung function. They further include

measures of psychological, social, and

cultural factors, including racism and

discrimination, stress, religious prac-

tices, and other non-biologic variables

that may have implications for CVD.

Finally, because humans lived in Africa

for thousands of generations before

small numbers of them left to populate

all other regions, the genetic complexity

From the School of Nursing (SBW),
School of Medicine and the Examination
Center, Jackson Heart Study, University of
Mississippi Medical Center (HAT, JGW,
SBW, DWJ); School of Public Health and
the Coordinating Center, Jackson Heart
Study, Jackson State University (DFS, RJG,
HAT); Tougaloo College and the Under-
graduate Training Center, Jackson Heart
Study (AS, HAT); G.V. (Sonny) Montgomery
Veterans Affairs Medical Center (JGW);
Jackson, Mississippi; National Institutes of
Health, National Heart, Lung, and Blood
Institute, Bethesda, Maryland (CN).

Address correspondence and reprint
requests to Herman A. Taylor Jr, MD,
MPH; University of Mississippi Medical
Center; 2500 North State Street; Jackson,
MS 39216-4505; 601-368-4644; 601-368-
4651(fax); htaylor@medicine.umsmed.edu

S6-4 Ethnicity & Disease, Volume 15, Autumn 2005



of modern African and African-derived

populations is much greater than that of

other populations,9,10 and many phys-

iologically important genetic poly-

morphisms may be of uniquely African

origin. Thus the JHS includes a large

Family Study that is nested within the

overall cohort, and genomic DNA has

been prepared from all consenting JHS

participants.

The JHS seeks not only to study

disparities in CVD health and health

care but also to address these disparities.

In 2002, .36% of Mississippi’s popu-

lation but ,7% of its physicians were

African American.11 Thus the goals of

the JHS include attracting minorities to

careers in medicine, public health,

epidemiology, and biostatistics, as well

as building research capacity at minority

institutions. A documented, pervasive

need exists in African-American com-

munities for increased knowledge about

CVD prevention and CVD health pro-

motion.12,13 Accordingly, the JHS sup-

ports an active community outreach

program and has developed a network

of community health advisors who work

through churches and civic organiza-

tions to promote health awareness and

provide accurate health information.

Overall, the JHS has become invested

in its community in ways that strength-

en its scientific enterprise while repaying

the community in some measure for its

trust and generosity.

In aggregate, the JHS is an ambi-

tious, multifaceted effort to study and

assist a historically disadvantaged com-

munity that has a tremendous burden of

CVD and related disorders. This effort

will depend on the involvement and

energy of medical and public health

scientists locally, nationally, and inter-

nationally. The JHS should become

a valuable resource to this scientific

community while protecting and

serving the interests of JHS participants

and the population that they represent.

This article describes the methods by

which these ends will be pursued.

Readers are encouraged to visit the

JHS website (ccaix.jsums.edu) for great-

er detail.

ENVIRONMENT AND
ORGANIZATIONAL
STRUCTURE

The JHS is a large, community-

based, observational study whose par-

ticipants were recruited from urban and

rural areas of the three counties (Hinds,

Madison, and Rankin) that make up the

Jackson, Miss, metropolitan statistical

area (MSA). Jackson is the capital of

Mississippi, the state with the largest

percentage (36.3%) of African Amer-

icans in the United States. The JHS is

a collaboration among three Jackson-

area institutions, two of which, Jackson

State University and Tougaloo College,

are historically Black colleges and uni-

versities (HBCUs). The study is divided

operationally into three centers, each

with specific responsibilities and a dis-

tinct institutional affiliation.

The JHS principal investigator

(HAT) directs the combined operations

of the three centers and holds academic

appointments at each of the three JHS

academic institutions. The JHS Co-

ordinating Center is operated by Jack-

son State University and is responsible

for cohort definition (eg, randomiza-

tion, demographic tracking), data man-

agement, and community outreach. The

Examination Center, operated by the

University of Mississippi Medical Cen-

ter, is responsible for recruitment and

data collection. The Undergraduate

Training Center is headquartered at

Tougaloo College and has an explicit

mission to increase the number of

African Americans pursuing careers in

the health sciences, particularly epide-

miology and public health. The Un-

dergraduate Training Center is thus

a novel component of the study and is

discussed in some detail both in this

paper and in a separate article.14

The JHS offices and clinic are

located in the Jackson Medical Mall

(JMM), which is situated in the heart of

the African-American community of

Jackson and near the geographic center

of the Jackson MSA. The JMM was

formerly a large, enclosed shopping mall

that was remodeled to support a variety

of health-related and human services

enterprises. In addition to the JHS, the

JMM houses, among other things, the

outpatient teaching clinics of the Uni-

versity of Mississippi Medical Center

and Jackson State University’s new

Table 1. Age-adjusted CVD mortality rates* per 100,000 population (2002)

Overall
Black
Males

White
Males

Black
Females

White
Females

A. United States
Overall CVD 319.0 490.6 372.2 366.4 264.3
Coronary heart disease 170.8 250.6 220.5 169.7 131.2
Stroke 56.2 81.7 54.2 71.8 53.4
Heart failure 19.5 23.3 20.5 20.5 18.6
Hypertension 17.1 49.6 14.4 40.5 13.7
End-stage renal disease 3.1 11.7 2.9 9.7 1.9

B. Mississippi
Overall CVD 420.7 600.8 458.0 440.9 366.7
Coronary heart disease 192.3 274.3 232.5 175.9 145.0
Stroke 69.6 97.7 64.7 79.2 60.9
Heart failure 46.8 53.3 51.4 49.9 41.3
Hypertension 32.8 66.1 20.7 51.9 24.1
End-stage renal disease 5.4 12.0 3.8 11.2 2.9

* ICD10 definitions used to analyze mortality rates: overall CVD, I00-I99; coronary heart disease, I20-I25;
stroke, I60-I69; heart failure, I50; hypertension, I10-I13; end-stage renal disease, N18.0.

CVD5cardiovascular disease.
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School of Public Health. Thus, it is

a primary portal to full-service medical

care and a rising center of epidemiologic

scholarship.

COMMUNITY OUTREACH

Public health scientists have increas-

ingly recognized the value of commu-

nity participation in defining key ques-

tions, carrying out protocols, and

interpreting and responding to research

findings.15,16 Participatory research has

become especially important in epide-

miologic studies as communities seek to

work with researchers to address health

problems that concern them both.

Personal experience of healthcare

disparities and a history of abuse in

projects like the Tuskegee Study17,18

have led many African Americans to

mistrust the medical community, par-

ticularly medical investigators. Thus, an

active community outreach program

was developed well before the start of

JHS recruitment. This program is

intended to build an atmosphere of

trust and support in the community but

also to better understand sociocultural

factors that might influence the success

and findings of the study and to address

the documented need for increased

knowledge of CVD prevention among

African Americans.12,13 The initial goal

of the outreach program was to produce

broad-based awareness of the JHS

among the 120,780 African-American

adults living in the 2361-square mile

Jackson MSA (an area .20% larger

than the state of Delaware). A critical

long-term goal is to build a collaborative

trust that will grow over the life of the

JHS, particularly as new research find-

ings emerge.

Members of the African-American

community have been incorporated

throughout the JHS structure, begin-

ning with the Council of Elders, a group

of respected community members who

were ARIC participants and who have

provided advice on broad aspects of the

study’s planning and function since its

earliest phases. Additional community

members are included on most operat-

ing committees. The JHS public rela-

tions efforts have used television and

print advertisements that feature local

sports figures and other luminaries, and

presentations have been made at sport-

ing events and local gatherings. The

Partnership for Community Awareness

and Health Education (PCAHE) in-

volves still other community members

in a committee structure that initiates

health outreach efforts and events,

including educational seminars and

community celebrations. The PCAHE

has implemented a cardiovascular Com-

munity Health Advisers Network in

which interested residents from across

the Jackson MSA are trained to provide

counseling on heart-healthy diet and

lifestyle changes, improved medications

adherence and monitoring, and access

to healthcare resources. For more in-

formation regarding the Community

Health Advisers Network, see www.

usm.edu/csho/.

