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CHAPTER ONE

GENERAL DESCRIPTION AND STUDY MANAGEMENT

11 BACKGROUND
1.11 Genera

A review of existing data by the Subcommittee on Cardiovascular and Cerebrovascular
Disease of the Secretary of Health and Human Service's Task Force on Black and Minority
Health concluded that information on cardiovascular disease (CVD) in American Indians (Al) is
inadequate and strongly recommended epidemiologic studies of this problem. The Strong Heart
Study (SHS) was designed to respond to this recommendation.

1.1.2 Scientific Background
A. Rationale for studying heart disease in American Indians

CVD is the leading cause of death of American Indians. Approximately 30% of Indian
deaths for all ages are associated with diseases of the heart. The number of deaths associated
with heart disease and stroke among Indians aged 45 years and older exceeds the next three
leading causes of death (cancer, diabetes and unintentional injuries) combined. The decline in
age-adjusted CVD death rates experienced by the general population in recent decades is not
being observed in the Indian population. Among most Indian groups, CVD morbidity and
mortality are increasing. SHS offers by far the best, and perhaps the only, prospect of
understanding why this increase in CVD is occurring and, more importantly, what can be done to
reverse the trend.

An extremely practical reason exists for continued study of CVD among American
Indians: - little systematic information about management of heart disease, stroke and
hypertension among Indians is available to guide health care workers in identifying effective
treatment and intervention programs. The SHS provides by far the greatest body of information
to help guide therapeutic and preventive measures for those providing CVD care to Al. As
management and prevention of CVD become more complex, the need for epidemiologic,
pathophysiologic and genetic information becomes greater. Without information that can only
be obtained from the SHS, the extension of such advances to Al will be problematic, subject to
potential error, and require years of study. It also must be emphasized that the SHS population
serves as the model for examining diabetes-related CVD; our results have been applied to other
populations in the US and throughout the world.

B. Description of Strong Heart Study, Phases I - IV
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The SHS includes cohort and family/genetic studies of CVD among Al men and women.
SHS has been supported by the National Heart, Lung, and Blood Institute (NHLBI) from
October 1, 1988 (Phases I-IV), and funding has now been continued for Phase V of SHS, which
is a 2" exam of all of the family members enrolled in the family pilot study of Phase III and/or
the full-blown family study in Phase IV. SHS is the largest longitudinal study and the largest
study of extended families ever undertaken among American Indians. The study population
includes members of 13 communities in three geographical areas.

The SHS has two major components. The cohort study is a comprehensive investigation
of CVD morbidity and mortality and associated risk factors. It employs standardized
methodology for CVD epidemiology, and is designed to estimate CVD mortality and morbidity
and prevalence of known and suspected CVD risk factors and target organ damage among
American Indians and to assess the significance of these risk factors in a longitudinal analysis. It
contains the largest cohort of individuals with diabetes under continuous CVD surveillance in the
U.S.

During the Phase I baseline examination, conducted between 1989 and 1991, 4,549 tribal
members (62% of the total population aged 45-74 years) were examined. A second examination
(Phase 1II), involving 89% of surviving original cohort members, was conducted between 1993
and 1995. A third and final exam in 1998-1999 (Phase III) involved 88% of the surviving cohort
(3,197 participants).

Continuous surveillance of the cohort has been in effect since the conclusion of the first
examination. Information on each member is obtained yearly, and all deaths and all nonfatal
CVD events are classified by standardized criteria.

The second major component is a genetic study (the Strong Heart Family Study, SHFS)
using linkage analyses to localize genes influencing CVD and its risk factors. This study is
noted for the large size of its families and extensive evaluation of cardiovascular risk factors and
cardiovascular phenotypes by carotid and cardiac ultrasound measurements. The SHFS was
initiated in Phase III as a (feasibility study), expanded to a fully-powered genetic study in Phase
IV, and continues as a second exam of all of the surviving family members in Phase V. In Phase
III, between 9 and 12 extended families (more than 300 members at least 18 years of age) were
recruited and examined in each of the three field centers beginning in 1997. The exam included
all elements of the Phases I — III exams except the echocardiogram, gall bladder sonogram, and
pulmonary function tests. A 10-centimorgan (cM) map has been constructed and linkage
analysis is being performed to assess inheritance of CVD risk factors. In Phase IV, an additional
18 to 25 extended families (a total of about 900 members at least 15 years of age) were recruited
from each of the field centers from 2001 — 2003. This effort provided a total of 3,797 individuals
from 94 families, of whom 825 are Phase III participants re-examined in Phase IV. In Phase IV,
both cardiac and carotid ultrasound exams were done. Major goals for Phase IV were to estimate
heritabilities, covariate and household effects, and genetic and environmental correlations for a
large set of CVD risk factors and measures of preclinical disease; to generate a 10 cM map of
nearly 400 short tandem repeats (STRs) for the 2,700+ Phase IV participants; to screen the
phenotypes for linkage; and to begin finer scale mapping to localize quantitative trait loci
(QTLs). In Phase V promising signals will be pursued.
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High-throughput microsatellite genotyping for a genome scan has been completed in
3,797 SHEFS participants (1,240 or more family members from each of the three centers). Work
continues to screen the phenotypes for linkage using a variance component approach in full
pedigrees; and to begin finer scale mapping with additional STRs to more precisely localize
QTLs within targeted chromosomal regions, using SNPs in positional candidate genes for
linkage/ association analysis to identify genes that are responsible for linkages detected by the
initial genome scan.

C. Rationale for Phase V of the Strong Heart Study

One of the most promising routes for expanding knowledge of CVD is exploration of
genetic linkage of CVD phenotypes. It is particularly important among Indian populations,
because public health policies designed for majority populations are not likely to be not
applicable or possibly even to be risk enhancing when applied to Al

The high prevalence of diabetes in most Indian communities suggests that investigation
of diabetes and CVD genetics in SHS may be particularly fruitful. There are several reasons
why this might be true. First, possibly unique genetic etiologies may be operative. Second, the
more homogeneous genetic background of SHS communities tends to reduce the variation seen
in more heterogeneous populations, increasing power to detect genetic influences. Third, the
high prevalence and incidence of these conditions enhance the statistical power. Lastly, SHS
communities contain large extended families with limited migration.

The goal of the SHFS is detection and mapping of genes influencing variation in risk
factors for CVD and related disorders. We successfully recruited and examined more than 1,200
family members in each of the three centers. A 10-centimorgan map is now complete for all of
the family members, and we have localized several regions of interest. Our heritability
assessments indicate that several CVD risk factors and measures of atherosclerosis and cardiac
function have a strong genetic basis, and we have obtained promising preliminary indications of
chromosomal regions that may contain genes for CVD risk factors and cardiac function. The
sources of genetic variation responsible for these preliminary linkage results require further
study, and additional disease-predisposing genes remain to be discovered and mapped. We have
power to detect a range of previously unidentified risk factor genes that may be important
determinants of cardiovascular health and disease among Al, and the availability of
echocardiographic and carotid ultrasound measures provides an innovative approach to
understanding genetic mechanisms involved in CVD. While our communities will not allow the
transformation and establishment of permanent cell lines from the WBC samples, we have
collected adequate amounts of DNA from the cohort at all 3 exams, and from family members at
their baseline and repeat exams. Availability of DNA for SHS participants (including both
cohort and family study participants) will enable us to analyze positional candidate genes
identified by linkage analysis, as well as other candidate genes that may influence CVD risk
factors (see below).

We will also examine selected candidate genes using a conservative approach due to the
large number of conflicting results from association studies, particularly where non-functional
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polymorphisms are investigated. Our highly selective candidate approach is complementary to
the linkage strategy. Our analyses will examine relationships with major vascular end points
particularly where intermediate phenotypes for pathways affected are less well represented in
SHS (e.g., the innate immune system). Decreases in cost of genotyping mean that this can be
achieved relatively inexpensively.

We will assess a limited number of compelling candidate genes and their relationship to
major vascular endpoints without guidance from the linkage study.

1) Mannose binding lectin (MBL). This serum protein opsonizes pathogenic microorganisms by
binding mannose moieties on their surface and activating complement via the lectin pathway
prior to antibody formation. Decreases in opsonization detected in 5-7% of Caucasians and
commonly among other populations result from markedly decreased levels of MBL related to
variations of both structural and promoter portions of this gene. Previous reports suggest an
association between MBL genotypes and CVD, and our preliminary data showed a high
prevalence of variant MBL alleles and their relation to coronary artery disease (CAD) with
potentially important public health implications.

2) Interleukin 6 (IL6) -174 C to G. Interleukin 6 stimulates release of acute phase proteins,
including fibrinogen and C-reactive protein. A -174 polymorphism in the IL-6 promoter has
been described, and in vitro expression supports a functional role. In non-disease states, the C
allele is associated with lower concentrations of IL6 relative insulin sensitivity and higher
endothelium dependent vasodilatation. The C allele has been associated with reduced carotid
intimal medial thickness and coronary heart disease in some but not all studies.

3) Thrombospondin 4 (A387P variant). Thrombospondins are a family of extracellular matrix
glycoproteins involved in cell adhesion. A large-scale screen of functional polymorphisms in the
GeneQuest study highlighted the A387P variant as having the strongest association with vascular
disease (Odds Ratio of myocardial infarction for P allele of 1.89).

4) Lymphotoxin-a (G252A, A804C variants). Variants in the lymphotoxin-a gene were
significantly associated with myocardial infarction (OR 1.78) in a large Japanese case control study
using genome wide SNP analysis screening.

5) Toll-like receptor-4 (TLR-4). Toll-like receptors, such as TLR-4, respond to microbial
lipopolysaccharide (LPS) by activating the NK-kB signaling pathway and induce a wide variety of
cytokines and other inflammatory mediators. Many in vitro investigations provide evidence of the
influence of TLR-4 receptors on processes related to atherosclerosis. Genotypic variants of TLR-4
are associated with CRP and WBC responses to pulmonary LPS challenge in humans. Various
lines of clinical evidence suggest a role for TLR-4 in the pathogenesis of CVD.

6) Peroxisome Proliferator-Activated Receptory (PPARY) Prol12Ala. PPARY is an important
candidate gene for insulin sensitivity and has been related to vascular disease. In addition to
very rare loss of function mutations (PPARy mutations, digenic mutations of PPARy and
PPPIR3), it is now clear that a common mutation (Prol12Ala) of PPARy has functional
consequences in Vvitro and relates reliably to development of type 2 diabetes in large populations.
Recently the Alanine 12 allele has been associated with protection against incident myocardial
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infarction (OR 0.71). As the costs of SNP analyses continue to fall, other promising candidate
genes may also be analyzed.

Rationales for Major Components of Phase V of the Strong Heart Study

1. Rationale for Mortality and Morbidity Surveillance of the Original Cohort plus the SHFS
Members

Cohort surveillance is necessary to identify fatal and non-fatal CVD outcomes. Because
we will not examine the original SHS cohort as part of Phase V, surveillance is the only tool for
identification of incident CVD events. In 2006, the SHS cohort will range in age from about 62
to 91 years with a mean of 75. These participants constitute a cohort of elders who will have
been under repeated observation for about 20 years.

An advantage of continued follow-up is the ability to study the development and
progression of heart disease over time in a population with especially high prevalence rates of
diabetes. Results will be applicable to diabetic populations throughout the world. Inclusion of
the over 3000 Phase IV SHFS non-cohort participants will provide information on mortality
within families at younger ages. This information can be analyzed to study clustering of risk
factors and preclinical disease.

Continued surveillance will provide: (1) a sufficient period of observation following
collection of risk factor data to ensure biologically plausible latent periods for vascular disease,
(2) improved accuracy in estimating age-specific CVD mortality and morbidity rates and age-
specific all-cause mortality rates and increased power to identify risk factors for development of
CVD, (3) the opportunity to examine factors related to CVD incidence and mortality in mid-life
(early or premature events) vs. those occurring among the elderly (late or non-premature events),
and to explore factors associated with survival, (4) a dataset permitting study of the relationship
between diabetes and CVD, and (5) information on family mortality patterns including younger
individuals.

2. Rationale for Re-exam of Family Members

The re-exam will be conducted approximately 5 to 6 years after the original exam and
will permit evaluation of genetic factors that contribute to changes in CVD risk factors. This re-
exam will include both carotid and cardiac ultrasound measures, so that the preliminary data on
progression can be examined in more detail with a larger number of participants, and among
participants as young 15 yrs. Because of the high rates of insulin resistance, obesity, and
diabetes among the young people in this population, the re-examination will permit detailed
examination of the effects of these disorders on progression of preclinical CVD. Popliteal artery
(artery in the leg) ultrasound has been added to provide better measures of peripheral arterial
disease (PAD) because of the high rates of PAD observed using other indicators during our
cohort exams. Thus, we will be able to compare popliteal and carotid atherosclerosis and their
risk factors with emphasis on smoking- and diabetes-related phenotypes. Blood measures will
include measures of risk factors that could be expected to change in this period of time —i.e.,
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lipoprotein, hemostatic and inflammatory factors plus indices of glycemia — but not ones that
would not be expected to change in this timeframe (e.g., Lp(a), apo E genotype).

The exam will include additional biomarkers. We will measure C-Reactive Protein
(CRP), which has been shown to predict both CVD and type 2 diabetes mellitus in many
populations, and genetic factors are known to strongly influence CRP expression. We will
measure leptin because of its role in obesity and because numerous studies, including ours, have
implicated a locus on chromosome 2p in determination of leptin levels and/or other obesity-
related phenotypes. Leptin represents one of the first adipocyte-derived proteins that has offered
clues into the potential endocrinological role of adipose tissue. We will also measure free fatty
acids (FFA) because elevated FFAs decrease cellular glucose metabolism and impede insulin-
mediated glucose disposal. Fatty acids suppress insulin secretion and are postulated to be
mediators of beta cell failure in type 2 diabetes. Elevations of FFAs influence vascular function
by causing endothelial damage leading to vasoconstriction, release of inflammatory cytokines
and enhanced thrombosis.

In addition to the value for our genetic analyses, the re-exam will allow us to ask a
number of questions about changes in risk factors and preclinical disease. Although the family
cohort is not a population-based sample, families were recruited from all areas of our
communities; and a comparison of the original cohort data with the family study data indicate
that the cohort and family data do not differ in any meaningful way. Our preliminary analyses of
risk factors for younger family members show alarming rates of obesity and diabetes and high
prevalences of key risk factors. At the end of the Phase IV exam (2003), pilot family members
were reexamined. Among those family members, 479 cohort members had echocardiograms in
SHS Phases II and IV, and 825 cohort members and pilot family study participants had carotid
ultrasound studies in Phases III and IV. These data provided repeat cardiac and arterial
assessments in these individuals. Preliminary results revealed interesting and disturbing changes
in carotid measures of atherosclerosis and in echocardiographic measures of left ventricular
hypertrophy (LVH) and valvular disease over an average of only 4 to 8 yrs of follow-up.

Thus, despite the limitations of the relatedness of the sample and its non-random
selection, we believe the data obtained in the re-exam will be both informative and trail breaking,
pointing the direction for investigators wanting to plan further studies in younger individuals.

3. Rationale for New Biomarkers to be Measured in Stored Specimens

As an established study, SHS maintains a unique reservoir of stored biological samples.
During the 15 years the cohort has been followed, we have obtained reliable information about
participants who developed or who were free from atherosclerosis. Samples from these
individuals can be used to assay new risk factors in relation to clinical or subclinical CVD. In
Phase V, we will measure apo CIII, a small protein on the surface of apo-B containing
lipoproteins and HDL that plays a major role in metabolism of VLDL via inhibition of
lipoprotein lipase. Apo CIII also retards the clearance of VLDL and influences HDL
metabolism. Concentrations of apo CIII are associated with CVD independent of triglyceride
(TG) concentrations. Apo CIII is elevated in individuals with diabetes, and it potentiates
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atherosclerosis. We will perform this test on a subset of the entire cohort using a case-cohort
design.

4. Rationale for Benefits to Indian Communities and Clinical/Public Health Practice

Four prime considerations make imperative study of disease processes among American
Indians and Alaska Natives (AI/AN): First, support for research is part of the federal
government’s obligation to raise the health status of American Indians to the highest possible
level. Second, the SHS is essential for estimating as accurately as possible Indian morbidity and
mortality, since the IHS mortality surveillance system depends upon state death certificates,
which have been shown to be unreliable as an accurate index of Indian death rates. Third,
Congress has directed the National Institutes of Health (NIH) and other federal agencies to
address health disparities that exist among certain minority populations, including American
Indians. Fourth, continuing (and in the case of CVD, growing) disparities in health status of
Indians compared to the general population require investigation because information gained
from studies among Indian populations will increase understanding of disease mechanisms
important to all populations.

The SHS has demonstrated that a multi-center, longitudinal, epidemiologic and
pathophysiologic study, including extended family studies, can be carried out in Indian
communities and be of high quality, with high participation rates. Numerous logistical problems
have been successfully overcome with the cooperation and support of the Indian communities.
Cultural differences, which often lead to reluctance to attend exams have been successfully dealt
with, and concerns about genetic analyses have been answered. Thus, the SHS serves as a model
for epidemiologic studies in minority communities. Perhaps most significantly, the participating
communities are eager to continue the study, and both the communities and staff are committed
to continued success.

The SHS findings will continue being disseminated at local, regional, state, and national
scientific meetings. The SHS has provided many vital services to Al communities by
disseminating findings on the major known CVD risk factors and their contributions to CVD.
Tangible improvements in community educational and medical infrastructure have also accrued.
SHS places considerable emphasis on soliciting input and sharing results with participating Indian
communities. Community representatives and physicians are members of the Steering Committee,
and the advice of many community members has been implemented throughout all phases of the
study.