Community outreach efforts have

been based on an awareness of the

central role of churches in African-

American communities. Many area

churches have willingly embraced

the JHS. Other contacts have been

made through schools, beauty shops,

and civic organizations. The involve-

ment of local students in Undergraduate

Training Center activities has created

valuable incidental interactions with

their friends and relatives. Scheduled

meetings between members of the JHS

staff and community have included

a series of luncheons in the JMM

convention center, an annual JHS

family reunion, and JHS birthday

celebrations in which participants

are invited back for project updates,

educational presentations, food, and

entertainment in a relaxed and welcom-

ing setting. Finally, JHS participants

receive a quarterly newsletter updating

them on recent developments. In the

future, this newsletter will inform

participants of study findings that may

be relevant to their health and commu-

nicate potential follow-up actions they

might choose. Such actions could in-

clude requesting their own investiga-

tional results and, when appropriate,

pursuing clinical testing and manage-

ment. The JHS community outreach

efforts will be described in detail in

a future paper.

METHODS

The Jackson Heart Study
Recruitment

In prior studies, recruitment and

retention of African Americans has

been challenging,19,20 suggesting a need

for new approaches if research in this

population is to succeed.21–25 Strategies

that have been helpful in the past

include community involvement

in planning and initiating research,

raising research awareness through

churches, community organizations,

and trusted healthcare providers, and

the use of culturally relevant publicity

campaigns.26,27 These approaches cor-

respond closely to the community out-

reach components of the JHS. Before

starting the JHS, community-driven

strategies for effective recruiting were

further explored through a participant

recruitment and retention study. Find-

ings of this study emphasized, among

other things: 1) the need to integrate

scientific data gathering with serving

community and family aspirations; 2)

the importance of continuous involve-

ment in the community, rather than

sporadic involvement primarily serving

investigator priorities; 3) the importance

of community involvement in selecting

and training recruiters and clinic

staff and in defining clinic procedures;

and 4) the value of community mem-

bers in helping to define the language

and description of the study and in

seeking community assent to proceed.

Results of this study are published

elsewhere.28

JHS DESIGN AND METHODS - Taylor et al
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The Jackson Heart Study Sample
Figure 1 shows the components of

the JHS cohort, sampled from among

the noninstitutionalized African-Ameri-

can adults in the Jackson MSA. Re-

cruitment was limited to persons 35–

84 years old except in the family cohort,

where those $21 years old were eligi-

ble. The original target of 6500 partic-

ipants was reduced to 5500 after the

first year of recruitment. The final

cohort of 5302 participants includes

6.59% of all African-American Jackson

MSA residents aged 35–84 (N576,426,

US Census 2000)29 plus, in the Family

Study, 252 participants aged 21–34 and

14 participants $85 years old. This

cohort is predicted to have sufficient

power to detect relationships within the

study data.

Jackson was one of the four clinic

sites of the ARIC study, established in

1987.30 As the only exclusively African-

American component, it became the

foundation of the JHS. The original

JHS study design included only the

Jackson ARIC, random, and family

components (Figure 1). To reach overall

recruitment goals and address commu-

nity concerns regarding broad partici-

pation, however, a structured volunteer

sample was added later, in which

demographic cells for recruitment were

designed to mirror the eligible popula-

tion. Details of this strategy are pub-

lished separately.31 For all four sample

sources, sampling began by identifying

an eligible householder, defined as a self-

identified African American between 35

and 84 years old residing in the sam-

pling area. If an eligible householder

from the Accudata America commercial

listing (described below) was living in

the household or was survived by

a spouse living in the household, all

age- and race-eligible members of the

household were eligible for recruit-

ment.31

Former ARIC participants had orig-

inally been recruited through random

selection from a drivers’ license registry.

Similarly, potential new JHS partici-

pants were chosen randomly from the

Accudata America commercial listing,

which provides householder name, ad-

dress, zip code, phone number (if

available), and age group in decades.

Race was ascertained by home visit for

persons living in neighborhoods that

were .80% African-American accord-

ing to the 1990 census. Those living in

other neighborhoods were prescreened

for race eligibility by a telephone call.

Random sample lists were generated

every three to six months, and each list

was exhausted before a new list was

generated. Initial contact with eligible

householders was made by home visit.

After at least three unsuccessful visits,

additional contact efforts were made by

telephone. A selected housing unit was

only considered a non-contact after at

least five unsuccessful contact attempts

had been made in specified time

windows.

The JHS family cohort32 was nested

within the overall cohort by recruiting

families from among the relatives of

JHS participants (index participants)

who reported having at least two

siblings and four other first-degree

relatives, all $21 years old and living

in the tri-county area. Each index

participant was asked to provide pedi-

gree data, family contact information,

and permission to contact listed rela-

tives. Recruiters were trained to extend

pedigrees in the field. To increase the

number of large pedigrees, the lower age

limit for the family cohort was set at

21 years, with no upper age limit.

Family Study participants completed

the same tests and measures as all other

JHS participants.

Recruiter Preparation and Training
The JHS Council of Elders partic-

ipated in recruiter hiring and training.

An eight-week training program that

included practical field experience

was focused on knowledge of the JHS

rationale and methods, effective com-

munication with prospective partici-

pants, and command of JHS recruit-

ment procedures. The JHS investigators

gave lectures on epidemiologic study

design, sampling methods, and research

ethics and procedures, among other

topics. Recruiters were introduced to

the structured survey instruments to be

used during the home induction in-

terview and to all components of the

clinical examination, including a de-

tailed rationale and description of each

JHS measure. Each recruiter underwent

a complete home induction interview

and baseline clinical examination to

gain first-hand experience of the re-

quirements and demands on study

participants. The recruiters were of

varying ages and had different educa-

tional backgrounds. Two of the eleven

recruiters were male, and all were

African-American. The number of ac-

tive recruiters varied during different

phases of the recruitment effort, as

detailed elsewhere.31

Fig 1. Sources of JHS participants. The
diagram shows the proportion of the
JHS cohort that was enrolled from each
of the four recruitment pools. The
proportion for the Family Cohort in-
cludes secondary family members only;
index family participants were attribut-
ed to their original cohort type. Partic-
ipants recruited through the Family
Cohort who were not, in the end,
biologic family members (eg, spouses
who did not share participating chil-
dren with a family member) were
excluded from the final Family Cohort
that will be used for genetic analysis
(n51,499); such participants will be
included among unrelated JHS partici-
pants in the overall cohort

JHS DESIGN AND METHODS - Taylor et al
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BASELINE INDUCTION AND
EXAMINATION

Table 2 lists the components of the

JHS baseline induction and examina-

tion. These items were completed

during the home induction interview,

initial clinic visit, or 24-hour follow-up

home visit or will be completed by

annual telephone interviews or routine

surveillance of cohort hospitalizations

and deaths. Questionnaires used to

collect sociocultural data are described

elsewhere in greater detail.33

Verbal consent was obtained before

conducting the home induction inter-

view. An informed consent document

was completed and signed before start-

ing the clinic examination. All methods

were approved by the institutional

review boards of Jackson State Univer-

sity, Tougaloo College, and the Univer-

sity of Mississippi Medical Center.

Home Induction Interview
Enrollment of each participant was

started by the home induction inter-

view, which lasted 30–45 minutes, dur-

ing which the interviewer and partici-

pant completed a set of paper forms.

The interview established each respon-

dent’s eligibility, enumerated other

eligible household members, collected

a variety of health and sociocultural

data, and ended by scheduling the JHS

clinic appointment. Family structure

data gathered during the interview were

used to determine potential eligibility

for the JHS Family Study. All JHS forms

are available by contacting the Coordi-

nating Center (jsums.edu/,jhs/).