Participants have received a thorough medical examination emphasizing the
cardiovascular system, and extensive laboratory testing. Examinations have included an
echocardiogram, carotid artery studies, measurements of ventilatory function, and testing for
sensitivity to a variety of skin allergens. These evaluations would be prohibitively costly in the
private sector, even if they were readily available to this population. Clinically useful
information is regularly shared with participants and their health care providers (with the consent
of the participants). Participants receive educational materials and advice on how to reduce their
own cardiovascular risk factors. SHS newsletters are distributed twice per year to participants.
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When significant medical conditions are detected, participants are referred for medical care
according to established SHS referral criteria. Important, unrecognized conditions detected
during theses exams have included many cases of incident diabetes, hypertension, and occasional
cases of congenital heart disease. Such measures are especially important in a rural
epidemiologic study whose participants have limited access to health care.

SHS investigators, staff, and coordinating center worked with the NHLBI to compile and
publish a data book summarizing SHS findings that are useful to health care providers and
community health officials. These have been widely distributed to other Indian communities and
programs, and have even been utilized in one rural community of Native Hawaiians. Clearly,
SHS data have had a major public health impact. These data serve as the reference for the IHS
and other public health agencies in planning programs for health care delivery, education and
prevention strategies; SHS data are presented and discussed at all major meetings involving
health care providers to Al. Our data have been used for several national reports from the
Surgeon General’s office, the American Heart Association and the American Diabetes
Association. They formed the basis for the current IHS recommendations on management of
dyslipidemias and the ongoing IHS strategic plan for CVD prevention and therapy. SHS data
have been used by the Native Elder Research Center at the University of Colorado for the
training of Al researchers, and they formed the basis for the PATHWAY'S and SANDS Trials
now funded by NHLBI. SHS methodology was used as the basis for a new NIH-funded study of
CVD in rural Native Hawaiians. The knowledge gained through SHS has allowed tribal leaders to
promote healthier lifestyles, especially for the younger generations. The value of utilizing locally
derived, community-specific data, rather than regionally derived data for health planning, is readily
apparent. SHS has also motivated investigators to design and implement studies to promote
healthy dietary and exercise habits among Al children and adults in the SHS communities, for
example, the Oklahoma Native American EXPORT Center, funded by the National Center on
Minority Health and Health Disparities (NCMHD) of NIH.

Whenever possible, community members have been hired to conduct the study. During
the first four phases of SHS, more than 130 community members were employed as part of the
SHS clinic staffs. Particularly noteworthy is that more than 100 health profession students have
worked in Phases I — IV and that more than half of these were Indian. In several instances,
student participation stimulated pursuit of health careers, and some were motivated toward
serving Indian communities upon completion of training. Some of these students were research
assistants with support from the NIH Minority Supplement program. Others have been mentored
by field personnel, who have served as role models for young community members.

The continuation of the SHS in Phase V promises to produce additional benefits in all of

these areas. Ultimately, the data will enable the IHS and the Tribes to better allocate limited
health care resources and to implement community-specific preventive interventions.
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12 RESEARCH OBJECTIVES

Specific Aim #1: Conduct genetic studies emphasizing the genome scan approach but also
including investigation of carefully selected candidate genes:

a. Linkage analysis of genome scan data to localize genes that contribute to overt and
preclinical CVD and CVD risk factors:

We have completed the genotyping of the 3,797 members of extended families in each of
the three SHS field centers, of which 2,100 have been used in initial linkage analyses with the
goal of localizing genes that influence risk factors for clinical and subclinical CVD, diabetes, and
obesity, genes that influence measures of cardiac and vascular function, and genes that influence
the progression of these traits over time. After identifying promising chromosomal regions that
contain quantitative trait loci (QTLs) using data from a 10-centimorgan map, we will narrow
regions of interest by fine mapping. This will involve prioritization of candidate genes within
the region of each QTL for extensive resequencing to identify single nucleotide polymorphisms
(SNPs), and then SNP typing of all SNPs that we identify in candidate genes. Our analyses will
enable us to test whether specific SNPs account for our linkage signals. We also will test
whether the SNPs account for population-level association in the SHS cohort.

In a screening analysis of more than 900 members of extended Phase III families and
1,140 of the members of Phase IV families using the 10 centimorgan map, we have identified
numerous chromosomal regions containing promising linkage signals. More detailed analyses of
some of these signals have shown:

1) Left ventricular mass normalized for height (LOD=5.3) on chromosome 12p.

2) Weight (LOD=5.17) and body mass index (BMI; LOD=5.08) on chromosome 4q.

3) Plasma insulin level (LOD=3.5) and lean body mass (LOD=2.6) on chromosome 2p.
4) Ejection fraction (LOD=3.5) on chromosome 1q.

5) Clusters of insulin resistance syndrome variables identified by factor analysis: a
glucose/insulin/obesity factor on chromosome 4 (LOD = 2.3), a dyslipidemia factor on
chromosome 12 (LOD = 2.7), and a blood pressure factor on chromosome 1 (LOD = 1.5).

6) LDL-C (LOD=3.7) on chromosome 10p.
7) PAI-1 (LOD = 3.03) on chromosome 11p.

As costs of genetic analyses fall, additional polymorphisms will be considered.
Additional signals will be identified in ongoing screening analysis of nearly 3,800 family
members. We have budgeted funds to localize and identify the QTLs responsible for three
signals. If we are unable to identify the polymorphism responsible for a linkage signal, we will
move on to another of the signals on our list. We also will examine whether the linkage signals
increase with analysis of additional covariates or additional families or with bivariate analysis,
and whether the signals are present primarily in specific subsets of the data (specific centers,
specific families).

b. Examination of candidate genes not guided by linkage analysis

The main emphasis of genetic investigation in the SHFS is linkage analysis and subsequent
identification of positional candidate genes. In addition, we plan to assess the relation of major
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vascular endpoints to a limited number of compelling polymorphisms in candidate genes not
guided by the linkage study. This will be designed to test hypotheses regarding intermediate
phenotypes and pathways that are less well represented in the SHS (and therefore candidate genes
that are difficult to exclude on the basis of the linkage studies), but are of potential importance to
vascular disease. Most important in this respect are ‘novel’ vascular risk factors including the
innate immune system, cell adhesion, endothelial dysfunction, inflammation, and insulin
sensitivity. Investigation will be limited to polymorphisms showing some evidence of
functionality. Given reductions in the cost in genotyping, where convincing functional variants
exist, this approach allows testing of novel hypotheses and areas of biology more cheaply than
additional phenotyping. It also allows examination of key polymorphisms (and contribution to
meta-analysis) of data from American Indians - a group generally underrepresented in other large
studies. Finally, it allows assessment of associations of these genes with markers of preclinical
disease obtained from coronary and carotid ultrasound measurements.

As examples of this approach, we will investigate:

1) Mannose binding lectin (MBL) - We have already shown that functional variants are
associated with incident CHD (adjusted OR 3.2) and will extend investigation to other variants in
the gene.

2) Interleukin 6 (IL6) -174 C to G. IL6 is a key stimulator of release of acute phase
proteins. The 174 C to G influences IL6 expression in vitro and has been associated with both
metabolic and vascular phenotypes.

3) Thrombospondin 4 (A387P variant) - Influences cell adhesion and has previously
been associated with vascular disease.
4) Lymphotoxin-a (G252A variant) - Influences transcription of a key cytokine and, in

turn, expression of a range of adhesion molecules and cytokines and also shows significant
association with vascular disease.

5) Toll-like receptor-4 (TLR-4) - TLR-4 variants influence innate immunity.

6) Peroxisome proliferator-activated receptory (PPARY) Prol2Ala - PPARYy is an
important candidate gene for insulin sensitivity and has previously been related to vascular
disease.

Specific Aim #2: To continue mortality and morbidity surveillance:

Annual CVD mortality and morbidity surveillance of the original SHS cohort members
(4,549 original, approximately 3,000 survivors, ages 60 to 89 years) will be continued, and
annual mortality surveillance and limited morbidity follow-up of the over 3000 non-cohort SHFS
participants will be initiated.

Questions to be addressed are:

a. What risk factors are related to the incidence of CVD across different age strata? What
are the age- and gender-adjusted risk factor profiles for premature CVD deaths vs. non-premature
CVD deaths?

b. How are incidence rates for various manifestations of CVD (e.g., coronary, cerebral,
peripheral) influenced by age, gender, and diabetes status?

c. What are the relations between quantitative measures of systemic atherosclerosis, cardiac
hypertrophy, and cardiovascular dysfunction (e.g., LV mass, carotid plaque, carotid wall

Strong Heart Study V  07/01/2006 I-10 Research Objectives



thickness) and CVD incidence and mortality? Are these potential predictors related to other
established CVD risk factors, such as, diabetes?

d. What are the incidence rates and major risk factors for specific types of stroke
(atherothrombotic, cardioembolic, hemorrhagic, etc) and do they differ by gender or diabetic
status?

e. What factors are significantly related to long-term survival? Are there differences in the
factors that predict longevity between individuals with and without diabetes at baseline?

f.  What are the age-specific CVD incidence and mortality rates and all-cause mortality rates
including rates of premature CVD death in American Indians in the three SHS geographic areas?
Do these rates differ significantly among the three areas and if they do, what are the explanations
for the differences?

g. Have age-specific mortality rates and proportional mortality ratios for CVD and other
causes of mortality changed over the 20 years of the SHS follow-up (1989-2009)? Do changes
differ between individuals with diabetes and without diabetes? If they do, what are the
explanations for the differences?

h. What are the health-adjusted life expectancies (HALE) of American Indians in the three
geographic areas? What is the impact of chronic health conditions such as CVD, diabetes,
obesity, and renal disease on the HALE?

Specific Aim #3: To re-examine family members:

All SHFS participants will be re-examined so that changes in risk factors can be analyzed
and genetic effects on changes can be estimated. The high prevalences of diabetes, obesity, and
other risk factors in younger family members warrant follow-up. In addition, we have seen
striking changes in cardiac and arterial findings in the relatively few cohort members who were
examined in Phase IV, which merit repeat cardiovascular evaluation.

This aim offers several potential scientific opportunities:
a. to assess changes in key CVD risk factors that are the focus of the linkage analysis.

b. to examine changes in intermediate vascular phenotypes, to try to detect genes that
are related to these changes, and to assess interactions of other risk factors (adiposity, insulin
resistance, hyperglycemia) with these changes. In the first exam we found many young adults
with diabetes or metabolic risk factors such as obesity and impaired fasting glucose.
Identification of factors promoting atherosclerotic progression in this young at-risk age group is
a high priority. Additionally, we will capitalize on members of the original cohort who also are
in the Family Study (over 500) to examine long-term changes (for example, left ventricular
hypertrophy and carotid intima medial thickness by standardized methods used since the 2nd
SHS exam).

c. to examine subclinical atherosclerosis in peripheral arteries using popliteal
ultrasound, assess its heritability and relations to risk factors (with focus on diabetes and
smoking), and compare these to both carotid intima-media wall thickness (IMT) and ankle-
brachial index (ABI).
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d. to add measures of additional phenotypes — free fatty acids (FFA), C-reactive protein
(CRP) and leptin. All three of these vasoactive substances are important indicators of
inflammation and/or are related to obesity, insulin resistance and diabetes, and they will be
valuable additions to the linkage analysis.

1.3 STUDY DESIGN

Timeline
{ + + + + ]
09/30/05 09/30/06 09/30/07 09/30/08 09/30/09 09/29/10
SHS Phase V (5 yrs, 09/30/05 - 09/29/10) X X
Phases I-IV & Surveillance data analyses X X
(5 yrs, 09/30/05 - 09/29/10)
Surveillance of Cohort (4 yrs, 09/30/05 - 09/29/09) X
Mortality surveillance of members of Family Study X
(4 yrs, 09/30/05 - 09/29/09)
Train ultrasound staff (9 mos, 10/01/05 - 06/30/06) X-mmmmee X
Develop protocol, manual, forms Xommomee X
(9 mos, 10/01/05 - 06/30/086)
Purchase supplies (9 mos, 10/01/05 - 06/30/06) XommeaauX
Train field staff (06/06) X
Re-exam of Family Members (3yrs, 07/01/06 - 06/30/09) X X
Fine Mapping (5 yrs, 09/30/0S - 09/29/10) X X
Candidate Genes (5 yrs, 09/30/05 - 09/29/10) X X
Analyses and papers on genetic analyses X X
(5 yrs, 09/30/05 - 09/29/10)
Timeline [ + + + +

[ ]
09/30/05 09/30/06 09/30/07 09/30/08 09/30/09 09/29/10
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1.3.1 Survelllance

Surveillance of the SHS cohort for CVD morbidity and mortality has been ongoing since
1989. Surveillance methods for Phase V of the SHS are the same as those used successfully in
Phases II-IV. Mortality surveillance includes annual ascertainment of deaths in survivors of the
original cohort and in participants in the SHFS of all ages (i.e., age 15 years and older at the
Phase IV examination). Inclusion in the mortality surveillance of SHFS members will add over
3000 new individuals from the SHFS to the annual mortality surveillance cohort and permit
continued examination of CVD risk factors in relation to “early” events and comparisons of these
factors to those associated with CVD at older ages. Focusing on age-specific risks will allow us
to indirectly take into account the “relatedness” of participants from the SHFS, who will have
been added to the surveillance cohort. Very few members of our cohort have been lost to follow-
up (N=11).

Morbidity surveillance will be done in the original SHS cohort using the same
methodology as in Phase IV. For participants in the SHFS, non-fatal CVD events that have
occurred since their Phase IV examination will be identified at the time of the Phase V re-
examination by means of a physical examination, ECG, and history and through review of the
participants’ medical records covering the time period between the Phase IV and Phase V
examinations.

Individuals are designated at each center, who are specifically responsible for mortality
and morbidity surveillance activities. Surveillance contacts are accomplished using a variety of
approaches specific to the SHS populations. These approaches include home visits, monitoring
of IHS facility records, telephone calls and mail contacts. All reports of primary endpoints and
selected secondary events of interest obtained through surveillance procedures will be validated
from medical records. (See Volume Two — Morbidity and Mortality Surveillance)

1.3.2 Clinical Examination

Components of the Clinical Examination. The clinical examination includes a personal
interview and a physical examination. Most of the procedures will be the same as those applied
to the Phase IV family exam. Procedures are described in brief below, with details presented in
Volume III of the manual.

1. Personal Interview

The following questionnaires will be administered:

1. Demographic information: income, residence, marital status, number of household members,
and education will be determined.

ii.  Health habits: Smoking, alcohol intake.

iii.  Medical and reproductive history, including the Rose questionnaire for angina pectoris and
intermittent claudication, medication history.

Strong Heart Study V. 07/01/2006 I-13 Study Design



iv.  Dietary survey: The Block 98 FFQ was used in Phase IV, modified slightly to add certain
foods commonly eaten in our communities. In Phase V, the Block 2005 Food Frequency
Questionnaire (FFQ) is being used (again modified slightly to include the additional foods
commonly eaten in the communities). Block Dietary Data Systems (BDDS) will enter and
analyze the data. Participants will receive individualized nutrient estimates and associated
Recommended Dietary Intakes (RDI), providing additional health benefits.

2. Physical Examination

The physical examination includes the following procedures that were used previously.
(Anthropometric measurements will be made with participants in loose clothing with shoes off and
heavy objects removed from pockets.)

i.  Weight: The scale will be balanced on a level and firm surface prior to weighing a
participant.

ii.  Height: The participant will be measured with special attention to posture, using a standard
stadiometer.

iii. Waist circumference: Anthropometric tape will be applied at the level of the navel in the
supine position as in previous phases.

iv. Body fat measurement: Resistance and reactances are recorded using an RJL bioelectric
impedance meter. Percent body fat will be estimated by the RJL formula based on total body
water.

v.  Arm circumference: After proper positioning, this will be measured at the midpoint
between the acromion and olecranon. The measure will be used to select the proper size blood
pressure cuff.

vi. Amputated extremities will be recorded.

vii. Pedal pulses: The presence of posterior tibial and dorsal pedal pulses will be determined in
both legs. The sensitivity and specificity of these evaluations will be compared to "gold
standards" such as the ABI and ultrasound examination of the popliteal artery.

viii. Ankle edema: Pitting edema will be evaluated anteriorly from the mid-tibia to the ankle.
The degree of edema (absent, mild, marked) will be recorded.

ix. Blood pressure measurements: Using the measured arm circumference to select the proper
cuff size, the sitting arm blood pressure will be measured three times using a mercury
sphygmomanometer. Three blood pressure measurements will be obtained with a 1-minute
waiting period between successive measurements. The average of the last two measurements
will be used for analysis.

X.  Ankle/Brachial Index (ABI): Using a Doppler detector, brachial and ankle systolic
pressures will be measured twice.

xi. Resting ECG: A Marquette MAC 1200 will obtain a standard 12 lead ECG. ECGs will be
electronically transmitted to Cornell University. Tracings will be Minnesota-coded by computer.
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xil. Fasting blood samples will be obtained for measurements of total triglyceride (TG) and
cholesterol, LDL and HDL cholesterol, fibrinogen, and glucose, creatinine, insulin, HbAlc,
CBC, chemistry profile, FFA, CRP, and leptin.

xiii. Urine will be collected at the beginning of the physical examination for measurement of
albumin and creatinine.

xiv. Peripheral sensation will be measured in one foot by 5.07 monofilament, allowing
estimation of peripheral sensory neuropathy prevalence and its relationship to diabetes and CVD.

xv. Echocardiography and ultrasound exams of the carotid artery and popliteal arteries.

xvi. Medical records from the Indian Health Service and/or other medical providers will be
abstracted to ascertain hospitalizations, outpatient evaluations, or other manifestations of CVD
that are SHS endpoints. For family participants, information since the first SHFS examination
will be reviewed.

xvii. Physical activity: The Accusplit pedometer will be used to record the number of walking
steps. Information will be recorded in the participant’s activity record twice daily. The
pedometers were used successfully in Phase IV, and the participants will again be allowed to
keep them as a gift.

xviii. Psychosocial measures: The following questionnaires are administered to all Phase V SHS
participants: Quality of Life — SF-12; CES-D depression scale; Social Support, Posttraumatic
Stress Screening Scale, Generalized Anxiety Screening Scale, Spirituality, and Fatalism. All of
these factors have been associated with CVD in other studies.

The clinical examination will last approximately three hours. If possible, all components
will be completed in one visit. If for some reason the examination is not completed, every effort
will be made to complete the remaining components of the examination within 1 month. The
personal interview, consent, and FFQ may be completed up to two weeks prior to the physical
examination. For pregnant women, the examination will be conducted no earlier than six weeks
after delivery. Lactating women will be included in the study when six weeks or more
postpartum.

The participant will arrive at the clinic fasting in the morning. After registration, a study
staff member will explain the study and procedures to the participant, answer questions, if any,
and administer the consent form. The participant will then be instructed to go to the laboratory
for blood drawing and to obtain the urine specimen. The participant is then offered a light snack.
The nurse clinician and other staff will then conduct the personal interview, obtain
anthropometric measurements, blood pressure, impedance measurement for body fat
composition, and ECG measurements. Project staff who have been trained and certified will
perform echocardiography and ultrasound exams of the carotid and popliteal arteries. After all
the procedures are completed, the participant will receive payment or sign a payment form, will
be provided appropriate health educational material to reduce his/her cardiovascular risk, and
will be thanked for his/her participation.
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STUDY QUESTIONS

. What risk factors are related to the incidence of CVD across different age strata? What are

the age- and gender-adjusted risk factor profiles for premature CVD deaths vs. non-
premature CVD deaths?

How are incidence rates for various manifestations of CVD (e.g., coronary, cerebral,
peripheral) influenced by age, gender, and diabetes status?

What are the relations between quantitative measures of systemic atherosclerosis, cardiac
hypertrophy and cardiovascular dysfunction (e.g., LV mass, carotid plaque, carotid wall
thickness) and CVD incidence and mortality? Are these potential predictors related to other
established risk factors such as diabetes?

What are the incidence rates and major risk factors for specific types of stroke
(atherothrombotic, cardioembolic, hemorrhagic, etc) and do they differ by gender or diabetes
status?

What factors are significantly related to long-term survival? Are there differences in the
factors that predict longevity between individuals with and without diabetes at baseline?

What are the age-specific CVD incidence and mortality rates and all-cause mortality rates
including rates of premature CVD death in American Indians in the three SHS geographic
areas? Do these rates differ significantly among the three areas and if they do, what are the
explanations for the differences?

Have age-specific mortality rates and proportional mortality ratios for CVD and other causes
of mortality changed over the 20 years of the SHS follow-up (1989-2009)? Do changes
differ between individuals with diabetes and without diabetes? If they do, what are the
explanations for the differences?

What are the health-adjusted life expectancies (HALE) of the American Indians in the three
geographic areas? What is the impact of chronic health conditions such as CVD, diabetes,
obesity, and renal disease on the HALE?

Strong Heart Study V. 07/01/2006 I-16 Study Questions



15 STUDY MANAGEMENT
1.5.1 Introduction

The Strong Heart Study Phase V is funded by the National Heart, Lung, and Blood
Institute and directed by the Genetic Epidemiology Scientific Research Group, Epidemiology
and Biometry Program, Division of Epidemiology and Clinical Applications Branch. The SHS
Observational Study Monitoring Board (OSMB) was established for SHS by NHLBI in 1997 and
has provided extremely valuable oversight of the project since that time. The Principal and Co-
investigators are listed in Appendix 1 below. An organizational chart of the Strong Heart Study
Phase V is given in Appendix 2. The operations of the study are directed by the SHS Steering
Committee (SC), which includes members from each center and the NHLBI Project Manager
(see Appendix 3 for the members of Steering Committee). The SHS OSMB provides guidance
and ideas during the annual OSMB meetings when SHS progress and plans are presented; they
also review ancillary studies as they are considered by the SC, and make suggestions on potential
collaborators. The Oklahoma Center, in addition to being a field center, assumes the
responsibility of the Coordinating Center, and the Arizona Center acts as the Core Laboratory.
The Cornell University Reading Center under the direction of Dr. Richard Devereux serves as
both the ECG Reading Center and the Ultrasound Reading Center. Analysis of the Family Study
genetic component is directed by Dr. Jean MacCluer at the Southwest Foundation for Biomedical
Research. SHSV Sub-Committee members are listed in Appendix 4. Other key personnel at
each center and consultants of the Study are listed in Appendix 5 and Appendix 6, respectively.

1.5.2 Confidentiality of Data

All personnel with access to data collected for the study at each center are required to
sign a confidentiality pledge, which states that they understand the sensitive and confidential
nature of the data and that divulgence of any information will result in disciplinary action. The
pledge will be co-signed by the principal investigator. A sample of the confidentiality pledge is
given in Appendix 7.

Completed data forms will be placed in locked file cabinets in offices assigned to the
study at each study center. Only authorized staff members have the key to the office and access

to the data forms.

Data on computers at the Coordinating Center will be safeguarded by a password, which
is known only to authorized personnel.

1.5.3 Communications
1. Newsletter:

The Coordinating Center periodically prepares and distributes a newsletter to facilitate
communication among Study staff and with the SHS participants. In general, each edition
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includes: (1) reports from the Program Office, the Steering Committee, the Coordinating Center,
the Core Laboratory, the Cornell Reading Center (ECG, Carotid Artery and Popliteal Artery
Ultrasound, and Echocardiogram), and the Southwest Foundation for Biomedical Research
(Genetic Study Center), (2) a description of the facilities and staff of a field center or central
agency, (3) general information on data management, (4) information about new ancillary
studies, and (5) upcoming events. The newsletter also provides reports on issues such as
recruitment and participant follow-up rates, the development and use of new equipment, and
preliminary study results and abstracts.

2. Electronic Mail:

E-mail through Internet and FAX continue to be the major electronic mail facilities used
by all field centers, the Coordinating Center, Core Laboratory, Cornell Reading Center, Genetic
Study Center, and the Program Office. This electronic mail network allows rapid and efficient
communication among centers for messages such as announcements, meeting agendas, abstracts
for clearance, and acknowledgments of receipt of data.

3. Web Site http://strongheart.ouhsc.edu/ :

The list of SHS scientific papers, both published and in press, is available and linked to
abstracts posted on the National Library of Medicine PubMed website. The Manual of
Operations for each of the five phases of SHS is also available, along with a wealth of other
information including annotated data collection forms, virtually all of the SHS newsletters in
Adobe Acrobat format, and downloadable slide presentations on various aspects of SHS.

4. Field Center Visits:

The Program Office and staff from the Coordinating Center, Cornell Reading Center,
Core Laboratory, and Genetic Study Center conduct periodic monitoring visits to field centers as
needed to: (1) maintain channels of communication with field center investigators and staff, (2)
monitor participant recruitment and surveillance procedures, (3) monitor adherence to the
protocol, and (4) provide technical support for activities such as data management and quality
control.
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16 DATA MANAGEMENT AND STATISTICAL ANALYSIS
1.6.1 Development and Production of Study Manual and Data Collection Forms

The Coordinating Center worked closely with the Steering Committee in the
development and production of the study manual and data collection forms. A Forms Committee
reviewed all forms and made recommendations for revisions, deletions, and additions of forms.
The Psychosocial Committee held frequent conference calls and devised a set of psychosocial
forms comprised of forms used previously in SHS and elsewhere. The Manual was revised by
Steering Committee members, Field Coordinators and CC personnel. Revisions were circulated
by email attachments, and further input and improvements were provided during the training
sessions held in Oklahoma City (March 14 — 16, 2006). After initiation of the Phase V exams in
May 2006, the entire manual was reviewed page by page and modifications were incorporated.

a. Sources of data

Data forms for the SHS are generated from a variety of sources.

1. From the three field centers: Clinical examination forms (personal interview, medical
history, physical examination, quality of life and other psychosocial forms, machine
reading of ECG, and CBC by local clinic labs), Death Certificate Form, and Morbidity
Survey Medical Chart Review Form.

il. From the Penn Medical Lab (Core Lab) at Medstar Research Institute: total triglyceride
and cholesterol, LDL and HDL cholesterol, fibrinogen, and glucose, creatinine, insulin,
HbAlc, CBC, chemistry profile, FFA, CRP, leptin, and urinary albumin and creatinine.

iil. From the Cornell University Reading Center, cardiologist's ECG reports, computerized
Minnesota ECG codes, echocardiography, carotid artery and popliteal artery ultrasound
data.

v. From Mr. Karl Wise (study nosologist): ICD-9 coded cause of death.

V. From Dr. Maurice Sievers: Mortality study final decision package (Mortality Study

Chart Review Form, Final Decision Form, and Informant Interview Form).

vi. From Mortality and Morbidity Review Committees (Mortality or Morbidity Study Chart
Review Form, Mortality or Morbidity Final Decision Form, and Mortality Informant
Interview Form).

vii.  From Dr. Jean MacCluer: genotyping data on all family study members.

viii.  From Block Dietary Data Systems: Analyses of the Food Frequency Questionnaire.

b. Database development

In SHSV, the Coordinating Center continues to use a distributed data entry system. In
Phase V the Coordinating Center used Microsoft (MS) ACCESS 2003 to develop the data entry
programs (similar to previous phases) and MS Windows Terminal Services to support real-time
data entry (as opposed to batch transmission as used in Phase III) via high-speed Internet
connections with state of the art field center computers. Separate files have been created for
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each data form; these files and the data files are stored solely on the server(s) at the Coordinating
Center. Maintenance of the data programs and files occurs on the server(s) at the Coordinating
Center; the field centers transmit the exam data to the Coordinating Center for data cleanup and
permanent storage.

The laboratory data and data from special studies are transmitted to the Coordinating
Center electronically over the Internet or by sending data-containing media such as diskettes,
CDs, and DVDs. The Coordinating Center stores the raw data sent from the specific study
centers and converts them into SAS data files for analysis.

C. Procedures for data entry and verification of completeness

Each field center reviews every data form for completeness and accuracy before entering
it into the field computer. Details of the data entry process and data management can be found in
Volume 7 of this SHS V Operations Manual. The completeness of data entry for each form is
checked again by the Coordinating Center. Any incomplete items (missing, questionable,
unclear) are recorded, and the corresponding field center is contacted to find out the reason.
When these items are completed by the individual center and received by the Coordinating
Center, the information is updated in the Coordinating Center’s database. To ensure the data
quality, the field centers are required to double-enter 10% of the forms each month (or at least
one double entry per transmission). The Coordinating Center checks the disagreement rate for
double entry on a monthly basis. If the disagreement is greater than 0.5% in any transmission,
that center is asked to re-enter (as second entry) the data of all the forms in that transmission.

The data received from the Core Laboratory via the Internet as ASCII files are directly
converted into SAS datasets. Before these data are merged into the permanent data files, various
quality and consistency checks are performed.

Uniform data entry forms for all information to be collected have been designed by the
Coordinating Center for use by each Study Center. Each study subject has a unique
identification number (ID number). Please see the Strong Heart Study Phase I Manual page 12a
for the detailed procedure to assign the study ID number. For those original cohort members
who participate in Phase V, the original ID number assigned in the Strong Heart Study Phase I
will still be used. The ID number will be stamped on every page of all forms at each center. For
laboratory specimens, printed labels supplied by the Core Lab are used. For each of the family
members enrolled in the family study, Family IDs were assigned during the Phase III Pilot
Family Study or during the Phase IV Family Study as follows:

Center Family ID SHS ID

Arizona AZxxyyy 360001 - 36zzzz
Oklahoma Okxxyyy 260001 - 26zzzz
South and North Dakota Dkxxyyy 160001 - 16zzzz

Where xx: family number.
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yyy : 001 - 999 for each family member.
zzzz : a unique number for each family member who participated in the
examination and interview.

Standard IHS community codes are used to identify the community where the participant
resides. A list of community codes for the three centers is given in Appendix A-1 of Volume 2.
Hospitals where an SHS participant died or was treated for CVD are also coded. Standard IHS
facility codes are used to identify IHS hospitals and clinics. Codes for other non-IHS hospitals
are assigned by each center. The hospital/clinic codes are given in Appendix A-2 and A-3 of
Volume 2, respectively. In addition, every member of the Study is assigned a Personnel Code,
which will be used to identify the person who filled out a specific data form. The Personnel
Codes for the three centers are listed in Appendix A-4 of Volume 2. Additional codes are added
sequentially as new employees begin to work on the project.

All data forms must be filled out legibly and completely. Each and every form must be
reviewed and checked for completeness and legibility before it is entered into the computer.

1. All forms should be filled out in black pen. Print all information in block capital letters,
with one letter only in each box, so that data entry errors can be minimized. For example,
one should differentiate: 7 from 1, U from V, 4 from 6, P from D, M from N, C from O,
and T from J.

2. For names and addresses, start from the leftmost box and leave the unused boxes blank.
Include periods for initials.

3. For numerical values, fill in the boxes in a right justified manner and leave the unused
boxes blank.

4. For dates, two digits are allowed for the month and day, and four digits for the year. If
the number has only one digit, use zero in front of the number.

5. When recording dates, use the following rule for missing dates:
If date isunknown/missing: 01/01/1001
If only year is known: 06/30/year (assign mid-year as the date)
If only year and month are known: month/15/year (assign mid-month as the date)
6. To correct an error, draw a single line through the mistake and write the correct value
above.
7. Fractions should be rounded up to the nearest whole number if the fraction is 0.5 or more,

otherwise, drop the fraction, e.g. 2.25=2;2.75=3;3.5=4.
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8. If an interval is given, record the midpoint of the interval if it is a whole number. If the
midpoint includes the fraction 0.5, use the rounding rules previously given.

9. Unless otherwise instructed, no item on any of the forms should ever be left blank.
Codes to be used in the event of missing or incomplete data are given under the heading
of each specific item. If there is not a code for the "unknown" category, draw two
parallel lines horizontally through the box or boxes to indicate that the interviewer or
abstractor did not ignore the question. For example, if the time of death is unknown,
draw two lines across the boxes.

1.6.2 Proceduresfor data entry and verification of completeness -- See SHSV Operations
Manual Volume VII - Data Entry

1.6.3 Data Transmission

The lab data, ECG data, and ultrasound data will be transmitted to the Coordinating
Center through a secure protocol. If the data transmission is via an email attachment, an
encrypted, password-protected file will be required. The data will be converted to SAS datasets.
However, before these data are merged into the permanent data files, they will undergo various
error checking procedures to ensure the SAS conversion has been done accurately.

1.6.4 DataBackup

Several backup procedures are used to ensure the safety of the SHS data files in both field
centers and the Coordinating Center.

a. Daily backup: Two sets of cartridges are rotated to backup the data every day from
Monday through Thursday (one for Monday and Wednesday and the other for Tuesday
and Thursday).

b. Weekly Backup: Similar to daily backup, two sets of cartridges are rotated, each for

every other week. Backup of the week's data set is done every Friday.

c. Optical disk backup: Additional permanent files are stored on optical disks (CDs and
DVDs) for long term storage.

d. Storage of backup data: Cartridges and optical disks are stored in locked file cabinets in
different offices, and one set of them is stored in a different building.

1.6.5. Quality Assurance (QC) Program

The quality control (QC) program includes close monitoring of the quality of all
measurements and interview data. A Quality Control Subcommittee oversees the QC program of
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the Study. The members of this Subcommittee include the NHLBI Project Manager, a
representative from the Coordinating Center, one principal investigator, and the three Field
Center Coordinators. The Quality Control Committee meets periodically via conference calls
during the examination period to assess the results of quality control activities. The QC
Committee reviews the QC data and summary statistics provided by the Coordinating Center and
reports to the Steering Committee with recommendations. Recommendations are made to the
appropriate centers when problems are identified. Follow-up procedures are established and
monitored for all the QC activities. After each site visit, reports are reviewed. If indicated, field
staff are retrained, re-certified, and re-monitored by the QC personnel. For lab data, aberrant
pairs are investigated and corrective actions are taken both in the core lab and in the field sites.
The quality control program includes: a) data collection, b) site visits, ¢) routine maintenance and
monitoring of instrument performance, d) duplicate measures for physical examinations,
laboratory tests, observations of personal interviews, QC for cardiology tests, and QC for
surveillance (each of these components is described below). Each clinical center has a quality
control officer who is responsible for all aspects of quality control at that center. The
Coordinating Center closely monitors the recruitment and progress of the Study. According to
the target numbers to be recruited by each center during the whole study examination period, the
CC develops a timetable to indicate the projected goal for each month. The field centers report
the number of participants actually examined to the CC, and the CC then compiles these numbers
on a monthly basis. Cumulative achievement for each field center is then calculated by
comparing the actual number examined to the projected number for the corresponding month. In
addition to recruitment, the CC also monitors whether the field centers have completed their
quotas for double entry of data, QC physical examinations, and QC blinded blood samples. The
CC submits progress reports to the SHS Steering Committee as a tool to monitor the progress of
the study. If the percentage of projected recruitment in a certain field center falls below 80%, the
PI and the field coordinator are informed, so that the efforts can be focused on recruitment in the
following months. Field center coordinators are responsible for reviewing all QC data as they
become available and following up on any problems that are detected. The QC committee
monitors the efficacy of retraining and problem solving.

1. Data Collection

Every data form will be checked for completeness at the field center. Ambiguous or
erroneous items will be clarified and corrected. The data entry programs generated by the
Coordinating Center provide additional quality control checks by built-in range and logic checks.
The program refuses to accept suspect data until the errors are corrected. Throughout the study,
10% of the examinations are selected for double entry. The Coordinating Center tracks the data
entry error rates. If the data entry error rate of any field center is greater than 0.5% for any data
transmission, that center has to double-enter all of the examination data for that transmission.
Computer printouts of inconsistent data items are sent back to each field center for clarification
or correction. Summary statistics such as mean, median, range, maximum and minimum for
continuous variables and frequency distributions for categorical variables are calculated monthly
for each center, and data not meeting consistency checks are flagged. Summary statistics will be
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generated quarterly to identify any peculiar or unreasonable values. Further verifications will be
made and errors corrected.

2. Quality Control Site Visits

Quality control site visits will be made periodically to each of the three centers during the
examination period. The site visit teams will include representatives from the program office at
NHLBI and investigators and staff members from each of the centers. Procedures used in the
clinical examination will be carefully observed for adherence to protocol. Equipment will be
inspected and problems noted. The site visitors then will meet with all of the clinic staff to
inform them of any observed discrepancies. In addition, a written evaluation, including
corrections or improvements needed, will be sent to each center.