Forms Completed During the
Home Induction Interview

Household Enumeration
This form confirms the address and

ethnicity (self-identified) of the sample

individual and gathers information on

all household members, including their

name, date of birth, ethnicity, sex, and

marital status. All household residents

in the 35- to 84-year age range who self-

identified as African Americans were

eligible to participate in the JHS.

Eligibility
The eligibility form confirmed that

each sample person and household

member met the JHS eligibility criteria

and recorded the number of first-degree

relatives $21 years old living in the JHS

tri-county area to assess eligibility for the

Family Study. In addition, it determined

the respondent’s level of awareness of the

JHS and identified factors affecting

willingness to participate.

Personal and Family Health History
This form, adapted from the ARIC

personal history form, gathers baseline

information on the respondent, her/his

parents, and all full siblings and bi-

ological children. Questions addressed

self-perceived health status (excellent,

good, fair, poor), hospitalizations, CVD

risk factors (blood pressure, cholesterol),

heart attack, stroke, diabetes, renal

disease, circulation problems, cancer,

chronic lung disease, and asthma.

Physical Activity
Thirty items were assessed in four

areas, including: 1) active living (routine

daily activities); 2) occupational activity;

3) home, yard, and garden activities;

and 4) sports and exercise. Questions

were modified from the Kaiser Physical

Activity Survey, which was based on

ARIC methods and has recently been

validated in a multiethnic sample of

women.34,35 A few items were changed

slightly to adapt them for use with male

respondents in the JHS.

Tobacco Use
Questions addressed all types of

tobacco (cigarettes, pipes, cigars, chew-

ing tobacco, dip/snuff) and include

assessments of environmental tobacco

smoke exposure and, for cigarette

smokers, nicotine dependence (Fager-

ström Test for Nicotine Dependence,

items 4–9).36

Healthcare Access and Use
This form was based on items from

the Detroit Area Study (www.

tcaup.umich.edu), the National Survey

of Black Americans (http://webapp.

icpsr.umich.edu),37 and other standard-

ized questionnaires that measure the

availability, accommodation, acceptabil-

ity, and affordability of healthcare

services. Questions assessed whether

the respondent had insurance and

a usual source of care, extent of use of

preventive services during the past year

(dental, primary health care), barriers to

care (transportation, getting an appoint-

ment, getting time off work), and level

of trust and satisfaction with health

services.

Global Stress
The global stress form was developed

for the JHS and is an eight- item, self-

report measure that assesses global per-

ceptions of chronic stress rather than

discrete occurrences of stressful events.

It provided a subjective score of stress

during the prior 12 months with respect

to job pressures, relationships with

others, neighborhood conditions, care-

giving responsibilities, legal problems,

medical problems, racism and discrimi-

nation, and difficulties meeting basic

needs (housing, food, bills, etc).

Social Support
The social support form was based

in part on the Berkman Social Net-

work Index38 and questions from the

East Side Village Health Worker Part-

nership (www.sph.umich.edu)39–41

and assessed both structural support

components (type and frequency of

contacts) and negative aspects of

support.

Personal Data and Socioeconomic
Status

Data were obtained regarding place

of birth, marital status, education,

income, employment or retirement

status, first full-time job, spousal

education and occupation, and house-

JHS DESIGN AND METHODS - Taylor et al
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hold wealth. Subjective data addressed

job latitudinal satisfaction42 and

measures of thwarted aspirations and

relative deprivation.43 During annual

followup, questions on childhood, pa-

rental, and neighborhood socioeconom-

ic status (SES) provided complementary

data to allow tracking of the partici-

pant’s socioeconomic status at different

stages of life. All data will be geo-

referenced with the US Census to allow

contextual analyses of community SES

factors.

Contact
Multiple ways to contact each

participant were recorded, and contact

information for a healthcare provider

was obtained, if available.

Interviewer Observations
Immediately after the interview, the

recruiter noted observations that may

help with JHS retention of the partic-

ipant.

Approach to Life Forms A, B, and C
These are self-administered forms

that were returned by the participant at

the clinic visit, or if needed, were

completed with the assistance of the

interviewer. Form A is a 16-item version

of the Interpersonal Support Evaluation

List.44 It assessed emotional support,

interactive relationships, material sup-

port, and self-esteem. Form B, a 16-

item version of the much longer (85-

item) Coping Strategies Inventory,45

addressed problem-focused versus emo-

tion-focused coping, as well as approach

versus avoidance coping styles. Form C

assessed religion, spirituality, and re-

ligious coping and is based on stan-

dardized measures that were included

in the General Social Survey (webapp.

icpsr.umich.edu).46

CLINIC EXAMINATION

Participants arrived fasting for the

clinic examination, which took <4.5

hours and began with a discussion of all

interviews and procedures. Participants

then completed the informed consent

document, with staff assistance as need-

ed. Explanatory audio- and videotapes

were also offered, followed by anthro-

Table 2. Major components in the JHS Exam 1

Medical History Physical Examination Blood/Urine Analytes Interview/Questionnaire Constructs

Health Behavior
$ Tobacco use
$ Alcohol / drug consumption
$ Physical activity
$ Nutrition

Medication Survey
$ Prescription medication
$ Non-prescription medication
$ Vitamin survey
$ Folk/herb medication
$ Medication-taking behaviors

Reproductive History
$ Menopausal status
$ Gynecological surgery
$ Hormone replacement

Symptoms/Procedures
$ Chest pain
$ Respiratory symptoms
$ Stroke symptoms
$ CVD procedures

Anthropometry
$ Standing height
$ Neck girth
$ Waist girth
$ Weight

Blood Pressure
$ Sitting
$ Standing
$ Ankle
$ Ambulatory

CVD Evaluation
$ Electrocardiography
$ Echocardiogram
$ Carotid ultrasound
$ Respiratory function

Blood/Plasma/Serum
$ Aldosterone
$ C-reactive protein
$ Chlamydia antibody
$ Chloride
$ Total Cholesterol
$ HDL Cholesterol
$ Complete blood count
$ Cortisol
$ Creatinine
$ Endothelin
$ Glucose
$ HBA1C
$ Homocysteine
$ Insulin
$ LDL Cholesterol
$ Leptin
$ Lp(a)
$ Plasma renin
$ Potassium
$ Sodium
$ Triglycerides
$ Uric Acid

Urine
$ Albumin
$ Chloride
$ Creatinine
$ Potassium
$ Sodium

Coping / Spirituality
$ Coping strategies
$ Religious involvement
$ Daily spiritual experience
$ Interpersonal support
$ John Henryism
$ Optimism

Negative Emotions
$ Depression
$ Anger
$ Hostility

Racism / Discrimination
$ Daily/chronic discrimination
$ Response to discrimination
$ Perceived racism
$ Residential segregation

Access to Health Care
$ Primary care
$ Insurance/medication
$ Trust/satisfaction

Socioeconomic Position
$ Personal/spousal/parental
$ Household wealth
$ Job strain
$ Class mobility
$ Neighborhood SES

Stress
$ Major life events
$ Minor stressors
$ Chronic stress
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pometry, blood pressure measurement,

12-lead electrocardiogram, echocardiog-

raphy, B-mode carotid ultrasonography,

venipuncture, and pulmonary function

testing (see Table 2).47 Ankle-brachial

systolic blood pressure measurements

were obtained during the ultrasonogra-

phy procedure. After a brief rest and

a snack, participants completed addi-

tional interviews, including a medication

survey, medical history, stroke symp-

toms survey, reproductive history, diet-

food frequency questionnaire, and for

family study participants, a family struc-

ture/family address book and parental

identification form (full name and

age of both biologic parents). Socio-

cultural interviews in the clinic ad-

dressed perceived discrimination and

alcohol and drug use. Each participant

had an exit interview to ascertain

completeness of the exam, review ab-

normal results, and provide instructions

on 24-hour studies (urine collection,

ambulatory blood pressure, physical

activity measurements) and any substu-

dies (see below). Take-home question-

naires included a hassles and mood

inventory, and when needed, a form

to record additional family contact

information. These were collected

during the 24-hour follow-up home

visit.