3. Quality Control -- Equipment

Other quality control measures will include maintenance of the scale, measuring tapes,
impedance, glucometer, sphygmomanometer, and ECG machine. The scale will be zeroed daily
and calibrated with a known weight (50 lbs) every month or whenever the scale is moved. The
standard sphygmomanometer will be inspected once a month. These inspections will include
checking of the zero level, mercury or air leakage, manometer column for dirt or mercury oxide
deposit, and the condition of all tubing and fittings. Other quality control measures for the blood
pressure measurements will include simultaneous Y-tube observation of each technician and
frequent staff meetings to provide feedback.

4. Quality Control -- Examination

1) Anthropometry and blood pressure

Duplicate measures of brachial artery blood pressure (systolic and diastolic)
simultaneously using a double head stethoscope with two observers will be taken quarterly.
Duplicate measures of anthropometry (height, weight, waist, hip, and electrical impedance
measurements) will be performed with a second observer on a quarterly basis. These data will be
sent to the Coordinating Center for analysis. In addition, distributions of measurements and digit
preference for each staff member will be compiled and repeated quarterly. Results of the
analyses will be provided to the field centers and the Steering Committee. Differences between
duplicate measures exceeding the following values will be considered unacceptable:

1.) Systolic Blood Pressure: 4 mmHg, using Y-shaped stethoscope for two
simultaneous observations.

i1.) Diastolic Blood Pressure: 4 mmHg, using Y-shaped stethoscope for two
simultaneous observations.

iii.)  Height: 1 cm

iv.)  Weight: 1Kg

V.) Resistance: 15 ohms
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vi.)  Waist circumference: 2 cm
vii.)  Hip circumference: 2 cm
viii.) Arm circumference: 1 cm

2) Laboratory tests

Duplicate blood and urine specimens are collected on approximately 5% of the
participants in Phase V. These duplicates are sent to the Core Laboratory in a blind fashion.
Results obtained for each test will be analyzed quarterly by the Coordinating Center for accuracy
and consistency. The percent of pairs with differences within 5% and 10% will be computed.
Correlation coefficients and technical error rates will be calculated. Poor correlations or
unreasonably high technical errors will be reported to the Laboratory and the Steering
Committee.

3) Personal interview

Personal interviews by new staff will be observed monthly by the study coordinator until
the staff member meets the standards of the study. Then new staff will be observed on a
quarterly basis along with experienced interviewers. Problems and errors are identified using a
checklist and corrected immediately.

4) Food Frequency Questionnaire (FFQ)

The Block FFQ is self-administered; participants receive guidance from SHS staff in how
to fill out the questionnaire. The developer, Block Dietary Data Systems (BDDS), has provided
documentation (see Volume 9 of this manual) that describes each question. During the March
2006 training sessions in OK, Jean Norris, MS, RD, DrPH (BDDS) provided training for the
field staffs in how to instruct participants and how to check the FFQs for completeness, for
proper pencil entries on the FFQ bubble forms, and for correction of the bubble forms if
improperly filled in (e.g., pen instead of pencil). Trained staff members will assist any
participants having difficulty with the FFQ.

5) Quality control for surveillance data

Surveillance activities at each center are monitored on a monthly basis by the
Coordinating Center. Contact rates, numbers of potential events, rates of medical record
abstraction and forwarding of packets for review are evaluated each month according to pre-set,
expected completion rates. Final decisions on possible CVD deaths and morbid events are made
by members of the Mortality Review and Morbidity Review Committees. These surveillance
committees also evaluate the quality of chart reviews and advise clinic staff when changes are
needed. The Mortality Review Committee is composed of a primary physician reviewer (Dr.
Maurice Sievers) who reviews all deaths and a group of six physicians who serve as secondary
reviewers for all potential CVD deaths. Each physician independently determines the
classification of the cause of death, and the Coordinating Center then compares the results from
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both physicians. All fatal events judged to be strokes by Dr. Sievers are directly forwarded to
Dr. Jorge Kizer at Cornell Medical Center, Division of Cardiology, New York-Presbyterian
Hospital but not to the next member of the Mortality Review Panel. The entire Mortality
Committee adjudicates potential CVD cases when there is a disagreement between the primary
and secondary reviewers. A detailed description of the steps in the process of identifying deaths
and confirming the underlying cause is given in Volume 2. Monthly reports are reviewed by the
Steering Committee in order to monitor the progress of surveillance and event reviews. An
example of a monthly surveillance report is included in Volume 2.

6) Certification of technicians

Each center recruits the most qualified personnel. Clinical staff were centrally trained
and certified before the examination began, and newly hired personnel will be trained at each
clinic. The study coordinators will monitor the technicians quarterly to ensure accurate and
consistent performance.

7) Confidentiality and security of data

All personnel with access to the collected data are required to sign a confidentiality
pledge (see Appendix 7 below). Completed data forms are placed in locked file cabinets at every
center and are accessible by authorized staff members only. At the Coordinating Center, the data
are stored on computers that are used exclusively by the Strong Heart Study and are safeguarded
by passwords that are known only to authorized personnel. The data are stored on hard disk and
four copies of optical diskettes. Two of the Zip disks/optical diskettes are stored in two different
locations other than the Coordinating Center office.

8) Monitoring of study progress

The Coordinating Center works closely with the field centers to monitor recruitment and
progress of the examinations. At the beginning of the study, a projected monthly number of
participants to be recruited was generated, and the Coordinating Center monitors the progress of
each field center according to these projected numbers and provides quarterly progress reports to
the Steering Committee. If the percentage of projected recruitment in a certain field center falls
below 80%, the PI and the field coordinator will be informed, so that the efforts can be focused
on recruitment. This program proved to be an efficient tool for monitoring the progress of SHS
in previous phases and will be continued in Phase V of SHS. The Coordinating Center will also
monitor the number of double entries, QC physical exams, and QC blinded blood samples and
report to the Steering Committee quarterly.

1.6.6 Statistical Analysisand Power Estimates

There are two major types of statistical analyses for Phase V of SHS. The first type is
characterized by genetic or linkage analyses (for Specific Aim #1 and part of Specific Aim #3).
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The following presents detailed information regarding genetic analyses and their respective
statistical power calculations.

Statistical Genetic M ethods

Genotypic Data Cleaning

By the beginning of Phase V, all family members (more than 1,240 from each Field
Center) will have been genotyped for approximately 400 markers spaced at intervals that average
10 cM. Before these data can be used in statistical genetic analyses, they must be “cleaned”, i.e.,
any apparent pedigree discrepancies must be resolved and Mendelian and double recombinant
errors must be eliminated. We also must estimate allele frequencies, construct genetic maps, and
calculate multipoint identity-by-descent (IBD) matrices. The cleaning of all of the data in the 10
cM map will be finalized at the beginning of Phase V.

To verify the correctness of pedigrees we use PREST (McPeek and Sun, 2000; Sun et al.,
2002) to sequentially answer the following two questions: 1) Which relationships are not
consistent with the genotype data? 2) Among the rejected relationships, what is the most
supported relationship for each one rejected? We focus on the full-sib and half-sib relationships
rejected by the first stage tests. We combine a maximum likelihood approach at the relationship
level with a maximum parsimony requirement at the level of pedigree configuration. The final
pedigree structure is the one most consistent with the data and most parsimonious (i.e., requiring
the fewest pedigree changes).

Clearly, we must resolve genotyping errors before linkage analyses are carried out.
Genotyping errors influence our estimations of both map distance between markers and IBD
sharing among relatives. We use SimWalk?2 (Sobel et al., 2002) as the basis of our PEDSYS
program PRESWALK to estimate error probabilities for each individual for each marker
genotype. PRESWALK uses mistyping probabilities generated by SimWalk?2 to blank genotypes
using an iterative procedure. SimWalk?2 can also detect genotyping errors due to spurious
double-recombinants, which are difficult to detect because they may be consistent with
Mendelian segregation.

Maximum likelihood techniques that account for pedigree structure, implemented in
SOLAR, are used to estimate allelic frequencies. Since we type additional microsatellite
markers in any (positional) candidate region, a population-specific genetic marker map of each
region is constructed utilizing the known marker map positions and known sequence data. We
use the marker orders specified in the Marshfield map, and the program CRI-MAP (Lander and
Green, 1987) to estimate distances between markers. We use the program Loki (Heath, 1997;
Heath et al., 1997) to compute multipoint IBD matrices. Loki employs MCMC methodology to
compute the expectations of IBD sharing at points throughout the genome conditional on the
information available at other neighboring points.

Cleaning of the SNP data and of the data for additional microsatellite markers in regions
where we have linkage signals will be done in Phase V. The SNPs will be used only in measured
genotype analysis and Bayesian QTN analysis, which do not rely on map information and do not
require IBD computation. Given that these intra-genic SNPs are extremely close, we clearly
couldn’t hope to accurately estimate their genetic map distances.
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A. Quantitative Genetic Analysis

Initial heritability estimates have been done for risk factors measured in Phase I'V.
Scripts enable us to automate the analyses rather than performing them separately for each
phenotype. In all of these initial analyses, age, sex, and their higher order terms and interactions
are included as covariates. More refined heritability estimates, including other covariates and
allowing for center, household, and other effects, will be done in the remainder of Phase IV and
in Phase V, as will bivariate analyses to estimate genetic correlations among risk factors. When
phenotypic data generated in Phase V become available, these too will be subjected to
quantitative genetic analysis.

Heritabilities and genetic correlations are estimated using maximum likelihood variance
decomposition methods (Hopper and Mathews, 1982; Lange and Boehnke, 1983) that have been
implemented in SOLAR (Almasy and Blangero, 1998). If the phenotype vector is assumed to be
multivariate normal, the likelihood of the pedigree (i.e., the likelihood of the observed array of
phenotypes in a family under a specific genetic model) is easily calculated. Optimization
methods are used to estimate parameters, and subsequent hypothesis testing is performed using
likelihood ratio tests. Multivariate normality does not always hold (in fact it is clearly violated
when there are major gene effects). Theoretical and simulation studies indicate that variance
decomposition methods are relatively robust to deviations from normality (Beaty et al., 1985;
Amos, 1994; Allison et al., 1999), although they are sensitive to kurtosis. However, kurtosis is
easily identified, and simulation studies show that use of the multivariate t distribution,
implemented in SOLAR, recovers the correct test statistic distribution even in cases of strong
kurtosis.

The variance terms that will be included in our analyses are the additive genetic variance,
the variance due to shared household effects, and the random environmental variance. The
simple model can be extended to include additional (or alternative) components such as shared
spouse or sibling environments, dominance genetic effects, and mitochondrial effects. Our
analyses will provide estimates of the relative importance of genetic, shared environmental, and
random environmental effects on disease-related phenotypes. Phenotypes that are significantly
positively skewed will be In transformed prior to analysis. To reduce Type I error in screening
for covariate effects (Blangero et al., 1992), the effects of potential covariates will be
simultaneously estimated in all analyses using variance component methods, which directly
account for the non-independence of relatives. Any covariates whose effects are significant at
the p < 0.10 level will be retained in subsequent analyses.

Quantitative genetic analyses will be done separately by center. To test for heterogeneity
among centers, analyses also will be done on the combined data set, with center as a covariate.
A significant center effect for a disease-related trait will indicate that the centers differ in the
relative contribution of genetic and/or shared environmental factors to variation in that trait.
Whenever we find a center effect, we will do additional analyses using SOLAR to determine
whether the differences between centers are due to differences in heritabilities between centers or
to differential expression of genes in different environments.
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Bivariate quantitative genetic analyses: The quantitative genetic methods described
above are readily extended to multivariate traits (Lange and Boehnke, 1983). We will perform
bivariate analyses to examine the genetic correlations between pairs of phenotypes. For
example, we can test whether significant genetic correlations exist between left ventricular mass
and blood pressure or between fibrinogen concentration and PAI-1. Large genetic correlations
between traits imply that the same genes influence both traits.

We have previously used this approach in the San Antonio Family Heart Study (SAFHS)
to reveal significant genetic correlations between hormone measures and measures of body fat
(Comuzzie et al., 1996), indicating that these constellations of traits share underlying genetic
determinants. We also have found that HDL and triglycerides are not significantly genetically
correlated with measures of body fat distribution in the SAFHS (Mahaney et al., 1995). Similar
analyses, using likelihood ratio tests, will enable us to estimate the magnitude of pleiotropic
effects of underlying genes in American Indians.

Genotype x age interaction and longitudinal genetic models

GxE interaction is likely to be an important influence on continuous physiological
variation. Our group has pursued a number of approaches for the examination of GXE
interaction in quantitative genetic analysis (Blangero et al., 1990; Blangero, 1993; Jaquish et al.,
1997a,b) and in variance component-based linkage analysis (Towne et al., 1997, 1999). Our
earlier work concentrated largely on GxE interactions involving dichotomous environments,
such as sex (Towne et al., 1997, 1999) or smoking (Martin et al., 2000). We have since
expanded our work on GXE interaction methods for continuous environmental variables such as
age (Almasy et al., 2001). A simple way to model Gxage interaction in a quantitative genetic
analysis is to use a matrix of differences in age between individuals (or between measures on the
same individual) to structure the additive genetic component of variance. One approach we have
used is a simple exponential decay model. Another approach is to make the additive genetic
variance a function of age and test for changing genetic variance with age. We also include in
the model a correlation in genetic effects at different ages. A correlation significantly different
from 1 suggests that different genes influence the trait at different ages. Positive evidence for
Gxage interaction is interpreted as evidence for a heritable basis to phenotypic change with
aging. The strategy of modeling variance as a function of age is easily extended to Gxage
interaction at a QTL by making the QTL variance a function of age.

Blangero (1993) has shown the conditions necessary for this approach to work when only
cross-sectional data are available, so that each individual is measured in only one environment
(e.g., one age) and data across the range of environments (ages) must be obtained from different
individuals. Cross-sectional data are sufficient, although less powerful than longitudinal data, to
provide valid inferences concerning GxE interaction. Fortunately, we will have longitudinal data
for most of our phenotypes: measures at three points in time for each individual who
participated in Phases III and I'V and also in Phase V and at two time points for family members
newly recruited in Phase IV and re-measured in Phase V. Our multivariate analysis routines
incorporated in SOLAR allow for this type of unbalanced mixed longitudinal design and
efficiently use all available data.
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Longitudinal data will allow us to detect more precisely and powerfully the changing
effects of genes with age. There are few QTL mapping methods suitable for the analysis of
longitudinal data. Multiple measurements of the same trait over time can be viewed as
measurements of a single multivariate trait. However this naive perspective is dangerous unless
we properly model the correlations between measurements on the same person. Similarly, we
must allow the different variance components to change with age and allow the correlations
between the expressions of the trait at different ages to be a function of the age difference. In
this regard, members of our group are developing a model for longitudinal QTL analysis that is
very similar to our GXE model. The central difference is that we allow multiple phenotypes per
individual and employ parametric (co)variance functions that depend upon the ages of the
individuals involved. Additionally, because we will have multiple measures on individuals, we
also can estimate environmental correlations that may change with time in addition to QTL and
residual additive genetic correlations (Towne et al., 2000).

Linkage Analysis

Genomic screening involves a complete search of all chromosomes for genes influencing
quantitative or qualitative disease risk factors. Linkage analyses in a genome screen involve
genotypic data for hundreds of anonymous markers that are distributed across all of the
chromosomes.

Methods of linkage analysis that exploit identity by descent (IBD) allele sharing between
pairs of relatives are widely used in the genetic analysis of complex traits as these methods
generally require few assumptions about the genetic model underlying expression of the trait.
Basically, these types of linkage analyses do not require that one previously specify or
simultaneously estimate genetic model parameters such as allele frequencies, genotype mean
effects, and dominance relationships among alleles for the putative disease locus. Instead, it is
sufficient to estimate only chromosomal location and a summary measure of the relative
importance of the disease locus such as the locus-specific heritability.

The best known of these methods is the sib-pair approach of Haseman and Elston (1972).
Recently, variance component linkage analysis methods have been developed which are more
powerful than relative-pair based approaches (Amos, 1994; Goldgar, 1990; Schork, 1993;
Blangero and Almasy, 1997). These variance component methods have been extended to
accommodate general pedigrees of arbitrary size and complexity and to allow analyses that
include genotype by environment interaction, epistasis, threshold models for discrete traits, and
pleiotropy, as well as multivariate and oligogenic analyses. The variance component approach
fully exploits all of the genetic linkage information in extended pedigrees, considering all
possible biological relationships simultaneously. Since the variance component method requires
estimation of fewer parameters than in the fully parametric penetrance-based linkage methods, it
is also more efficient. Formal mathematical development of variance component linkage
analysis is given in Almasy and Blangero (1998).

In linkage analyses, we test the null hypothesis that 6., the additive genetic variance due
to the trait locus, equals zero (i.e., no linkage) by comparing the likelihood of this restricted
model with that of a model in which o, is estimated. From these analyses, we identify
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chromosomal regions that are most likely to contain a QTL for a CVD risk factor, focusing on
those regions with the highest LOD scores. These analyses utilize SOLAR (Almasy and
Blangero, 1998), developed at the Southwest Foundation for Biomedical Research.

Each marker is screened for linkage to each of the quantitative traits that show significant
heritabilities, using data generated for the extended families recruited into the Family Study. For
each phenotype, we will perform two-point and multipoint variance component linkage analyses
using SOLAR. When necessary, the linkage analyses will incorporate the effects of shared
household, spouse and sib environmental effects, or genotype by environment interaction. We
will test the null hypothesis that the additive genetic variance due to the trait locus equals zero
(i.e., no linkage) by comparing the likelihood of this restricted model with that of a model in
which the additive genetic variance is estimated. All of our analyses will include the
simultaneous estimation of covariate effects.

After we have identified chromosomal regions that are most likely to contain a QTL for a
disease risk factor, we will focus on those regions with the highest LOD scores. We will do
saturation mapping with additional STRs in each region and will repeat our linkage analyses with
the goal of strengthening evidence for linkage and narrowing the region containing the QTL.