Informed Consent
The complexity of the JHS protocol

led to the use of a ‘‘layered’’ informed

consent document through which

participants could, to a limited extent,

tailor their participation in the study.

Separate consent responses regulated

the management of participants’ per-

sonal medical records and study

results, specified participation or non-

participation in genetic research, de-

fined whether research was to be limited

to JHS ‘‘focus diseases’’ only, and

stipulated the level of data and

sample access by non-JHS investigators.

Future analyses will include only data

and samples for which valid consent

applies.

Physical Measures Completed
During the Clinic Visit

Anthropometry
Weight was recorded to the nearest

kilogram by using a balance scale.

Height was measured with the heels

and back of the head touching a vertical

centimeter ruler and with the lower

margin of the boney orbit level with the

supratragal notch of the ear (Frankfort

horizontal plane). Abdominal girth and

neck circumference were measured in

the horizontal plane at the umbilicus

and cricothyroid membrane, respective-

ly. Linear measurements were to the

nearest centimeter.

Blood Pressure
Sitting blood pressure was deter-

mined in the resting state by recording

two measurements with a Hawksley ran-

dom zero sphygmomanometer equipped

with one of four cuff sizes selected by

measured arm circumference.48 Ankle-

brachial systolic blood pressure ratio was

measured for each leg with appropriately

sized (to measure) arm and ankle blood

pressure cuffs and an 8-MHz Doppler

pen probe with built-in speakers.

Electrocardiogram
A supine 12-lead digital electrocar-

diogram (ECG) was recorded with the

Marquette MAC/PC digital ECG re-

corder (Marquette Electronics, Milwau-

kee, Wis), and with electrode placement

that duplicated that of the ARIC

study.47,49 The ECGs are analyzed in

accordance with the Minnesota Code

Classification system,50 via an extensive-

ly validated computer algorithm that

was developed specifically for epidemi-

ologic studies.51–53 In-hospital surveil-

lance ECGs were read visually according

to the Minnesota Code Classification

system.

Echocardiography
Echocardiography was performed

by a certified, experienced cardiac

ultrasonography technician with a

Sono 4500 echocardiograph donated

anonymously to the JHS (Philips

Medical Systems).47 Digital images

were stored in a Digital Imaging and

Communications in Medicine (DI-

COM) format. The procedure was a

prioritized 30-minute two-dimensional

(2D) and M-mode examination resem-

bling typical clinical echocardiography

with parasternal, apical, and subcostal

windows. All four chambers were

imaged for assessment of valvular

shape and function and left ventricular

(LV) filling and outflow, with particular

emphasis on LV dimensions and systolic

function to allow calculation of LV

mass. Doppler data included peak and

mean velocities for LV outflow and

peak velocities of tricuspid regurgita-

tion (if present), mitral inflow (with

velocity-time integrals for mitral

inflow E- and A-wave), and pulmonary

vein inflow components (S, D, and

A waves). Ventricular wall motion

characteristics were assessed qualita-

tively.

Ultrasonography
Carotid ultrasonography was based

on the method of Pignoli et al54

as modified for the ARIC study,55,56

and took approximately 30 minutes.

Instrumentation was the same as for

echocardiography except that a 7.5-

MHz rectangular array transducer

was used to interrogate relatively shal-

low carotid arteries. After an initial

scan to identify landmarks and survey

for any stenotic lesions, the protocol

scan was conducted in the longitudinal

view to assess three key segments of

the right and left carotid arteries: the

distal straight 1-cm portion of the

common carotid artery; the 1-cm por-

tion of the bifurcation distal to the tip

of the flow divider; and the 1-cm

portion of the internal carotid artery

immediately proximal to the tip of

the flow divider. All images were

recorded to videocassettes and shipped

to the Ultrasound Reading Center for

interpretation.47
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Venipuncture
Participants were in a supine posi-

tion for 20 minutes prior to venipunc-

ture, and blood was collected within

a designated one-hour time window for

all participants. Blood was collected into

bar-coded containers in accordance with

recommendations of the National Com-

mittee for Clinical Laboratory Stan-

dards.57,58 The participant was in-

structed not to make a fist, and the

tourniquet was applied for no longer

than two minutes. Plasma and serum

were prepared from selected samples by

sedimentation in a refrigerated centri-

fuge within two hours of blood collec-

tion. Laboratory methods are described

in a separate publication.47

Pulmonary Function
Spirometry was performed as re-

commended by the American Thoracic

Society,59 with a dry rolling seal

spirometer (Occupational Marketing,

Houston, Tex). Measurements included

forced vital capacity (FVC), forced

expiratory volume at 1 second (FEV1),

3 seconds, and 6 seconds, and peak

flow as well as flows at 25%, 50%,

and 75% of total volume. Both calcu-

lated data and raw wave-form data were

stored for each forced exhalation per-

formed, and quality scores for the test

were developed and attached to each

participant’s data.

Forms Completed During the
Clinic Visit

Medication Survey
This survey recorded prescribed

and over-the-counter medications, vita-

mins, mineral supplements, and herbal

or home remedies used within two

weeks prior to the participant’s inter-

view, as well as current and regular

use of aspirin and nonsteroidal anti-

inflammatory drugs. The survey also

queried usual medication-taking prac-

tices (not limited by the two-week

window) as well as use of folk or herbal

remedies.

Medical History
This form recorded symptoms of

chest pain, intermittent claudication,

congestive heart failure, sleep apnea or

other sleep disturbances, history of

procedures to diagnose or treat cardio-

vascular disease, and history of renal

dialysis (current or past). Chest pain was

characterized as angina and/or myocar-

dial infarction by London School of

Hygiene criteria (Rose Questionnaire).60

Respiratory Symptoms
The respiratory symptoms form was

adapted from the Adult Respiratory

Symptoms Questionnaire61 and re-

viewed symptoms of cough, wheezing,

breathlessness, and asthma. It was

a condensed version of the questions

on respiratory symptoms in the re-

spiratory symptoms/physical activity

form of ARIC visit 1.

Stroke Symptoms
The stroke symptoms form, initially

used in ARIC visit 1, collected extensive

data regarding prior diagnosis of a stroke

or transient ischemic attack or a history

of neurologic symptoms, including their

onset, duration, and anatomic localiza-

tion and effects on speech, movement,

vision, sensory function, consciousness,

and subjective sensations.

Reproductive History
Data were recorded regarding men-

arche, pregnancies, live births, meno-

pausal symptoms and menopause,

gynecologic surgery, and use of oral

contraceptives and hormone therapy,

including specific product(s) used, dose,

duration, and route of administration.

Diet-Food Frequency
The Delta Nutrition Intervention

Research Initiative (NIRI) Food Fre-

quency Questionnaire was developed by

the Lower Mississippi NIRI Food

Frequency Working Group62 and is

being validated in the Mississippi Delta

region. It was shortened by the Working

Group for JHS use so that it could be

completed within 20 minutes. It was

designed to measure usual dietary intake

over a six-month period among south-

eastern, African-American respondents,

based on food lists and portion sizes

obtained from pilot telephone-adminis-

tered 24-hour recalls of adults in this

population.

Family Address Book and Parental
Identification Form

The family address book recorded

the name, age, birth date, and contact

information of participants’ spouse(s),

children, parents, paternal and maternal

grandparents, whole- and half-siblings,

grandchildren, nieces, nephews, and

spouses’ parents, grandparents, and

siblings. An initial pedigree based on

data in the address book was refined

during family recruitment. The parental

identification form recorded the full

names (including maiden name) and

birth dates of the biological parents of

Family Study participants and identifies

relatives who are already participants in

the JHS or ARIC.

Discrimination
The discrimination form was adapted

from the Discrimination Scale,63 the

Everyday Racial Discrimination Ques-

tionnaire,64 and the Perceived Racism

Scale65 and records the participant’s

attributions, day-to-day experiences, ma-

jor life events, and coping/responses to

racial discrimination.