Initial linkage analyses for Phases III and IV already have been done using an automated
procedure that we have developed. Output is entered into Excel spreadsheets that indicate LOD
scores by chromosomal position (every 10 cM) for each phenotype. Also indicated in the
spreadsheet for each phenotype are the number of individuals and number of pedigrees included
in each analysis, heritability, proportion of variance attributable to covariates, covariate effects
and their p values, the maximum LOD score, and its chromosomal location. This automated
process allows us to concentrate our efforts on those chromosomal regions that appear most
promising. More refined analyses have been done for a few of the linkage signals detected in the
initial analyses, but analyses for additional signals remain to be done. These will be pursued in
Phase V. As the phenotypic data generated in Phase V become available, we also will subject
them to linkage analysis and will begin to examine longitudinal changes.

We will pursue selected linkage signals detected in the Phase I1I data as well as linkage
signals revealed in our ongoing analyses. Further analyses will involve incorporation of
additional covariates for some traits as well as bivariate analyses and analyses to assess shared
household effects and genotype by environment interaction. Since we have found a significant
linkage signal for insulin, we plan to analyze derived insulin sensitivity and secretion traits (e.g.,
Melchionda et al., 2002). Along these lines, we also plan to use recently developed data
imputation methods (e.g., Soler and Blangero, 2003) in our analyses of the insulin phenotypes to
account for the well-known effects of diabetes medication on insulin and glucose phenotypes.

After identifying promising chromosomal regions that contain QTLs using data from the
10 cM map, we will narrow the regions of interest by fine mapping and evaluate positional
candidate genes. We will genotype SNPs in known genes in the region, and use measured
genotype analysis along with information garnered from literature and genetic database searches
to identify candidate genes in the region. We will sequence one or two of the most promising
candidate genes within the region of each QTL to identify single nucleotide polymorphisms
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(SNPs), and then genotype all SNPs that we identify in candidate genes. We will use our new
statistical functional genomic approach. This includes a method for quantitative trait nucleotide
analysis that will allow us to quantify the posterior probability that a given genetic variant is
functional. Thus, our analyses will enable us to test whether specific SNP polymorphism(s)
account for our linkage signals. If we find evidence of functional SNPs, we can then test
whether the SNPs account for population-level association in the SHS cohort.

Heterogeneity among centers: The three Strong Heart Study centers differ in many
aspects of their history, culture, and environment and may differ in their genetic risk for CVD as
well. We hope to be able to map risk factor genes that are common across centers as well as
those that are unique to one center. As discussed below, the families recruited in Phases I1I and
IV provide excellent power to map genes that contribute to risk of CVD in separate analyses of
each of the three centers. To detect heterogeneity among centers, we will evaluate models in
which linkage parameters are separately estimated for each of the three centers, comparing them
with models in which they are constrained to be the same across centers. (Analyses that combine
the data across centers will include a covariate for the center effect.) If a gene in a specific
chromosomal region influences a disease risk factor in only one of the three centers, then we
would expect little evidence of linkage in the other two centers. The mapping of genes that
influence disease risk factors in just one center will allow us to focus on specific families and
perhaps to identify individuals who are at increased genetic risk of disease. If there is evidence
of linkage in all three centers, then the relevant genes are more likely to be important in the
general population.

Measured Genotype Analysis

As described below, in regions where strong linkage signals have been found, measured
genotype analysis (Boerwinkle et al., 1986) will be used to examine the extent of association
between phenotypes and SNPs. Using the likelihood ratio test, we will compare the likelihood of
a model in which variation in the phenotype is influenced by polygenic factors, covariates, and
random environmental effects (reduced model) with a model in which the effects of the SNP also
are included (saturated model), using SOLAR. If a significant effect is found, we will estimate
the proportion of the variation that is attributable to the SNP. The measured genotype models
assume that the distribution of the phenotype is normal given the candidate locus (SNP). If
necessary, we will perform measured genotype analyses that incorporate a simultaneous
transformation of the data. The goodness of fit statistics suggested by Hopper and Mathews
(1982) will be used to evaluate the validity of the fitted models. In these analyses, measured
genotypes are assumed to have the same (fixed) effects on means in all pedigrees. Alternatively,
we may perform association analyses using the Bayesian QTN approach. The benefit of this
approach is that it automatically handles the multiple testing issue and can be used with either
SNP genotypes or haplotypes.

Statistical Functional Genomics

After positional candidate loci are revealed by linkage analysis, we must attempt to
determine the actual functional variants that are responsible for the observed linkage signal. This
final activity takes us from the QTL to the responsible nucleotide differences (the QTNs [Long et
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al., 1998; Phillips, 1999]) influencing the phenotype. Molecular sequencing and functional
genetic analyses are traditionally relied upon to pinpoint the actual genetic variants involved.
We propose to utilize a novel statistical functional genomic analysis that will bring rigorous
statistical procedures to the final stage of identifying the specific variants involved in
determining variation in disease risk.

We will apply a multi-step strategy to prioritize our analyses to identify potentially
functional polymorphisms in three or more chromosomal regions where we have the strongest
evidence for linkage to quantitative traits. This strategy is described in detail below. Briefly, we
will:

1)  Refine our linkage signals by genotyping additional microsatellites in the region of linkage.
2)  Use genome databases to identify all known expressed genes in each region of linkage.

3)  Genotype several previously-identified SNPs in each of the known genes in the region of
linkage in those individuals contributing alleles to our study population ("founders").

4)  Use measured genotype and/or QTN analyses to determine the extent of association of any
of these SNPs with our linked traits.

5)  Use information on function and expression obtained from the literature and from genetic
databases, along with the results of the measured genotype analyses, to select the most promising
candidate gene or genes from the linkage region.

6) Re-sequence the candidate gene(s) for SNP discovery in the set of individuals contributing
alleles to our study population (i.e., founders).

7)  Genotype the SNPs identified in step 6 in the portion of the data set in which the signal was
initially detected.

8)  Perform QTN analysis to identify the potentially functional polymorphisms.

9)  Perform linkage analysis conditional on the potentially functional SNPs, to determine
whether or not they are responsible for our linkage signal.

10) For those SNPs that explain the initial linkage result based on analysis of our partial data
set, genotype them in all SHFS participants if linkage is confirmed in the entire dataset, and
repeat the linkage analysis conditional on the SNPs.

11) Genotype the polymorphisms that are responsible for our linkage signals in the original
SHS cohort and use measured genotype and/or QTN analysis to determine whether they are
associated with quantitative traits.

This tiered approach will allow us to explore our linkage regions using multiple sources
of information to prioritize positional candidate genes, and then focus our re-sequencing and
QTN analyses on the most promising gene or genes. This general approach may be modified for
a specific gene region. For instance, if there is a very strong positional candidate gene in the
region, we might proceed directly to re-sequencing of that gene for SNP discovery. Throughout
our study, at every step, we will, if necessary, modify our strategy based on the results of our
molecular and quantitative analyses to give us the best chance of identifying functional
polymorphisms responsible for our QTL.

Our tiered strategy for choosing multiple QTLs to follow up for prioritizing candidate
genes to pursue for each QTL and for choosing the appropriate analysis based on the results from
a previous step gives us flexibility to investigate and focus resources on the most encouraging
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results. As we continue our phase III/IV linkage analyses, if our analysis involving one linkage
region gives no direction, we will refocus our efforts and resources and move on to another QTL
from our linkage results. We wish to emphasize that we will not abandon our proposed linkages
without strong justification. We anticipate that our strategy will optimize our chances of finding
functional polymorphisms that represent genetic risk factors for CVD-related phenotypes.

Refining the linkage region: In chromosomal regions where we have identified QTLs
using variance component analyses with our 10-cM map, we will increase the density of markers
to refine our linkage signal and reduce the genomic region containing candidate genes. We will
identify additional microsatellite (STR) markers from the Applied Biosystems Linkage Mapping
sets HDS, as well as several human genome databases. We will purchase primer pairs, with a
fluorescently labeled reverse primer, and amplify these STRs using standard conditions (Cole
and Hixson, 1998). Reaction products for each family member will be pooled according to size
and fluorescent dye and analyzed by capillary electrophoresis on an ABI 3100 Automated DNA
Analyzer (Applied Biosystems, Foster City, CA) using Genescan and Genotyper software.
These additional microsatellites will be subjected to data cleaning, and linkage analysis will be
repeated, as described above.

Prioritization of candidate genes in regions of linkage: To reduce the amount of
resources devoted to re-sequencing in the SHFS participants, we will use a combination of in
silico genetic database searches, literature searches, and measured genotype analyses to prioritize
candidate genes for re-sequencing based on several factors including genetic location, function,
expression, and potential association with the linked phenotype. This is the overall general
strategy of prioritization, but it will be tailored to address the specific circumstances and state of
knowledge regarding each QTL.

We will use results from genetic database (in silico) searches to identify known and
expressed genes in our regions of linkage. We will genotype known SNPs in these genes,
available as validated SNP genotyping assays from Applied Biosystems (Foster City, CA). We
will genotype all individuals contributing alleles that are segregating in families responsible for
our initial linkage findings. For instance, in our pilot (Phase III) families, approximately 400
individuals out of 900 meet the criteria of 1) having been genotyped, 2) having been phenotyped,
3) having offspring in the study, and 4) not having parents who were genotyped. Thus they
contribute the alleles segregating in the study population and are defined as founders. We
estimate that we will genotype approximately 250 SNPs per gene region in 400 SHFS
participants. For details of the molecular genetic techniques, see below.

DNA sequencing to identify polymorphisms in candidate genes: We will use the results
from our measured genotype analyses, combined with information obtained from our in silico
genetic database searches and literature searches, to prioritize candidate genes for high-
throughput re-sequence analysis for SNP discovery in our SHFS subjects. Our approach, based
on our experience with the chromosome 2 QTL in the San Antonio Family Heart Study, is to
thoroughly examine these positional candidate genes and identify, genotype and analyze all
polymorphisms in these genes.
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We will obtain our gene sequence information through several sources, including
published articles as well as human genome databases. For our sequencing strategy, we will first
re-sequence the coding regions and 1 kb of the proximal promoter, and then continue with the
noncoding regions by extending through the 5' flanking region with potential regulatory
sequences, and then introns. We estimate we will sequence approximately 10 kb of each
candidate gene, and will sequence at least two promising candidate genes in each of three QTLs.
For large genes, our efforts on noncoding regions will focus on those that show evolutionary
conservation revealed by inter-species genomic sequence comparisons (reviewed in Pennacchio
and Rubin, 2001) using global sequence alignment software tools such as VISTA (Mayor et al.,
2000), Exonerate Mouse (Ensembl), and Exofish (Genoscope). These conserved regions have a
reasonable likelihood of having gene regulatory properties. This strategy will become more
important if we are unable to identify functional polymorphisms in the coding regions, and we
must move away from the structural gene to find more distant regulatory regions, or on to other
candidates in the linkage region. For details on the molecular genetic techniques, see below.

Genotyping of novel SNPs in candidate genes: We will genotype all the new SNPs that
we identify from our re-sequencing efforts in the SHFS families that are responsible for the
initial linkage. We estimate we will identify approximately 25 SNPs per candidate, and type
them in at least 900 additional SHFS participants (400 will already have been genotyped during
SNP discovery, above). We assume that the majority of the polymorphisms we detect will be
single nucleotide polymorphisms (SNPs). Our method of choice for genotyping SNPs will be
the allelic discrimination assay (Holland et al., 1991) on an ABI Prism 7900HT Sequence
Detector (Applied Biosystems, Foster City, CA) (see Molecular Genetic Techniques, below).
Primers and probes for each SNP specific assay will be developed using the Primer Express
(Applied Biosystems) software, or purchased from Applied Biosystems using their custom
design service, and PCR reactions will use TagMan Universal PCR Master Mix PCR reagents.
For those few polymorphisms that we may detect that are not SNPs, we will use more
appropriate methods for detection. For instance, if they are STRs, we will use the methods
described above for microsatellite markers. In some instances, we might genotype individuals
using direct sequencing.

Estimation of linkage disequilibrium among SNPs: For our examination of intragenic
positional candidate gene SNPs, we will estimate all of the pairwise linkage disequilibria
parameters between all pairs of intragenic SNPs using a standard pedigree-based maximum
likelihood method that can handle any pattern of missing data using the program MENDEL
(Lange et al., 1988).

Quantitative Trait Nucleotide Analysis

Given complete sequence data for a gene harboring a functional site, we can identify
statistically which polymorphism(s) is/are most likely to be affecting our phenotype. Although
determination of the mechanism by which a genetic variant leads to phenotypic variation will
still require molecular investigation, it is possible to formulate a first-line statistical genetic
approach to limit the number of genetic variants to be examined in the molecular laboratory and
to prioritize them in terms of their likely importance in the population. This approach requires
enumeration of all polymorphisms within the positional candidate loci and will thus require re-
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sequencing of a substantial number of individuals to establish the polymorphic sites in the
population. Once the polymorphisms are found, they must be typed in a large number of
individuals for whom phenotypic information is available (e.g., the extended pedigree sample in
which we conducted our linkage analyses). Although large volumes of re-sequencing and SNP
typing are labor intensive, recent advances in technology have rendered them practical, and new
technologies may make this step even more efficient in the near future.

The QTN model: The QTN model that we have employed represents a simple extension
of the classical variance component model. If a candidate locus has numerous polymorphic
nucleotide sites, one of which is functional, then the variance associated with a marker in
disequilibrium with the functional site will generally be less than that due to the functional
polymorphism unless the genotypes at the two loci are completely correlated. We model the
phenotype as a linear combination of fixed effects and random variables. Estimation of the
various fixed effects and variance components associated with the random effects can be
performed using standard maximum likelihood methods.

Model selection using the Bayesian Information Criterion: Once the extensive
polymorphism within a positional candidate gene is assayed, Bayesian model averaging/model
selection will be employed to determine the functional polymorphisms. We first applied this
powerful methodological framework to the study of multiple QTLs in linkage analyses (Blangero
et al., 1999; Martin et al., 2001). Because there may be a large number of SNPs to evaluate in a
candidate gene, there can be many possible models of QTN action. If we consider only additive
QTN effects, there are 2™ possible models, where m is the number of QTNs considered. Our
approach is to evaluate all such models and utilize Bayesian methods to estimate the probability
that each SNP is functional. The Bayesian QTN (BQTN) method is designed to separate
potentially functional variants from neutral polymorphisms in linkage disequilibrium (LD) with
them. In this framework, functional variants are those that are responsible for a displacement in
the observed phenotype values. This method is predicated on the assumption that we have the
complete collection of variants in the positional candidate gene. Hence the extensive re-
sequencing of the candidate gene and surrounding conserved and known regulatory regions
described above. The BQTN model incorporates each variant one by one, evaluating the
likelihood of a model in which the trait mean varies by genotype at that variant. Then it evaluates
models with all possible combinations of two variants, all possible combinations of three
variants, and so on.

The phenotypic variation explained by a marker in linkage disequilibrium with a
functional site is a function of the variation due to the actual functional site and the strength of
LD between the marker and the functional site. Thus, the explanatory power, or effect size, of a
genuine functional polymorphism is always greater than or equal to that of variants that are
merely in LD with it. The effect sizes of the genuine functional variant and the neutral marker
are equal only if they are in complete LD, which also requires that they have identical allele
frequencies. Thus, barring complete LD, functional polymorphisms can be distinguished from
markers in LD with them by their greater explanatory power in the multivariant BQTN models.
In the rare case of complete LD, a SNP set can be treated as a single unit in the analyses. This
will allow us to test whether one or more of the variants in complete LD is functional, but the
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identification of which one will require either laboratory testing or replication in another
population with different LD structures between the markers. The Bayesian Information
Criterion (BIC) will be used to assess whether the QTN model explains sufficient variation in the
phenotype to justify the number of parameters used. BIC differences greater than 2 are
indicative of positive evidence of support for one model over another with posterior probabilities
of greater than 75% (Raftery, 1995; Blangero et al., 1999). Similarly, BIC differences of 6 units
represent strong support favoring a model with 95% posterior probabilities, and BIC differences
greater than 10 units indicate posterior probabilities of greater than 99% and thus represent very
strong support.

Bayesian model averaging in QTN analysis: The BIC also can be used to formulate a
simple model averaging approach to estimation that explicitly allows for model uncertainty
(Raftery, 1995). The main utility of this approach is that it provides an estimate of our faith that
a given SNP is itself functional. We have incorporated the Bayesian model averaging/model
selection procedures for QTN analysis into our program SOLAR.

Linkage analysis conditional upon marker polymorphisms: We will combine the QTN
analysis with our IBD-based variance component linkage analysis. This will allow us to assess
whether the putative functional polymorphisms found by the QTN method can account for a
given linkage signal. We employ marker polymorphisms as fixed (for markers with 3 or fewer
alleles) or random (for markers with 4 or more alleles) effects and then calculate the conditional
LOD score after removing the effects of the marker. We have employed this method to test
whether a putative functional polymorphism can adequately account for a prior linkage signal
(Soria et al., 2000). If the conditional LOD score is zero, then there is no residual linkage signal,
which is evidence that the marker may be the primary functional polymorphism.

Repeating linkage analysis conditional upon marker polymorphisms in the entire SHFS
data set: Linkage analysis will be repeated upon completion of the Phase IV genotyping and data
cleaning. Ifthe linkage persists in the larger sample, we will test whether the putative functional
polymorphisms we have detected using the QTN analysis explain the linkage. This will be done
by genotyping those SNPs (we estimate 5 per gene) in the Phase IV SHFS subjects (~2,700), and
repeating the linkage analysis conditional upon marker polymorphisms. If the putative
functional polymorphisms detected in the Phase III families do not explain the linkage in the
larger data set, we will continue with SNP discovery and additional QTN analysis.

Measured genotype analysis in the SHS cohort: One benefit of the SHS design is the
opportunity to assess the effects of putative functional polymorphisms in the large SHS cohort.
We will genotype these polymorphisms in the SHS cohort (~4000 individuals) and perform
measured genotype analysis to determine the potential association of the polymorphism with the
traits of interest. The results of these additional analyses in the cohort will not impact on the
results of the QTN and conditional linkage analysis in the SHFS, since rare functional
polymorphisms might not have a population-level effect. But for those polymorphisms that
might not be rare, or might have a large effect, utilizing the cohort will confirm their effect and
usefulness as markers of CVD risk in the SHS population as a whole.
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Power Considerations for Genetic Analysis

We have performed an extensive series of computer simulations to evaluate our power to
detect quantitative trait loci by genomic scanning in the Family Study. We assumed a sample
size of 1,200 family members for each center, with structures like those of the families recruited
in the pilot study. For a 10 cM map, a QTL will be
at most 5 cM from a polymorphic marker. Table 1 Table 1. Estimated QTL Heritability
indicates the QTL heritability for which we will have = Detectable at Recombination Fraction

80% power to detect the QTL for a range of LOD 0 = 0.05 with Power = 80%.

scores. A LOD of 1.175 corresponds to a p value of LOD score

0.01. It can be seen that even without typing >3 >2 >1.175
additional markers in regions of 1nteres‘F, we will be Arizona 024 021 016
able to obtain suggestive eV1dence‘for linkage (LOD 1 otas 024  0.18 0.14
> 2) for QTLs jthat accqunt fo.r as little as 18% to Oklahoma 023 018 0.15
21% of the residual variance in a CVD risk factor )

(after covariate effects have been taken into account) ~ Combined 0.11  0.09 0.05

in separate analyses of each center, and for as little

as 9% of the variance in situations in which it is

appropriate to analyze the combined data across centers. The power to detect linkage is nearly as
great for the variance component method, which does not require estimates of penetrance
parameters, as for penetrance-based linkage analysis in which the model is known.

Table 2. Power for Projected Sample Size of 1,200 at Each Center.

Power to obtain a LOD score Power to obtain a LOD score
h?, ELOD >3  >2 >1.175 h, ELOD >3  >2 >1.175
Arizona Oklahoma
0.05 0.7595 0.0324 0.1221 0.3242 0.05 0.7965 0.0358 0.1314 0.3406
0.10 1.7544 0.1909 0.4237 0.6971 0.10 1.7891 0.1986 0.4347 0.7069
0.15 2.6484 04112 0.6763 0.8782 0.15 3.3872 0.5920 0.8198 0.9477
0.20 4.6704 0.8214 0.9455 0.9896 0.20 5.1546 0.8760 0.9669 0.9946
0.25 6.3888 0.9561 0.9916 0.9990 0.25 7.2513 0.9804 0.9970 0.9997
0.30 9.1376 0.9972 0.9997 1.0000 0.30 10.0687 0.9990 0.9999 1.0000
Dakotas Combined
0.05 0.8950 0.0458 0.1575 0.3836 0.05 24510 0.3604 0.6273 0.8493
0.10 1.9475 0.2351 0.4840 0.7481 0.10 5.4910 0.9052 0.9769 0.9966
0.15 3.3470 0.5828 0.8136 0.9452 0.15 9.3826 0.9979 0.9998 1.0000
0.20 47829 0.8355 0.9514 0.9910 0.20 14.6079 1.0000 1.0000 1.0000
0.25 8.0876 0.9915 0.9989 0.9999 0.25 21.7276 1.0000 1.0000 1.0000
0.30 10.4270 0.9993 1.0000 1.0000 0.30 29.6334 1.0000 1.0000 1.0000

For any linkages detected in the genome screen, the next step is to saturate the region
with additional markers, thus reducing the maximum distance of markers to the trait locus, and
increasing the power to localize the gene. After a genomic screening using the 10 cM map,
additional markers will be genotyped in the region. Results in Table 2 indicate power to detect a
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QTL linked at recombination fraction 6 = 0 for a range of LOD scores, and with heritability
(hzq) ranging from 0.05 to 0.30. Also shown are expected LOD scores (ELODs) for specific
QTL heritabilities in each center and for the combined data set. For each of the three centers,
power is greater than 80% to detect a QTL that accounts for as little as 20 percent of the
variance, with a LOD greater than 3.0. In analyses across all three centers (which would be
appropriate if there is linkage homogeneity across centers), a QTL with heritability of 0.10 will
be detectable with a LOD greater than 3.0, with a power of 90%.

Note that these power calculations are for detection of a particular locus. Since we
expect these traits to be influenced by multiple loci, our power to detect at least one of them is
greater than our power to detect a particular locus. For example, while our power to obtain a
LOD of 3 for a QTL that accounts for 10% of the variance is only 19% in the Arizona sample, if
there are 5 such QTLs influencing the trait, our power to detect one or more of them would be (1
- (1-0.19)’) or 65%.

Power to detect a functional effect: We performed a large number of computer simulations
to assess the power to detect a functional effect of a given relative size in the population. Table 3
shows the results of this simulation. The allele frequency of a QTL was varied (with three

pQSSIble values, 0.5, 0.3, and 0.1) and the Table 3. Power to Detect a QTL of a Given
displacement between homozygous means Relative Effect. Corrected for multiple SNP

was altered to obtain a total QTL-specific testing per positional candidate gene.
heritability of 0.01, 0.02, 0.03, and 0.04. We QTL-specific heritability

analyzed the simulated data using our QTN

fixed-effect model. Our results indicate that Pa 001 0.0z 003 0.04
we have outstanding power (>88%) to 05 524 905 984 998
identify functional effects that account for as 03 484 927 978 998
little as 2% of the total phenotypic variation 0.1 449 881 964 998
in a trait.

Molecular Genetic Techniques
Our strategy applied to the use of the following techniques is described in detail in the
Statistical Functional Genomics section, above. Below are descriptions of each technique.

High-throughput SNP genotyping: We will use SNP genotypes in our measured
genotype analyses and QTN analyses described above. Our method of choice for genotyping
SNPs will be the allelic discrimination assay (Holland et al., 1991), which allows direct detection
of the PCR product by the release of a fluorescent reporter as a result of PCR using the 5'
nuclease. This technique is more robust, allows higher throughput, and requires less up-front
assay development than other SNP genotyping assays (Holloway et al., 1999). For known SNPs,
we will genotype our study subjects using the Applied Biosystems validated SNP genotyping
assays and the TagMan Universal PCR Master Mix PCR reagents on an ABI Prism 7900HT
Sequence Detector. For novel SNPs that we identify, we will develop primers and probes for
each SNP-specific assay using the Primer Express (Applied Biosystems) software, or we will use
Applied Biosystems custom design service. Two probes that hybridize to the target sequence
containing the SNP are used in the assay. Each probe consists of an oligonucleotide with a 5'-
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reporter dye and a 3'-quencher dye. When the probe is intact, the proximity of the reporter and
quencher dyes results in suppression of the reporter fluorescence. As the Taq polymerase
cleaves the probe with its 5' to 3' nuclease activity, the reporter dye is separated from the
quencher dye, resulting in increased fluorescence. This fluorescence is read and quantified on
the ABI Prism 7900HT Sequence Detector.

DNA sequencing to identify polymorphisms in candidate genes: Our general approach
and strategy applied to the selection of genes for re-sequencing is described above. For
sequencing reactions, we will design PCR primers to amplify approximately 1 kb overlapping
gene fragments, as well as internal sequencing primers for each fragment. PCR reactions will
use standard conditions. The PCR products will be treated with enzymes to inactivate the
unincorporated primers and deoxynucleotide triphosphates in the samples (Nickerson et al.,
1998). The amplified fragments will be used in cycle sequencing reactions using the ABI
PRISM BigDye Terminator Cycle Sequencing Ready Reaction Kit (Applied Biosystems, Foster
City, CA), according to the manufacturer's instructions. The sequencing reactions will be
precipitated with ethanol, re-suspended, and loaded into an ABI 3730XL DNA Analyzer
(Applied Biosystems). The ABI sequence software will be used for lane tracking and first pass
base calling, and the sequence data will be analyzed to identify polymorphisms using Sequencher
Version 4.1 (Genecodes, Ann Arbor, MI), or transferred to a UNIX workstation (Sun
Microsystems, Inc.) for analysis using the programs Phred, Phrap, PolyPhred, and Consed
(Nickerson et al., 1997; 1998). Both strands will be sequenced to help resolve polymorphisms in
heterozygous individuals.

Epidemiologic Analysis M ethods

The second type of statistical analyses is characterized by epidemiologic analyses for the
cohort and family study data (for Specific Aim #2 and the first part of Specific Aim #3). These
analyses will be performed at the SHS Coordinating Center or by investigators at MedStar and
Cornell, and are described below.

a. Power estimation and epidemiologic analysisfor Specific Aim #2 (Morbidity and
Mortality Surveillance)

In the following, we present our analysis plan and describe the adequacy of our sample
size by providing power estimates. We address these issues for each question listed in the
specific aim.

Question a. What risk factors are related to the incidence of CVD across different age strata?
What are the age- and gender-adjusted risk factor profiles for premature CVD deaths vs. non-
premature CVD deaths?

For the first question, we will use the data from those participants who were CVD-free at
the baseline exam to assess the association of CVD incidence with potential risk factors
measured at the baseline exam. The Cox proportional hazards model with stepwise selection
procedure will be used to identify risk factors that are significantly related to the time to a CVD
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event (first occurrence of a CVD event or censored at last follow-up or May 2009) within each
age stratum and over all age strata. Interactions between risk factors will also be assessed.

The average CVD mortality and morbidity (M&M) surveillance follow-up time of the
original SHS cohort from the baseline exam to May 2009 will be approximately 18 years. There
was a total of 4372 CVD-free participants at the baseline exam (1467 in AZ, 1452 in OK, 1453
in SD/ND), or an average of 1457 per center. Our power analyses for detecting associations of
the development of CVD/CHD with several major risk factors are based on the average 18 years
of follow-up and the average numbers of participants per center. We selected the following risk
factors for the power analysis: hypertension (HTN), LDL-C, diabetes (DM) and macro/micro
albuminuria, based on analyses of the currently available surveillance data. Furthermore, from
the mortality and morbidity surveillance data currently available, the overall CVD (CHD)
incidence was 2.18 (1.79) per 100 person-years. Gender-specific incidence rates of CVD (CHD)
were 1.85 (1.48) and 2.73 (2.32) per 100 person-years for women and men, respectively. Age-
specific incidence rates were 1.51 (1.28), 2.61 (2.11) and 3.61 (2.91) per 100 person-years,
respectively, for age groups 45-54, 54-64 and 65-74 years. There was an annual reduction of
participants under M&M surveillance of 1.69%, due predominantly to non-CVD deaths of
participants never having a CVD event, with a small number of participants lost to morbidity
surveillance (only 0.2% cumulative loss to mortality follow-up). All of these figures were used
in calculating statistical power.

Table 4. The smallest hazard ratio (SHR) of a risk factor for a disease that can be detected with
80% power at the 0.05 level of significance based on the average no. of participants per center,
and the hazard ratio (HR) observed in preliminary analyses of the currently available data.

Gender Age

Risk % Per Center Female Male 45-54 55-64 65-74

Disease factor (RF) with RF N=1457 N=874  N=583 N=730 N=479 N=248
HR SHR HR SHR HR SHR HR SHR HR SHR HR SHR
CVvD Hypertension 38 190 1.30 1.79 143 2.08 1.44 1.80 1.53 2.10 1.51 1.80 1.65
DM 45 197 129 241 142 1.67 1.43 2.39 1.52 1.67 1.50 1.99 1.63
LDL-C>130 mg/di 34 147 130 122144178 1.46 1.75 154 1.22 1.52 1.62 1.67
Micro/Macro Albuminuria 29 175 1.32 1.801.461.721.48 1.73 1.57 1.79 1.55 1.69 1.70
X 15 141 1.60 1.63 1.75 1.73 1.94
CHD Hypertension 38 188 1.33 1.79 148 2.04 1.48 1.71 1.58 2.12 1.57 1.94 1.72
DM 45 196 132 2.351.47 169 147 2.21 157 1.90 1.56 1.81 1.70
LDL-C>130 mg/dl 34 165 133 143149189 1.49 2.04 1.59 1.30 1.58 1.83 1.74
Micro/Macro Albuminuria 29 169 1.35 1.78 1.52 1.61 1.52 1.67 1.62 1.58 1.61 1.87 1.78
X 15 1.46 1.68 1.69 1.83 1.81 2.05

Table 4 gives the smallest hazard ratios (SHR) that can be detected with 80% power at

the 0.05 level of significance. Table 4 above also gives the observed hazard ratios (HR) for the
same risk factors according to the currently available data. The SHR with the estimated sample
sizes are in most cases smaller than the HR based on existing data. In addition, we calculated the
SHRs for risk factors with prevalence proportions of 10%, 15% or 20%. Even with a 10%
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prevalence, the SHR obtained were mostly less than 2.0 with only one slightly above 2.0 for
CVD in the 65-74 age group. Included in Table 4 as an example is a hypothetical risk factor (X),
which has a prevalence proportion of 15%. The detectable SHRs are all less than 2.0 except one
slightly above 2.0, in the 65-74 age group for CHD. Thus, our sample sizes are adequate to
study the center-specific associations of CVD/CHD with risk factors with a reasonable range of
prevalence proportions, as well as the gender- and age-specific associations within a center.

For the second question, we define premature CVD deaths as deaths before age 55 for
men and age 65 for women. These age cut-points were selected based on the SHS age-specific
CVD incidence rates provided above, the SHS community mortality data and age- and sex-
specific CHD prevalence and mortality data from NHLBI. All of these indicate that CVD
mortality and morbidity increase sharply after these ages. To address this question, we will
include participants who were < 65 years (women, 2205) or <55 years (men, 961) at the baseline
exam (total 3166) in the analysis of risk factors for premature CVD death. The follow-up time
will be from the baseline exam to May 31, 2009, or age 65 for women and 55 for men,
whichever comes first. Those participants who died of CVD during the follow-up period will be
uncensored observations, and those who died of a non-CVD cause or those who are still alive at
age 65 (women) or 55 (men) or alive at the end of May 2009 will be censored observations. We
will use the Cox proportional hazards model to identify significant risk factors, adjusting for age
and gender. For non-premature death risk factors, included in the risk factor analysis will be
participants who were > 65 (women) or > 55 (men) at the baseline exam plus those individuals
who were < 65 years (women) or <55 years (men) at the baseline exam and turned 65 (women)
or 55 (men) at the second or third exam. Including the latter two groups will increase our sample
size. The follow-up period will be from the baseline exam (first group), second exam (second
group) or third exam (third group) to the end of May 2009. Those participants who died of CVD
during the follow-up period will be uncensored observations and those who died of a non-CVD
cause or are still alive will be censored observations. Similarly, we will use the Cox proportional
hazards model, adjusting for age and gender. The stepwise selection method will be used in both
analyses to obtain the most significant risk factors. Risk factors identified in these two models
(both are age and gender adjusted) can then be compared.

The data from the 3166 participants at the SHS baseline exam will be used in analyses for
premature CVD death. Based on currently available data, the annual reduction rate was 1.69%,
and an estimate of the premature CVD death rate was 0.43 per 100 person-years and the
prevalence proportions of diabetes and hypertension were 45% and 35%, respectively. With
these figures, we can detect an HR for premature CVD death among diabetics as low as 1.58
compared to non-diabetics, and for hypertensives as low as 1.61 compared to normotensives,
with 80% power at the 0.05 level of significance. The observed HRs using currently available
surveillance data from the 3166 participants were 2.52 for diabetes and 1.8 for hypertension,
which were higher than those we will be able to detect in Phase V. For risk factor analysis of
non-premature deaths, we have 1383 participants who were >65 (women) or > 55 (men) at
baseline (possible follow-up time is 18 years), 501 participants who turned 65 or 55 at the second
exam (possible follow-up time is 14 years), and an additional 544 participants who turned 65 or
55 at the third exam (possible follow-up time is 10 years). Thus, we have a total of 2428

Strong Heart Study V. 07/01/2006; rev. 12/19/2006 1-42 Data Management



participants with an average follow-up time of 15.4 years. Based on currently available data, an
estimate of the non-premature CVD death rate was 1.55 per 100 person-years, and the prevalence
proportions were 47% for diabetes and 50% for hypertension. With the same power (80%) and
significance level (0.05), for non-premature CVD death, the smallest HRs we can detect are 1.27
for both diabetes and hypertension while the observed HRs were 2.34 for diabetes and 2.09 for
hypertension based on currently available surveillance data.

Question b. How are incidence rates for various manifestations of CVD (e.g., coronary, cerebral,
peripheral) influenced by age, gender and diabetes status?

To study the relationships between incidence rates for these various manifestations of
CVD, we will apply the Cox proportional hazards model to the time from the baseline exam to
the first occurrence of each individual type of CVD and potential risk factors such as age, gender
and diabetes status. The significance level obtained for the coefficient of each of these risk
factors and the HRs indicate if the specific risk factor has significant influence on the incidence
of the specific manifestation. In addition, the age-, gender- or diabetes status-specific incidence
rates for different types of CVD can be estimated separately by the respective fraction in which
the sum of the disease-free time in the specific age (or gender, or diabetes status) group is the
denominator and the number of disease cases in that specific group is the numerator. If we use
the CVD-free time (the time from the baseline exam to the first occurrence of any one of the
manifestations of CVD), the different manifestations of CVD can be treated as competing risks
during the follow-up period for the participants who were CVD-free at the baseline exam. The
competing risks model and stepwise selection method can be applied to the time to the first such
event computed from the baseline exam with risk factors such as age, gender and diabetes. The
coefficients and the HRs obtained for these risk factors will demonstrate their influence on the
incidence of these various manifestations of CVD. Other potential risk factors can be used to
adjust for possible confounding effects.