Alcohol and Drugs
This form used questions from ARIC

and from the third National Health

and Nutrition Examination Survey

(NHANES III).66 Participants were clas-

sified as lifetime alcohol abstainers, ever

users, and users during the past

12 months, and characterized regarding

preferred beverage, history of heavy use,

and quantity/frequency of use during the

past 12 months. Other questions identi-

fied lifetime abstainers or ever users of

cocaine or other drugs and queried

estimated total number of cocaine uses.
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24-hour Follow-up Data Collection
Participants completing the baseline

clinic visit were provided with materials

and instructions for a 24-hour urine

collection, ambulatory blood pressure

monitoring (ABPM), physical activity

monitoring (PAM), and forms A–D of

the Hassles and Mood Inventory (see

below). The ABPM equipment (Medi-

facts International, Rockville, Md) in-

cluded a laptop computer and modem,

a Spacelabs 90207 Oscillometric ABPM

device and supporting equipment, and

one of four sizes of blood pressure cuff

fitted by measure to the participant’s

nondominant arm. The PAM equip-

ment included a CSA (Computer

Science Applications, Shalimar, Fla)

accelerometer and a digiwalker step

counter affixed to the waist. After the

24-hour monitoring period, ABPM and

PAM equipment and the collected urine

were either returned to the Examination

Center or retrieved by a JHS represen-

tative.

Hassles and Mood Inventory
These take-home forms were given

to all participants or, when needed, were

completed with the assistance of clinic

staff. Form A, the weekly stress in-

ventory,67 is an 87-item checklist of

minor stressors. Participants recorded

whether each stressor occurred during

the past week and rated their subjective

responses on a seven-point Likert-type

scale (15not stressful; 75extremely

stressful), producing summary scores

for: 1) the number of stressful events

and 2) the sum of subjective ratings.

Form B, the Center for Epidemiologic

Studies Depression Scale, is a 20-item

questionnaire developed by the Nation-

al Institute of Mental Health68 to

measure the frequency of depressive

symptoms during the past week (rarely

or none of the time to most or all of the

time). Form C is a 27-item, true-false

questionnaire that assessed experiential

hostility (cynicism, suspiciousness, mis-

trust, resentful feelings toward others) to

produce a composite hostility score

(CHO).69 Form D, the Spielberger

Anger Expression Inventory,70 is a 16-

item checklist that assessed participants’

reactions to anger, recording on a four-

point Likert-type scale (15never; 45al-

most always) how often the participant

reacts in the manner described by each

item.

Diet and Physical Activity
Substudy

Five hundred male and female JHS

participants of varying ages, socioeco-

nomic levels, and physical activity levels

were selected to participate in the diet

and physical activity substudy to assess

the validity of JHS’s food frequency

questionnaire (FFQ; the shortened form

of the Delta NIRI FFQ) and physical

activity form.71,72 Substudy participants

provided 24-hour diet recalls at each of

four return clinic visits and during a fifth

visit completed the long Delta NIRI

FFQ. A step counter was worn during

the week before each visit. Both the full

and shortened Delta NIRI FFQs will be

analyzed and validated by comparing

the nutrient intakes calculated from

them with the average intakes of four

24-hour diet recalls per participant.

Recorded step counts, coupled with

data from concurrent ambulatory blood

pressure monitoring and 24-hour phys-

ical activity monitoring will be com-

pared with responses on the physical

activity form to assess this form’s

validity.

ANNUAL FOLLOWUP AND
SURVEILLANCE

At twelve-month intervals after the

baseline clinic visit, participants are

contacted by telephone to: update

contact information; confirm vital sta-

tus; document interim medical events,

hospitalizations, and functional status;

and obtain additional sociocultural in-

formation.73 Questions about medical

events, symptoms of CVD, and func-

tional status are repeated annually,

whereas different sociocultural informa-

tion is collected each year to comple-

ment data from the baseline visit.

Ongoing cohort surveillance includes

abstraction of medical records and death

certificates for relevant International

Classification of Diseases (ICD) codes,

and adjudication of nonfatal events and

deaths.73 ICD-9 codes that are screened

to detect possible hospitalized myocar-

dial infarction include hypertensive

heart disease (402), acute myocardial

infarction (410), other acute and sub-

acute ischemic heart disease (IHD)

(411), old myocardial infarction (412),

angina pectoris (413), other chronic

IHD (414), cardiac dysrhythmias

(427), heart failure (428), and acute

pulmonary edema (518.4). ICD10

codes screened to identify deaths possi-

bly due to CHD include diabetes

mellitus (E10–14), essential hyperten-

sion (I10), hypertensive heart disease

(I11), unstable angina, angina pectoris

(I20), acute myocardial infarction (I21–

23), other acute IHD (I24), chronic

IHD (including old MI) (I25), cardiac

arrest (I46), paroxysmal tachycardia

(I47), atrial fibrillation (I48), other

cardiac arrhythmias (I49), heart failure

(I50), ill-defined heart disease (I51),

atherosclerosis (I70), postprocedural

disorder of circulatory system (I97)

(not I97.2), pulmonary edema (J81),

respiratory failure (J96), other sudden

death (R96), unattended death (R98),

and other ill-defined cause (R99).

Hospitalizations or deaths related to

congestive heart failure or stroke are

identified by similar methods; the ICD

codes reviewed to detect these events are

detailed elsewhere.73

RESULTS REPORTING AND
ASSISTANCE WITH HEALTH
CARE

Data of known clinical value were

routinely released to participants and

their healthcare providers as stipulated by

each participant’s consent document. An
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extensive protocol defines the urgency of

reporting and recommended medical

followup as emergent (transport to

emergency facility), urgent (one day

followup), immediate (one week fol-

lowup), or routine. A social worker is

on site to assist participants with obtain-

ing needed health care. The JHS

results that are considered to be of

research value only are not routinely

reported to participants, though they

may be released on an ad hoc basis in

response to a written request from the

participant, at the discretion of the

principal investigator.

DATA MANAGEMENT

The JHS Coordinating Center per-

forms all JHS data management and

quality control and manages interac-

tions with the two laboratories (Univer-

sity of Mississippi Medical Center,

University of Minnesota) and the five

specialized reading centers (electrocardi-

ography, echocardiography, carotid

ultrasound, pulmonary function, ambu-

latory blood pressure monitoring)

that support the JHS.47 In collabor-

ation with the advisory coordinating

center at the University of North

Carolina, the JHS Coordinating Center

developed a computer-assisted data

management system (DMS) based

on the Clintrial 4.3 software system.

The DMS supports data entry from

paper forms, direct electronic data

capture, and transfer and management

of data from the JHS laboratories and

reading centers. Detailed JHS laborato-

ry, reading center, and data manage-

ment methods have been published

previously.47

INITIAL CHARACTERIZATION
OF THE JHS COHORT

Figure 1 shows the proportions of the

JHS cohort that were recruited from each

target group. Former ARIC participants

and randomly selected individuals each

make up approximately a fifth of the

cohort. Remaining participants were

enrolled through the Family Study or

in a constrained volunteer sample31 in

approximately equal proportions. A

comparison of sex in the JHS cohort

and the tri-county recruitment area

(Figure 2a; 2000 Census) shows a relative

excess of women in the target area,

which is accentuated in the JHS cohort.

A large proportion of JHS participants

are between 45 and 64 years old

(Figure 2b), a range that may be expected

to have a high incidence and prevalence

of the JHS focus diseases. An analysis of

selected baseline characteristics of the

cohort (Table 3) shows that obesity and

hypertension are strikingly prevalent,

with a larger proportion of women

affected than men. Almost a fifth of

participants have diabetes according to

American Diabetes Association crite-

ria,74 and another 14.4% have pre-

diabetes.