Based on the total 4372 CVD-free men and women at the baseline exam, incidence rates
of 1.76, 0.39, and 0.03 per 100 person-years for CHD, stroke, and the other CVD, respectively, a
45% diabetes prevalence and a 38% hypertension prevalence in the 4372 participants, the
smallest HR for developing CHD (stroke) that we can detect in Phase V is 1.17 (1.40) for
diabetes and 1.18 (1.41) for hypertension, which are smaller than the observed HRs based on
currently available data, i.e., 1.92 (2.05) for diabetes and 1.86 (2.49) for hypertension (these HRs
are slightly different from those give in Table 4 for CHD because the competing risks model is
used here). Thus, we have adequate power to estimate the associations of stroke/CHD/other
CVD incidence with the potential risk factors. The above power analysis is based on the
competing risks model, which is more conservative than that based on the analysis of each
individual manifestation. Therefore, our sample size will provide adequate power for the
association analyses of individual sub-types of CVD.

Question c. What are the relations between quantitative measures of systemic atherosclerosis,
cardiac hypertrophy and cardiovascular dysfunction (e.g., LV mass, carotid plaque, carotid wall
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thickness) and CVD incidence and mortality? Are these potential predictors related to other
established risk factors such as diabetes?

For the echocardiographic and carotid ultrasound variables measured at the second and
third exams, the average follow-up times to May 2009 are approximately 14 and 10 years,
respectively. The Cox proportional hazards model will be applied to the CVD-free time (from
the 2"Y/3™ exam to 5/2009) to study its association with potential echocardiographic and carotid
ultrasound variables and identify the significant variables with and without adjustment for other
risk factors. By including other established CVD risk factors, we can study their relationships
with the echocardiographic and carotid ultrasound variables. Because of the page limitations in
this application, we will use LV mass and presence of carotid plaque as examples of risk factors
and MI and stroke as examples of CVD outcomes to illustrate the adequacy of our sample size.

There were 2934 CVD-free participants who had measurements of LV mass in the
second exam, and 25% of them were classified as having “high-risk” L'V mass because of left
ventricular hypertrophy. Based on an average follow-up of 14 years, an annual reduction rate of
1.69%, and estimated incidence rates of 0.81 and 0.44 per 100 person-years for MI and stroke,
respectively, we can detect HRs as low as 1.41 for MI and 1.58 for stroke, for the high-risk LV
mass group vs. the other LV mass group, with 80% power at the 0.05 level of significance.
These estimated detectable HRs are smaller than those reported previously (2.0 for both MI and
stroke). Similarly, there were 2456 CVD-free participants who had carotid ultrasound
measurements at the 3rd exam. The prevalence of carotid plaque was 55%. With an average of
10 years of follow-up, we can detect HRs as low as 1.46 for MI and 1.66 for stroke in
participants with and without carotid plaques, with 80% power at a significance level of 0.05.
The observed HR associated with carotid plaques was 2.5 for both MI and stroke. Therefore, our
sample sizes are adequate to perform longitudinal analyses of the associations of MI or stroke
incidence with LV mass and carotid plaque.

Question d. What are the incidence rates and major risk factors for specific types of stroke
(atherothrombotic, cardioembolic, hemorrhagic, etc), and do they differ by gender or diabetes
status?

Eight subtypes of cerebral events (atherothrombotic infarction, cardioembolic infarction,
lacunar infarction, other unknown infarction, subarachnoid hemorrhage, intraparenchymal
hemorrhage, TTA, and unknown type of stroke) were included in the SHS surveillance. We will
determine incidence rates for each subtype by dividing the number of participants who
experienced a specific subtype of cerebral event by the total number of person-years of follow-up
for participants who had not experienced a cerebral event at the baseline exam. The person-years
will be computed from the baseline exam to the time of the cerebral event or last follow-up time.
However, in identifying major risk factors, we will not be able to study every subtype
individually because of the small number of incident cases for some sub-types. We will focus
our analyses on the risk factors related to thrombo-embolic (cardioembolic and
atherothrombotic) strokes.
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The Cox proportional model with competing risks (thrombo-embolic strokes vs. other
types of strokes) will be used to study the association of thrombo-embolic stroke incidence with
potential risk factors in men and women, separately and in individuals with and without diabetes.
Their risk factor profiles can then be compared.

Based on the current surveillance data, the incidence of thrombo-embolic strokes was
0.26 per 100 person-years. The prevalence proportions of diabetes and hypertension were,
respectively, 45% and 38% in the 4372 participants who were CVD-free at baseline. Using these
estimates and an average follow-up of 18 years, we will have 80% power at 0.05 significance
level to detect an HR (of developing thrombo-embolic strokes) as low as 1.5 for participants with
diabetes vs. those without, and an HR as low as 1.52 for participants with hypertension vs. those
without, using the competing risks model. These estimates of the SHRs that can be detected with
our sample size are less than the HRs (2.33 for diabetes and 2.29 for hypertension) obtained from
our preliminary analyses.

Question e. What factors are significantly related to long-term survival? Are there differences in
the factors that predict longevity between individuals with and without diabetes at baseline?

For the SHS population, which is known for high rates of the early death, we consider
surviving to 75 or more years of age “long-term” survival. To identify factors that are related to
“long-term” survival, we will use the data from participants in the 57-74 age group at the
baseline exam (those who were 45-56 years of age at baseline will not reach 75 after 18 years of
follow-up). We will apply the Cox proportional hazards model to the survival time of these
participants, and use the stepwise selection method to identify significant factors that are
associated with their “long-term” survival. The same method can be applied to groups of
individuals with or without diabetes in the same age group at the baseline exam. The risk
profiles so obtained can then be compared.

There were 1914 participants aged 57-74 at the baseline exam. These participants will be
followed up for an average of 18 years to May 2009. Based on the current surveillance data, the
incident rate of death before 75 was 2.74 per 100 person-years. With a sample size of 1914
participants, 51% prevalence of diabetes and 33% prevalence of micro/macro albuminuria in this
group, we have 80% power at the 0.05 level of significance to detect an HR for dying before 75
among diabetics as low as 1.19 compared to non-diabetics, and as low as 1.2 for individuals who
have micro/macro albuminuria compared to those without. These estimated SHRs are less than
the observed HRs, 1.36 for diabetes and 1.89 for micro/macro albuminuria, based on currently
available surveillance data.

Question f. What are the age-specific CVD incidence and mortality rates and all-cause mortality
rates including rates of premature CVD death in American Indians in the three SHS geographic
areas? Do these rates differ significantly among the three areas and if they do, what are the
explanations for the differences?

Strong Heart Study V. 07/01/2006; rev. 12/19/2006 1-45 Data Management



We will determine the age-specific CVD incidence and mortality rates and all-cause
mortality rates in the three geographical areas and center-specific risk factors using the same
methods as we used in the past. To compute the age-specific mortality rates, the sum of the
observation times in person-years of the participants in a specific age group at baseline (45-54,
55-64 and 65-74) will be the denominator and the number of deaths at those ages the numerator.
To calculate the age-specific CVD incidence rates, we will use all of the participants who were
CVD-free at the baseline examination. For each of these participants, we will compute the
CVD-free time, i.e., the time from the baseline examination to the date of CVD death, or the date
of first CVD event, or last follow-up, whichever comes first. The sum of the CVD-free-times
will be the denominator and the numerator will be the number of new CVD cases identified until
the last follow-up. The premature CVD death (before age 55 for men and 65 for women) rate
will be calculated using participants who were, at baseline exam, 45-64 years old for women and
45-54 years old for men. The Cox proportional hazards model will be applied to
survival/disease-free time to identify significant risk factors, including SHS center, for each age
group. If the center effect is significant in an age group, the proportional hazards model and the
stepwise selection method will be applied to center-specific data in that age group to obtain a risk
factor profile for each center. The resultant risk factor profile for each center can then be used to
explain differences in the center-specific incidence rates and to better understand the impact of
risk factor prevalence and interaction within a center on disease risk. The power analysis
provided for Question a. above is also applicable here. We have adequate power to answer this
question.

Question g. Have age-specific mortality rates and proportional mortality ratios for CVD and
other causes of mortality changed over the 20 years of the SHS follow-up (1989-2009)? Do
changes differ between individuals with diabetes and without diabetes? If they do, what are the
explanations for the differences?

First, the annual age-specific mortality rates (45-49, 50-54, 55-59, 60-64, 65-69, 70-74)
for CVD and other causes will be calculated starting from 1990. To calculate these rates, the
number of participants in the age group during that year will be the denominator and the number
of CVD (or other causes) deaths in that age group during that year will be the numerator. The
age-specific annual mortality rates of CVD and of other causes so obtained will be used to
calculate the proportional mortality ratios for CVD and other causes of mortality. The annual
mortality rates and proportional mortality ratios will be examined for possible variations and
trends. Similar rates and ratios will also be calculated separately for individuals with and
without diabetes and compared over the 20 years of the SHS. If meaningful differences are
found between the two groups in any age group, attention will be focused on that age group; the
proportional hazards model will be applied to the time to CVD death, and its relationship to
diabetes and other risk factors, including interaction terms of diabetes and other variables (e.g.,
systolic blood pressure), will be examined. The coefficient for diabetes will be used to test if the
difference between the two diabetes status groups is significant, and the coefficients for
interaction terms such as diabetes by SBP and non-diabetes by SBP will be used to test the
difference in the effect of SBP in the two diabetes status groups. The power analysis for
Question a above is also applicable here. We have adequate power to answer this question.
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Question h. What are the health-adjusted life expectancies (HALE) of the American Indians in
the three geographic areas? What is the impact of chronic health conditions such as CVD,
diabetes, obesity and renal disease on the HALE?

Health-adjusted life expectancies (HALE) will be calculated by combining the weighted
age-specific health related quality of life (HRQOL) and age-specific mortality. The weighted
age-specific HRQOL will be estimated from the MOS 36-item short-form health survey (SF-36)
we collected in the second examination. Mortality information will be obtained from the
mortality surveillance. One way to calculate HALE is to first use the life-table methods for
gender-age-specific mortality rates for the participants with and without the health condition
(e.g., obesity and diabetes) of interest. Second, by including the prevalence of the health
condition of interest with the life-table method, the modified Sullivan method can be used to
estimate the years of life lived free of the specific health condition. HALE can then be estimated
by the years of life lived, weighted with the gender-age specific HRQOL indices. We will
calculate the overall HALE and the center-specific HALE for various health conditions,
including CVD, diabetes, obesity and renal disease, and compare them with national and
respective state data and data from other ethnic groups.

b. Methodsfor analyses of data from there-examination of family members (Specific Aim
#3a)

One of the opportunities provided by the re-examination of family members (participants
in the Phase IV exam) is the assessment of changes from the Phase IV to Phase V exam in key
CVD risk factors that are the focus of the linkage analysis. Most of these key risk factors are
continuous and these include BMI, LDL-C, HDL-C, TG, SBP, fasting glucose, insulin and
fibrinogen. These risk factors and disease outcomes of interest measured from members of a
family are considered related observations. We will use the marginal model designed for related
observations to analyze the data. First, we will calculate the difference for each continuous risk
factor observed between the Phase IV and Phase V exams for each participant. To compare the
difference for a continuous risk factor (e.g., fasting glucose) among participants in different sub-
groups (e.g., different age, gender, center or diabetes status) or to study the association of the
difference with other risk factors, we will use the marginal model with the identity link function.
For example, to study the association of the difference in fasting glucose with other factors, we
will apply the marginal model with the identity link function and include the effects of age,
gender, household, center, diabetes status, time between Phase IV and Phase V, BMI,
albuminuria, etc. and interactions of these risk factors in the model. In this model we assume
that the observed differences in fasting glucose between Phases IV and V from members in the
same family are correlated according to an unstructured familial correlation structure.

c. Methodsfor analyses of longitudinal data from the SHS examinations
For data collected from the SHS cohort members in Phases I — III exams and even for

some participants in Phases IV and V, we will use marginal models, which take into
consideration the relatedness issue of the observations from a participant at different follow-up
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exams. These data include disease outcomes such as hypertension, diabetes, and clinical
conditions such as LVH and presence of carotid plaques, and potential risk factors that were
collected only at the exams (not included in the surveillance). The analyses will include
examination of the relationships of the cumulative incidence of a disease outcome to risk factors,
the changes of a risk factor observed at different exams, and the association of a risk factor with
other risk factors. For a categorical disease outcome, such as HTN or the presence of carotid
plaques, we will use the marginal model with the logit link function to study its association with
potential risk factors. To study the changes in a continuous risk factor, such as LV mass, at
different follow-up exams, or to examine the association of a continuous risk factor with other
risk factors, we will use the marginal model with the identity link function. We assume that the
disease outcome or risk factor measurements obtained from a participant at different follow-up
exams are related according to an unstructured correlation structure. Included in the model will
be exam effects and other covariates to examine how a risk factor, e.g., LV mass, changed over
repeated follow-up exams, after adjusting for other covariates. These studies will allow us to
address developmental issues related to changes in risk factors over time.

Strong Heart Study V. 07/01/2006; rev. 12/19/2006 1-48 Data Management



1.7 PUBLICATION POLICY

The SHS Steering Committee appointed the following members to form a Publications
and Presentations Committee (P&P Committee):

Dr. Elisa Lee (Chair)
Dr. Lyle Best

Dr. Richard Fabsitz
Dr. Barbara Howard
Dr. Jean MacCluer
Dr. Mary Roman

The P&P Committee shall review and approve/disapprove all paper and thesis proposals.
When the P&P Committee does not reach a consensus on a proposal, or when issues concerning
a proposal (or other publication matters) are particularly problematic, the matter will be referred
to the SHS Steering Committee (SC). The P&P Committee will present the issues and any of its
recommendations to the SC, which shall have final authority for approval or disapproval of the
paper or thesis proposal (or other publication matters).

The P&P Committee shall meet or discuss by telephone, monthly, or as needed, proposals
submitted for a paper or a thesis (and any other publication matters).

1.7.1 Submission of a Paper Proposal
L. Proposal

A formal paper proposal (see Appendix 8 below - this form can be downloaded — see
SHS website: http://strongheart.ouhsc.edu ) must be submitted to the Chair of the P&P
Committee (Elisa T. Lee, PhD at elisa-lee@ouhsc.edu) at least one week prior to the P&P
meeting. Upon review for completeness (including preliminary review of the analysis plan by a
statistician), the proposal will be added to the agenda of the next P&P Committee meeting for
action. The Chair is responsible for distributing copies of the proposal to the members of the
Committee.

A formal paper proposal must include the following as a minimum:

1. Title (To maintain a cohesive body of literature, each publication using SHS data should
include the phrase "Strong Heart Study" in its title and listed as a keyword whenever
possible. Titles not meeting this guideline must be justified at the time of manuscript
proposal submission.)

2. Primary author's name, contact information including fax and e-mail, and affiliation. Via
distribution of P&P Committee minutes, the P&P Committee will periodically report its
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decisions to the SHS Steering Committee (SC), and SC may nominate additional co-authors
for any papers that have been approved by the P&P Committee.

3. Suggested co-authors
4. Suggested key words

5. A detailed outline which includes:
a) Introduction (rationale)
b) Methods
c) General analysis plan

6. Analysis responsibility (authors or Coordinating Center, CC)

7. References (the timeliness and originality of a proposal should be supported by the supplied
references).

8. When submitting a proposal, authors are encouraged to send a copy of any journal articles
that would support their choices for methods of statistical analysis. This will simplify the
review process on the part of the statistician performing the preliminary review of the
proposal.

9. Prior to submission, all proposals must be approved by an SHS P.I. For manuscripts written
by investigators outside of SHS, the SHS PI co-author or the SHS PI who is closely affiliated
with any of the authors must advise the P&P Committee during the review of the manuscript
proposal whether the penultimate manuscript should be sent to the P&P Committee for
review prior to submission to a journal. Additionally, if no SHS PI is a co-author and if the

analysis was not performed by the CC, the final manuscript must be sent to CC for statistical
review.

II. Review of Paper Proposal by the P&P Committee
The P&P Committee shall review all formal proposals and make the following decisions:

1. Approval (or approval with recommendation), deferral, or disapproval (with reasons).

2. Upon approval, the paper is given an SHS Paper Approval Number.

3. Inthe event a proposal does not receive full approval (approved with recommendations or
disapproved), the P&P Committee will supply the author with a complete explanation and
recommendations for re-submission, when applicable.

4. The decision of the P&P Committee will be forwarded to the submitting author.
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5. Along with an approval memo from the Chair, the author of each approved manuscript
proposal will receive an Agreement for Data Distribution/Paper/Thesis Proposal form (an
SHS author/investigator agreement must be signed by the author obtaining SHS data for a
paper), Request for Data form, a Request for Data Analysis form, and a Data Analysis
Monitoring System form (Data Request/Analysis forms are to be used by the author as
needed). For maintaining better tracking, each form will be marked with the assigned SHS
Paper Approval Number (see forms in Appendix 8 below). The author needs to complete,
sign, and return the forms to the P&P Committee. CC (or the appropriate SHS PI) then
provides required data to the authors. All primary authors must sign an agreement form
before CC or the appropriate PI will provide the data.

6. The P&P Committee recommends that authors requesting data from the CC understand that a
clear and concise rationale for data extraction is imperative. Representatives of the CC are
well capable of streamlining the extraction of the database and analysis processes when
supplied with this rationale.

7. If data analysis from the Coordinating Center (CC) is requested, the CC will assign a
statistician to work with the primary author after the proposal is approved and all the required
forms are returned to P&P Committee by the author. The paper may then be given a priority
score if analyses are to be done by the CC. For those authors who choose to analyze their
own data, CC representatives will be available for consultation.

8. For manuscripts written by investigators outside of SHS, the SHS PI co-author or the SHS PI
who is closely aftiliated with any of the authors must advise the P&P Committee during the
review of the manuscript proposal whether the manuscript should be sent to the P&P
Committee for review prior to submission to a journal. The Chair will send the paper to 2 or
more reviewers, and the comments of the reviewers will be communicated to the submitting
author. Additionally, if no SHS PI is a co-author and if the analysis was not performed by
the CC, the final manuscript must be sent to CC for statistical review.