THE UNDERGRADUATE
TRAINING CENTER

Tougaloo College, the site of the

Undergraduate Training Center, has

a long history of preparing undergrad-

uate students for advanced studies in

the health professions. In the late 1960s,

the first African-American students to

attend the University of Mississippi’s

Medical School were Tougaloo gradu-

ates, and a large proportion of the

African-American physicians, dentists,

and other health professionals now

practicing in Mississippi are former

Tougaloo students. The preparation

of Tougaloo students for health-related

graduate studies has been strengthened

by the development of an array of

Fig 2. Age and sex of JHS participants. The first panel compares the sex distribution
of JHS participants with that of all Jackson MSA residents aged 35–84. The second
panel shows the age distribution of JHS participants by sex
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programs, several of which have extra-

mural funding, including a summer

science program, the pre-medical/

dental program, and the Minority

Access to Research Careers (MARC)

and Minority Biomedical Research

Support (MBRS) programs. The JHS

Undergraduate Training Center seeks

to leverage these programs to increase

the number of African Americans

entering public health and related

fields by providing added educational

and research opportunities across a

range of academic levels. Its activities

include the Science Language Arts

and Mathematics (SLAM) program

with emphasis in epidemiology for

high school students, the JHS Scholars

Program for undergraduate students,

and a postgraduate course in epidemi-

ology for more advanced students and

health professionals. Detailed descrip-

tions and preliminary results of these

programs are provided in a separate

manuscript.14

High School Outreach Programs
SLAM I, II, and III

These three four-week summer

workshops emphasize language, quanti-

tative, and science skills and expose

students to issues of public health and

epidemiology. A team of college and

high school teachers develops challeng-

ing sessions that link mathematics and

natural science with articulate expres-

sion to cultivate critical thinking. In-

struction is overseen by curriculum

coordinators in each of the three skill

areas. Additional input is gained from

JHS Scholars who serve as tutors and

from the high school students them-

selves. The SLAM workshops are ad-

vertised by distributing fliers to all area

high schools, by notices on the Jackson

Public School website, and by visits to

most high schools by the Undergraduate

Training Center staff. SLAM workshops

I, II, and III are attended by 9th, 10th,

and 11th graders, respectively. Place-

ment in SLAM II or SLAM III is

contingent on completion of specific

high school science and math classes as

well as the prior SLAM workshop level.

A student may attend all three SLAM

workshops during the high school years.

JHS Scholar Program
The JHS Scholar Program provides

stipends and research opportunities to

selected students both during the aca-

demic year and the summer. Twelve

scholars are selected during the spring

semester of their freshman year based on

a minimal grade point average (GPA) of

3.0, an ACT score $20 (or its SAT

equivalent), a personal statement of the

student’s professional goals, professors’

letters of recommendation, fall semester

grades, and an interview with the

selection committee. Once selected,

scholars who perform well may stay in

the program through all four years at

Tougaloo College. Scholars must take

the four JHS-supported courses (In-

troduction to Public Health and Epide-

miology; Biostatistics; Ethics, Medicine,

and Technology; and Research Methods

in Public Health and Epidemiology),

attend colloquia, participate in assigned

JHS scientific activities, and attend

scientific and public health-related con-

ferences that are required by their course

work. Freshman students are introduced

to concepts of public health, CVD, and

health disparities through a weekly sem-

inar series. After the freshman year,

a two-hour per week professional de-

velopment obligation at the JHS Co-

ordinating Center, Examination Center,

or in community outreach is required of

all scholars. Scholars are matched with

professionals in their area of interest and

are strongly encouraged to participate in

research activities. Their performance

and progress are evaluated twice a year

by the Undergraduate Training Center

staff. To continue as scholars they must

maintain a minimum GPA of 3.0

overall and exhibit appropriate attitude

and behavior. Scholars entering the

junior and senior year must participate

in health-related research at liaison or

other national or international institu-

tions during the summer months.

Summer research progress is monitored,

and students present their findings and

experiences in regularly scheduled semi-

nars at the JHS and Tougaloo.

As of the 2004–2005 academic year,

43 students were active JHS Scholars

(12 freshman, 11 sophomores, 10

juniors, 10 seniors), and this number

will be expanded to 48 by 2007.

Twenty-four scholars have completed

the program (five in 2003, ten in 2004,

nine in 2005). Of these 24 scholars, six

are now in medical or dental school, 11

are in graduate professional school, and

seven are employed in health-related

areas. Students have done summer work

at .20 distinguished universities and

Table 3. Selected Baseline Clinical and Demographic Characteristics

Phenotype

Mean (SD)

Male n51907 Female n53395 All N55302

Age (years) 54.1 (13.0) 55.3 (12.7) 54.9 (12.9)
Weight (kg) 94.6 (22.6) 88.6 (21.7) 90.8 (22.2)
Height (cm) 177.4 (7.2) 164.1 (6.5) 168.9 (9.3)
Body mass index (kg/m2) 30.0 (6.8) 32.9 (7.8) 31.9 (7.6)
Systolic BP (mm Hg) 127.9 (18.0) 126.5 (18.7) 127.0 (18.4)
Diastolic BP (mm Hg) 81.4 (10.7) 77.3 (10.2) 78.8 (10.6)
Overweight (%)* 27.5% 39.9% 32.0%
Obese (%)* 41.4% 59.9% 53.3%
Pre-hypertension (%)* 25.2% 17.5% 20.2%
Hypertension (%)* 59.7% 63.4% 62.1
Pre-diabetes (%)* 16.5% 13.1% 14.4%
Diabetes (%)* 17.2% 19.8% 18.8%

* Defined in accordance with NHLBI and American Diabetes Association guidelines. Overweight: BMI525–

29.9; Obese: BMI530+.74–76
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institutions, including Harvard, Brown,

and Cornell Universities, Decode In-

ternational (Iceland), and the National

Institutes of Health.

Six-Day Introductory
Epidemiology Course

Each year since 1997, the Under-

graduate Training Center has conducted

an intensive introductory epidemiology

course for health professionals, graduate

students in biomedical or behavioral

sciences, and advanced undergraduate

students. The course is directed by

Moyses Szklo, MD, DPH, professor of

epidemiology at Johns Hopkins School

of Hygiene and Public Health, and is

taught by Dr. Szklo and two other

instructors during six full days in the

summer. Enrollment is limited to 30

participants. To date, 44 health profes-

sionals, 22 graduate students, 45 under-

graduates, and 22 others from seven

states have completed the course.

SUMMARY

The JHS is designed to address

healthcare disparities affecting African

Americans by combining a large obser-

vational study of common diseases with

a program of community health activ-

ism and academic infrastructure build-

ing. It is a collaboration involving two

distinguished HBCUs and Mississippi’s

only academic medical center and is

supported by the National Heart, Lung,

and Blood Institute (NHLBI) and the

National Center for Minority Health

and Health Disparities of the National

Institutes of Health. The NHLBI has

on-site staff to help promote the health

education and community outreach

objectives of the study and to ensure

continued sensitivity to community

concerns. The JHS is housed at a spa-

cious medical mall that is located in the

heart of Jackson’s African-American

community and is a central access point

to full-service medical care, as well as

a center of scholarly activity in public

health. The JHS research component

combines baseline data regarding eco-

nomic, sociocultural, behavioral, die-

tary, and physical activity measures, and

an array of physical, biochemical, and

genetic attributes to produce a dataset of

uncommon richness. A cohort of 5302

participants has been enrolled, includ-

ing a large, nested family cohort. The

prevalence of diabetes, hypertension,

and obesity is striking among JHS

participants, whose age range is likely

to be associated with a continued high

incidence of these and related disorders.

A second examination began in Sep-

tember 2005 and a third is scheduled

for 2008. The data and materials pro-

duced by the JHS are intended as

a resource to the scientific community

and will be accessed by many scientists

through mechanisms that protect and

serve the interests of the metropolitan

Jackson African-American community.

The careful and robust use of this

resource may provide substantial bene-

fits to the latter community and may

ultimately help to relieve longstanding

and pervasive CVD health disparities.

ACKNOWLEDGMENTS

The authors thank the staff, interns, and
participants in the Jackson Heart Study for
their long-term commitment to the study.

This research was supported by NIH con-
tracts N01-HC-95170, N01-HC-95171,
and N01-HC-95172 that were provided by

the National Heart, Lung, and Blood
Institute and the National Center for
Minority Health and Health Disparities.

REFERENCES

1. Sempos CT, Bild DE, Manolio TA. Overview

of the Jackson Heart Study: a study of

cardiovascular diseases in African-American

men and women. Am J Med Sci. 1999;317:

142–146.

2. Onwuanyi AE, Clarke A, Vanderbush E.

Cardiovascular disease mortality. J Natl Med

Assoc. 2003;95:1146–1151.

3. Becker LB, Han BH, Meyer PM, et al. Racial

differences in the incidence of cardiac arrest

and subsequent survival. The CPR Chicago

Project. N Engl J Med. 1993;329:600–606.

4. Barnett E, Halverson J. Disparities in pre-

mature coronary heart disease mortality by

region and urbanicity among Black and White

adults ages 35–64, 1985–1995. Public Health

Rep. 2000;115:52–64.

5. Centers for Disease Control and Prevention.

Mortality for 1999–2002 with ICD 10 codes.

Available at: wonder.cdc.gov. Accessed on:

8/16/05.

6. Jones DW, Chambless LE, Folsom AR, et al.

Risk factors for coronary heart disease in

African Americans. The Atherosclerosis Risk

in Communities Study, 1987–1997. Arch

Intern Med. 2002;162:2565–2571.

7. White AD, Rosamond WD, Chambless LE, et

al. Sex and race differences in short-term

prognosis after acute coronary heart disease

events: the Atherosclerosis Risk in Communi-

ties (ARIC) study. Am Heart J. 1999;138:

540–548.

8. Ding J, Diez Roux AV, Nieto FJ, et al. Racial

disparity in long-term mortality rate after

hospitalization for myocardial infarction: The

Atherosclerosis Risk in Communities Study.

Am Heart J. 2003;146:459–464.

9. Stephens JC, Schneider JA, Tanguay DA, et al.

Haplotype variation and linkage disequilibri-

um in 313 human genes. Science. 2001;

293:489–493.

10. Gabriel SB, Schaffner SF, Nguyen H, et al.

The structure of haplotype blocks in the

human genome. Science. 2002;296:2225–

2229.

11. The Henry J. Kaiser Family Foundation.

Individual State Profiles. Available at:

www.statehealthfacts.kff.org. Accessed on:

8/28/05.

12. Schillinger D, Grumbach K, Piette J, et al.

Association of health literacy with diabetes

outcomes. JAMA. 2002;288:475–482.

13. Ad Hoc Committee on Health Literacy for the

Council on Scientific Affairs AMA. Health

literacy: report of the Council on Scientific

Affairs. JAMA. 1999;281:552–557.

14. Srinivasan A, Brown J, Fahmn, et al. Preparing

African Americans for careers in health care:

The Jackson Heart Study. Ethn Dis. 2005;

15(suppl 6):S6-71–S6-75.

15. Sambo BH. The Strong Heart Study: in-

teraction with and benefit to American Indian

communities. Am J Med Sci. 2001;322:

282–285.

16. Viswanathan M, Ammerman A, Eng E, et al.

Community-Based Participatory Research: Assess-

ing the Evidence. Summary, Evidence Report/

Technology Assessment No. 99 (prepared by

RTI-University of North Carolina Evidence-

based Practice Center under Contract No.290-

02-0016). Rockville, Md: Agency for Health-

care Research and Quality; 2004. AHRQ

Publication 04-E022-1.

17. Gamble VN. Under the shadow of Tuskegee:

African Americans and health care. Am J Public

Health. 1997;87:1773–1778.

JHS DESIGN AND METHODS - Taylor et al

Ethnicity & Disease, Volume 15, Autumn 2005 S6-15



18. Freimuth V, Quinn S, Thomas S, Cole G,

Zook E, Duncan T. African Americans’ views

on research and the Tuskegee Syphilis Study.

Soc Sci Med. 2001;52:797–808.

19. Blumenthal DS, Sung J, Coates R, Williams J,

Liff J. Recruitment and retention of subjects

for a longitudinal cancer prevention study in

an inner-city Black community. Health Serv

Res. 1995;30:197–205.

20. Morse EV, Simon PM, Besch CL, Walker J.

Issues of recruitment, retention, and compli-

ance in community-based clinical trials with

traditionally underserved populations. Appl

Nurs Res. 1995;8:8–14.

21. Gauthier MA, Clarke WP. Gaining and

sustaining minority participation in longitudi-

nal research projects. Alzheimer Dis Assoc

Disord. 1999;13:S29–S33.

22. Grunbaum JA, Labarthe DR, Ayars C, Harrist

R, Nichaman MZ. Recruitment and enroll-

ment for Project HeartBeat! Achieving the

goals of minority inclusion. Ethn Dis. 1996;

6:203–212.

23. Markens S, Fox SA, Taub B, Gilbert ML. Role

of Black churches in health promotion

programs: lessons from the Los Angeles

Mammography Promotion in Churches

Program. Am J Public Health. 2002;92:805–

810.

24. McDougall GJ, Holston EC, Wilke P.

Recruiting African Americans into research

on cognitive aging. Ethn Dis. 2001;11:

124–133.

25. Yancey AK, Miles OL, McCarthy WJ, et al.

Differential response to targeted recruitment

strategies to fitness promotion research by

African-American women of varying body

mass index. Ethn Dis. 2001;11:115–123.

26. Freedman TG. ‘‘Why don’t they come to Pike

Street and ask us?’’ Black American Women’s

Health Concerns. Soc Sci Med. 1998;47:

941–947.

27. Shavers-Hornaday VL, Lynch CF, Burmeister

LF, Torner JC. Why are African Americans

under-represented in medical research studies?

Impediments to participation. Ethn Health.

1997;2:31–45.

28. Wyatt SB, Diekelmann N, Henderson F, et al.

A community-driven model of research par-

ticipation: the Jackson Heart Study Participant

Recruitment and Retention Study. Ethn Dis.

2003;13:438–455.

29. US Bureau of the Census. Summary file 3

(SF 3) - sample data. Available at: factfinder.

census.gov. Accessed on: 7/27/05.

30. The ARIC Investigators. The Atherosclerosis

Risk in Communities (ARIC) Study: design

and objectives. Am J Epidemiol. 1989;129:

687–702.

31. Fuqua SR, Wyatt SB, Andrew ME, et al.

Recruiting African-American research partici-

pation in the Jackson Heart Study: methods,

response rates, and sample description. Ethn

Dis. 2005;15(suppl 6):S6-18–S6-29.

32. Wilson JG, Rotimi CN, Ekunwe L, et al.

Study design for genetic analysis in the Jackson

Heart Study. Ethn Dis. 2005;15(suppl 6):

S6-30–S6-37.

33. Payne T, Wyatt SB, Mosley T, et al.

Sociocultural methods in the Jackson Heart

Study: conceptual and descriptive overview.

Ethn Dis. 2005;15(suppl 6):S6-38–S6-40.

34. Sternfeld B, Ainsworth BE, Quesenberry CP

Jr. Physical activity patterns in a diverse

population of women. Prev Med. 1999;28:

313–323.

35. Ainsworth BE, Sternfeld B, Richardson MT,

Jackson K. Evaluation of the Kaiser Physical

Activity Survey in women. Med Sci Sports

Exerc. 2000;32:1327–1338.

36. Heatherton TF, Kozlowski LT, Frecker RC,

Fagerström K-O. The Fagerström Test for

Nicotine Dependence: a revision of the

Fagerström Tolerance Questionnaire. Br

J Addict. 1991;86:1119–1127.

37. Jackson JS, Gurin G. National Survey of Black

Americans, Waves 1–4, 1979–1980, 1987–

1988, 1988–1989, 1992. University of

Michigan, Survey Research Center. ICPSR

Ver. Ann Arbor, Mich: Inter-University Con-

sortium for Political and Social Research;

1997.

38. Berkman LF, Vaccarino V, Seeman T. Gender

differences in cardiovascular morbidity and

mortality: the contribution of social networks

and support. Ann Behav Med. 1993;15:

112–118.

39. Israel BA, Farquhar S, James SA, Schulz AJ,

Parker EA. The relationship between social

support, stress, and health among women on

Detroit’s east side. Health Educ Behav. 2002;

29:342–360.

40. Strogatz DS, Croft JB, James SA, Keenan NL,

Browning SB, Garrett JM. Social support,

stress, and blood pressure in Blacks: the Pitt

County Study. Epidemiology. 1997;8(5):482–

487.

41. James SA, Strogatz DS, Wing SB, Ramsey DL.

Socioeconomic status, John Henryism, and

hypertension in Blacks and Whites. Am

J Epidemiol. 1987;126:664–673.

42. Karasek R, Baker D, Marxer F, Ahlbom A,

Theorell T. Job decision latitude, job de-

mands, and cardiovascular disease: a prospec-

tive study of Swedish men. Am J Public Health.

1981;71:694–705.

43. Ostrove JM, Adler NE. Objective and sub-

jective assessments of socioeconomic status and

their relation to self-rated health in an

ethnically diverse population of pregnant

women. Health Psychol. 2000;19:613–618.

44. Cohen S, Hoberman HM. Positive events and

social supports as buffers of life change stress.

J Appl Soc Psychol. 1983;13:99–125.

45. Tobin DL, Holroyd KA, Reynolds RV, Wigal

JK. The hierarchical factor structure of the

Coping Strategies Inventory. Cogn Ther Res.

1989;13:343–361.

46. Alwin DF. The General Social Survey:

a national data resource for the social sciences.

Polit Sci Polit. 1988;21:90–94.

47. Carpenter MA, Crow R, Steffes M, et al.

Laboratory, reading center, and coordinating

center data management methods in the

Jackson Heart Study. Am J Med Sci. 2004;

328:131–144.

48. Perloff D, Grim C, Flack J, et al. Human

blood pressure determination by sphygmoma-

nometry. Circulation. 1993;88:2460–2470.

49. Rautaharju PM, Park L, Rautaharju FS, Crow

R. A standardized procedure for locating and

documenting ECG chest electrode positions:

consideration of the effect of breast tissue for

ECG amplitudes in women. J Electrocardiol.

1998;31:17–29.

50. Prineas RJ, Crow RS, Blackburn HW. The

Minnesota Code Manual of Electrocardiographic

Findings: Standards and Procedures for Mea-

surement and Classification. Boston, Mass: J.

Wright; 1982.

51. van Bemmel JH, Kors JA, van Herpen G.

Methodology of the modular ECG analysis

system MEANS. Methods Inf Med. 1990;

29:346–353.

52. Kors JA, van Herpen G, Wu J, Zhang G,

Prineas RJ, van Bemmel JH. Validation of a new

computer program for Minnesota coding.

J Electrocardiol. 1996;29(suppl):83–88.

53. Kors JA, Crow RS, Hannan PJ, Rautaharju

PM, Folsom AR. Comparison of computer-

assigned Minnesota Codes with the visual

standard method for new coronary heart

disease events. Am J Epidemiol. 2000;151:

790–797.

54. Pignoli P, Tremoli E, Poli A, Oreste P,

Pauletti R. Intimal plus medial thickness of

the arterial wall: a direct measurement with

ultrasound imaging. Circulation. 1986;74:

1399–1406.

55. The ARIC Study Group. High resolution B-

mode ultrasound scanning methods in the

Atherosclerosis Risk in Communities Study

(ARIC). J Neuroimaging. 1991;1:68–73.

56. The ARIC Study Group. High-resolution B-

mode ultrasound reading methods in the

Atherosclerosis Risk in Communities (ARIC)

cohort. J Neuroimaging. 1991;1:168–172.

57. National Committee for Clinical Laboratory

Standards. Procedures and Devices for the

Collection of Diagnostic Blood Specimens by

Skin Puncture; Approved Standard. Wayne, Pa:

NCCLS; 1999.

58. National Committee for Clinical Laboratory

Standards. Procedures for the Handling and

Processing of Blood Specimens: Approved Guide-

line. Wayne, Pa: NCCLS; 1999.

JHS DESIGN AND METHODS - Taylor et al

S6-16 Ethnicity & Disease, Volume 15, Autumn 2005



59. American Thoracic Society. Standardization of

spirometry: 1994 update. Am J Respir Crit

Care Med. 1995;152:1107–1136.

60. Rose GA. The diagnosis of ischemic heart pain

and intermittent claudication in field surveys.

Bull WHO. 1962;27:645–658.

61. Ferris BG Sr. Epidemiology Standardization

Project (American Thoracic Society). Am Rev

Respir Dis. 1978;118:1–120.

62. Champagne CM, Bogle ML, McGee BB, et al.

Dietary intake in the lower Mississippi delta

region: results from the Foods of our Delta

Study. J Am Diet Assoc. 2004;104:199–207.

63. Krieger N. Racial and gender discrimination:

risk factors for high blood pressure? Soc Sci

Med. 1990;30:1273–1281.

64. Williams DR, Yu Y, Jackson S, Anderson N.

Racial differences in physical and mental

health. J Health Psychol. 1997;2:335–351.

65. McNeilly MD, Anderson NB, Armstead C, et

al. The Perceived Racism Scale: a multidimen-

sional assessment of the experiences of White

racism among African Americans. Ethn Dis.

1996;6:154–166.

66. National Center for Health Statistics. Plan and

operation of the Third National Health and

Nutrition Examination Survey, 1988–94.

Vital Health Stat 1. 1994;32. DHHS Publica-

tion No. PHS 94-1308.

67. Mosley TH Jr, Payne TJ, Plaud JJ, et al.

Psychometric properties of the Weekly Stress

Inventory (WSI): extension to a patient sample

with coronary heart disease. J Behav Med.

1996;19:273–287.

68. Radloff LS. The CES-D scale: a self-report

depression scale for research in the general

population. Appl Psychol Meas. 1977;1:

385–401.

69. Barefoot JC, Dodge KA, Peterson BL, Dahl-

strom WG, Williams RB. The Cook-Medley

Hostility Scale: item content and ability to

predict survival. Psychosom Med. 1989;51:

46–57.

70. Spielberger CD, Krasner S, Solomon E. The

experience, expression, and control of anger.

In: Janisse MP ed. Health Psychology: In-

dividual Differences and Stress. New York,

NY: Springer Verlag; 1988;89–108.

71. Carithers T, Dubbert PM, Crook E, et al.

Dietary assessment in African Americans:

methods used in the Jackson Heart Study.

Ethn Dis. 2005;15(suppl 6):S6-49–S6-55.

72. Dubbert PM, Carithers T, Ainsworth BE, et al.

Physical activity methods in the Jackson Heart

Study. Ethn Dis. 2005;15(suppl 6):S6-56–S6-61.

73. Keku E, Rosamond W, Garrison R, et al.

Cardiovascular disease event classification in the

Jackson Heart Study: methods and procedures.

Ethn Dis. 2005;15(suppl 6):S6-62–S6-70.

74. American Diabetes Association. Standards of

medical care in diabetes. Diabetes Care. 2004;

27:S15–S35.

75. Chobanian AV, Bakris GL, Black HR, et al.

Seventh report of the Joint National Commit-

tee on Prevention, Detection, Evaluation, and

Treatment of High Blood Pressure. Hyperten-

sion. 2003;42:1206–1252.

76. National Heart Lung and Blood Institute.

Clinical guidelines on the identification,

evaluation, and treatment of overweight and

obesity in adults. The Evidence Report. Avail-

able at: www.nhlbi.nih.gov.

JHS DESIGN AND METHODS - Taylor et al

Ethnicity & Disease, Volume 15, Autumn 2005 S6-17