9. Prior to submission to a journal, the paper must be submitted by the author to NHLBI for
review and to the IHS Area IRBs and the tribes for review and approval (see details in
section IV below). Please notethat asan integral part of the manuscript approval
process, the IHS IRBsin the three centersrequirethat all SHS manuscripts must
contain thefollowing disclaimer (verbatim): “The opinionsexpressed in thispaper are
those of the author (s) and do not necessarily reflect the views of the Indian Health
Service” A cover letter must be attached, requesting review and approval. The paper may
not be submitted to a journal until the authors have received the NIH review (normally within
one month of submission to NIH). The primary author is responsible for making sure that all
Tribal/THS approvals have been obtained prior to publication by contacting the responsible
individual at each of the three field centers (see section IV below).

10. Minutes from the P&P Committee are circulated to the Steering Committee.
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I1I. Analysis

If CC is responsible for the analysis, CC will assign a statistician to work with the author
upon receiving the completed and signed "Request for Data Analysis Form" from the author.
The statistician is the CC representative to the writing group. Whenever the workload for CC is
heavy, CC will work with the investigators in analyzing the data according to the priority scores
assigned by the P&P Committee.

Guidelines for authors to use in dealing with CC are:

1. Communicate with the CC representative on the writing group and discuss the objectives of
the paper, appropriate statistical methods to be used, format of presentation (tables and
figures), etc.

2. Determine a timetable with the CC representative. Be sure that analysis requests are made
clearly and in writing (using the "Request for Data Analysis" form) and in a way that will
allow sufficient time to complete the analyses.

3. If CC falls behind, the investigator should inform the P&P Committee; if there is a problem,
deadlines can be changed.

4. For manuscripts written by investigators outside of SHS, if no SHS PI is a co-author and if
the analysis was not performed by the CC, the final manuscript must be sent to CC for
statistical review.

IV.  Summary of Paper Publication Process

1. An author submits a paper proposal in standard format (see form in Appendix 8 below) to the
P&P Committee Chair. (Note: the phrase "Strong Heart Study" should be included in the
title and listed as a keyword whenever possible).

2. The P&P Chair notifies the author of the committee decision.

3. Prior to submission, all proposals must be approved by an SHS P.I. For manuscripts written
by investigators outside of SHS, the SHS PI co-author or the SHS PI who is closely affiliated
with any of the authors must advise the P&P Committee during the review of the manuscript
proposal whether the manuscript should be sent to the P&P Committee for review prior to
submission to a journal. The Chair will send the paper to 2 or more reviewers, and the
comments of the reviewers will be communicated to the submitting author.
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4. For manuscripts written by investigators outside of SHS, if no SHS PI is a co-author and if
the analysis was not performed by the CC, the final manuscript must be sent to CC for

statistical review.

5. Prior to submission to a journal, the paper must be submitted by the author to NHLBI for
review (to be returned to the author within 1 month of submission) and to the IHS Area IRBs

and the tribes with a lay summary and an attached cover letter requesting review and
approval. These approvals are obtained through the following procedures:

a. The primary author will first send the paper to the co-authors for their input. When the
primary author feelsthe paper isready for NIH review and IHS I nstitutional

Review Board (IRB) and Tribal approval, he/she will send a copy of the manuscript

(including a Tribal/lay summary) simultaneously to the following with the clear

designation that the paper is being sent for such approval:

1) Dakota Center:

2) Oklahoma Center:

3) Arizona Center:

Strong Heart Study V. 07/01/2006

LaVonne Looking Elk

Strong Heart Study - Dakota Center
P.O. Box 9010

Rapid City, SD 57709

Phone: (605) 355-2377

Fax: (605) 355-2502

email: LaVonne.LookingElk@ihs.gov

Lee Keesee

Univ of Oklahoma Health Sciences Center
CHB 112

P.O. Box 26901

Oklahoma City, OK 73190

Phone: (405) 271-3090

Fax: (405) 271-4390

email: Lee-Keesee@ouhsc.edu

Nanette Taho

Aztec Building - Ste 250

1616 E Indian School

Phoenix, AZ 85016

Phone: (602) 277-0488

Fax: (602) 277-5979

email: Nanette. W.Taho@MedStar.net
with cc to: Marie Russell, MD
Director, MedStar Phoenix Field Center
email: Marie.Russell@MedStar.net
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4) NHLBI: NHLBI has an electronic means for submission of manuscripts for
NHLBI review, and authors are instructed to use this system for NHLBI REVIEW.
Comments will be returned to the email address provided by the author in the
submission process. All manuscripts need to be submitted to the following email
address for NHLBI Review: ebpdocs@nhlbi.nih.gov

NOTE: Pleasecc Dr. Richard Fabsitz, Project Officer-Strong Heart Study,
(FabsitzR @nhlbi.nih.gov) when emailing your manuscript to the above NHLBI email
address.

The three individuals listed in 1-3 above are responsible for sending the manuscript for
approval by Indian Health Service IRBs and the Tribes.

b. Theauthor must include a Tribal/lay summary for all manuscripts, since such
summaries are essential for obtaining Tribal and IHS IRB approval. The Tribal/lay
summary should be no longer than one page of easily understandable text. One or two
graphics illustrating major points could be included. Such summaries are critical to
ensure tribal understanding of research results, and, hopefully, maintain tribal support for
SHS research. Theintended journal should be mentioned for all papersin the cover
letter/memo.

c. The paper may not be submitted to a journal until the authors have received NIH review
(see #4 above). Authors must check with the Oklahoma, Arizona, and Dakota Centers
(see contact info in #1-3 above) to ensure that IHS IRB and Tribal approvals have been
obtained; this should be done at the time when the author receives reviewers’ comments
from the journal and is in the process of making final revisions. The primary author is
responsible for making sure that all approvals have been obtained prior to publication.

d. The manuscript must include the following disclaimer (verbatim) (usually in the
Acknowledgments or in a footer on the first page): “The opinions expressed in this
paper arethose of the author (s) and do not necessarily reflect the views of the
Indian Health Service.”

The intention of this multi-step procedure is to ensure that all principal investigators are
aware of the status of publications and also to ensure that appropriate review by NIH and
approval by IHS and the Tribes occur prior to publication.

6. After the article is published, the primary author must send at least one reprint of the
published article to the NHLBI Project Officer:

Richard Fabsitz, PhD

Project Officer-Strong Heart Study
Two Rockledge Center-Rm 8164
6701 Rockledge Dr. MSC
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10.

1.

Bethesda, MD 20892-7938

Phone: (301) 435-0458

Fax: (301) 480-1667 or 480-1455
email: FabsitzR@nhlbi.nih.gov

and to each of the three persons designated in the field centers (as listed above in #1-3), who
will then distribute the published articles to Tribes and IHS IRBs for their centers. The
primary author should also send reprints of the published article to all co-authors.

NOTE: Papers that are likely to result in press coverage or substantial press/media interest
require notice in advance to the NHLBI (contact Dr. Fabsitz) so that the staff and public
information office can be prepared.

The P&P Chair will maintain a list of published and in press SHS papers (posted on the SHS
website: http://strongheart.ouhsc.edu )and papers in various stages of preparation. In order
to help update the status of papers in the SHS publication list, authors are required to notify
the P&P committee by sending the cover letter each time when submitting their papers to the
NIH/IRBs and to a journal. Also, authors are required to notify the P&P when papers are
accepted by a journal for publication and when published. If using electronic transmission to
submit papers, authors need to copy Dr. Momotaz Begum (momotaz-begum@ouhsc.edu).

To track the progress of approved paper proposals, the P&P Committee distributes a status

survey of the approved papers by emailing a Paper Tracking Status Form every six months.
The authors must fill out the respective space regarding the progress/current status of their

paper(s) and return the form to the committee.

If the P&P Committee determines that progress on a manuscript is taking an unduly long
time, the Chair will communicate with the author, asking for a plan of action for completing
the paper or for the author(s) to release the topic for authorship by someone else.

In rare cases, the P&P Committee may need to make a recommendation to the Steering
Committee regarding reassignment of a paper topic.

NOTE: It must be recognized that any step of this approval process may entail requested
revisions and re-submissions by the authors.

V.

1.

Approval of Abstracts (Please note that authors must submit a Lay Summary along with
the abstract, as required by the IHS IRB of the Dakota Center)

It is assumed that all SHS abstracts will have at least one SHS PI as a co-author. The PI co-
author is responsible for ensuring that the abstract abides by SHS standards and guidelines.
If none of the PIs is a co-author, the abstract must be approved by the PI who works most
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closely with the authors. The title of the abstract should include the phrase "Strong Heart
Study" whenever possible.

Abstracts must be submitted for NHLBI review. NHLBI has an electronic means for
submission of abstracts and manuscripts for NHLBI review, and, PRIOR TO submission of
SHS abstracts to a conference, all authors MUST submit their materials using this NHLBI
REVIEW system. Comments will be returned to the email address provided by the author in
the submission process. All abstracts need to be submitted to the following email address for
NHLBI review: ebpdocs@nhlbi.nih.gov

Abstracts must also be sent to the Dakota Center for approval by their IRB. (The Oklahoma
and Arizona Centers do not have this requirement.) In addition to the abstract, please include
a brief LAY SUMMARY of the work to be presented. Please specify that the abstract is
being forwarded for Dakota Center IRB approval, include information about the meeting or
other venue intended for the presentation, and send the abstract to:

LaVonne Looking Elk

Strong Heart Study - Dakota Center
P.O. Box 9010

Rapid City, SD 57709

Phone: (605) 355-2377

Fax: (605) 355-2502

email: LaVonne.LookingElk@ihs.gov

4. Prior to presenting the paper, the presenting author should verify (if notice has not been

VL

1.

received) that the NHLBI review and Dakota Center IRB approval have been received.

Summary of Thesis/Dissertation Approval Process

A college student who wishes to use SHS data for a thesis or dissertation must submit a
thesis proposal to the P&P Committee Chair. (See Thesis Proposal Form below in Appendix
8 below - also, the form can be downloaded — see SHS website:
http://strongheart.ouhsc.edu )

The Thesis/Dissertation Proposal must include the Prospectus for the Doctoral
Thesis/Dissertation or an Outline for a Masters/Bachelor Thesis. If a prospectus is not
required by the doctoral degree program, the student needs to submit a detailed outline.

A thesis/dissertation proposal (see Appendix 8 below) must include: Title of
Thesis/Dissertation, Name of Degree Candidate, Type of Degree, Candidate Affiliation
including the contact information (full address, telephone, fax and email) and name of the
Primary Mentor, including the same type of contact information.
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4. Upon approval, the thesis/dissertation is given an SHS Thesis/Dissertation Number, and the
P&P Chair notifies the student of the committee decision. The student is provided with the
Agreement for Data Distribution/Paper/Thesis/Dissertation Proposal form, Request for Data
form, and a Data Analysis Monitoring System form to complete, sign, and return to the P&P
Committee (see forms in Appendix 8 below). CC (or the appropriate SHS PI) then provides
required data to the student.

5. As part of the agreement, the student agrees to write at least one paper based on the approved
thesis/dissertation proposal. At the time the student is ready to develop a paper for
publication, the student must submit a separate paper proposal to the P&P Chair and follow
all of the P&P paper approval procedures described above.

VII.  Forms for Paper and Thesis/Dissertation Proposals

Appendix 8 below contains the desired formats for paper and thesis/dissertation proposals
submitted to the P&P Committee. Also, the forms can be downloaded from the Internet — see
SHS website: http://strongheart.ouhsc.edu . Additionally, upon receiving requests from the SHS
authors, these forms will be transmitted electronically by email. For the electronic forms, email
or word processing software may be easily implemented for form completion and submission.
"Cut and Paste" or other electronic means may be used to download the proper form, to fill it in
(electronically expanding the space as much as needed for each section), and to submit the form
to the P&P Chair by email, or more traditional means if desired. An electronic file containing
the SHS Publication Policy will also be included with the proposal form to make the prospective
authors aware of the rules and procedures of the SHS P&P Committee.

The SHS P&P paper, thesis/dissertation, and ancillary study proposal forms (see
Appendix 8 of this Volume) are:

1. Strong Heart Study Paper Proposal

2. Sample of paper proposal approval Memo

3. Strong Heart Study Thesis/Dissertation Proposal Form

4. Sample of thesis/dissertation proposal approval Memo

5. Agreement for Data Distribution/Paper/Thesis/Dissertation Proposal
6. Strong Heart Study Request For Data

7. Strong Heart Study Request For Data Analysis

8. Strong Heart Study Data Analysis Monitoring System
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9. Strong Heart Study Ancillary Study Proposal Form
10. Strong Heart Study Data and/or Materials Distribution Agreement Form

11. Strong Heart Study Annual Update on Ancillary Study
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1.8. ANCILLARY STUDIESPOLICY revised: 06/15/2006
(SHS home page: http://strongheart.ouhsc.edu/ )

1.8.1 General Palicy

To enhance the value of the Strong Heart Study (SHS) and to ensure the continued
interest of the investigators, the Steering Committee (SC) welcomes proposals from individual
investigators to carry out ancillary studies and to promote the advancement of science.
Nevertheless, to protect the integrity of SHS and the privacy of its participants, such ancillary
studies, before their inception, must be reviewed and approved by the SC and by the NHLBI
through its SHS Observational Study Monitoring Board (OSMB). In general, ancillary studies
require outside (non-SHS) funding.

1.8.2 Definition of Ancillary Study

The SHS Steering Committee has defined an ancillary study as a project that imposes
additional burdens on the SHS participants, or is outside of the goals of SHS, or has commercial
aspects (patents, profit, etc). Ancillary studies require tribal and IRB approvals and separate
consent forms. An SHS substudy is one that is consistent with the goals of SHS as stated in the
consent form, involves no additional participant burden, and has no commercial aspects. For
some SHS centers, the investigators submit protocol modification paperwork to their IRBs
regarding substudies. The tribes are informed of substudies through the SHS newsletter,
community meetings, or similar means.

An ancillary study is one based on information from SHS participants in an investigation
that is not described in the SHS protocol and involves data collection or data analyses that are
not included as part of the routine SHS dataset or data analyses. The core Strong Heart Study
includes the use of blood, DNA, and urine stored for additional studies not described within the
original protocol, but within the scope of the participant consents and approved by the SC; these
are considered to be SHS substudies, not ancillary studies. In general, ancillary studies require
external (non-SHS) funding. Funding must cover any costs incurred by the SHS lab(s) (Penn
Medical Laboratory (PML) and/or the Southwest Foundation for Biomedical Research (SWF),
e.g., cost reimbursement for sample handling & shipping), the Cornell Ultrasound/EKG Reading
Center (RC) (e.g., any customized selection or reading of clinical material), and by the
Coordinating Center (CC) (e.g., for tasks such as sample selection, preparing and documenting
analysis files, participating in statistical analysis, and integrating the new ancillary data back into
the combined SHS database). No funds for this purpose are available within the Study.

1.8.3 Requirementsfor Approval of an Ancillary Study

An ancillary study must receive SHS/OSMB approval (see 1.8.05 below) before a grant
application to support it is submitted. Approval will be based on finding that the ancillary study
will have scientific merit but will not do any of the following:

a. Interfere with the completion of the main objective of SHS.
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b. Adversely affect participant cooperation.

C.

d.
e.

Create a serious diversion of study resources (personnel, equipment or study
samples), either locally or centrally.

Jeopardize the public image of SHS and/or the Study relationship with the tribes.
Use SHS grant resources without reimbursement.

1.8.4 Preparation of Request for Approval of an Ancillary Study

For approval of an ancillary study, a written request on the SHS Ancillary Study Proposal
Form (see Appendix 8 below) must be submitted to the Steering Committee (via the SC Chair,
Barbara V. Howard, PhD). The Ancillary Study Proposal Form collects the following
information:

a. Identifiers:
Title of proposal
Initiating investigators (with PI contact information) and collaborators
Planned starting date
Funding plans and estimated cost

b. Design and methods:
Brief background and rationale
Study questions or hypotheses
Methods, data to be collected
Proposed statistical analyses
List of all analytes to be measured using SHS biological samples (for novel analytes,
document that the (within person plus laboratory variability)/(total variability) is
acceptably low)
Analyte assay methods to be used
Burden on SHS participants
Burden on SHS CC, PML, SWF, RC, and Field Center Staffs - summary of tasks
involved for each of the SHS centers and how each would be reimbursed (e.g., by
subcontracts, with amounts approved by the participating SHS centers)
Impact on the main Study and potential utility of the new data for collaboration with
other investigators

c. Data or specimen requirements:
Data needed from SHS datasets
Specimens needed from SHS repositories, specifying SHS Phase # (I, 11, etc), type, and
amount
Address whether previously thawed specimens are adequate

d. Handling of SHS data and specimens:
Disposition of stored samples from main Study and those processed by ancillary study
Disposition of ancillary study data at the conclusion of the ancillary study
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1.85 Review of Ancillary Study Proposals

The Steering Committee, often in consultation with the SHS Sample Committee, will
review and will approve, reject or request modification of ancillary study proposals in a timely
manner (generally 8 weeks plus the time needed for OSMB review (in case of participant
burden) and/or IRB review (e.g. for use of stored samples)). Ancillary studies using stored
biological samples must be recommended for approval by the SHS Sample Committee.
Exceptions to the need for OSMB approval may be granted by the SHS SC Chair in case of
studies with no participant risk or burden.

At least one SHS investigator must be included as a co-investigator in each proposal.
This investigator, collaborating with the ancillary study PI, will facilitate preparation of the
ancillary study proposal, its submission to the SHS SC, and subsequent communications between
the collaborating studies. Other SHS investigators may request to become collaborators on a
proposal. The key criteria for approval of proposals are scientific merit and impact on SHS. In
addition, the plan for reimbursing SHS components for all ancillary study-related costs must be
adequate.

Formal IRB approval will be required, if such studies require further interaction with
SHS participants (e.g., interviews or additional procedures). The principal investigator (PI) of
the ancillary study, working with the three SHS field centers, is responsible for obtaining
approval from the Indian communities, the grantee institution IRBs, and the three area ITHS IRBs.

Proposals related to cardiovascular and pulmonary diseases and their risk factors, which
include measurements (even of stored samples) that are not specifically described in the original
SHS protocol must obtain approval from some SHS IRBs. If the SHS Steering Committee feels
that the ancillary study will result in a major change in the protocol, the PI will be required to
seek IRB approval prior to conducting the study. Any ancillary study that is not related to
cardiovascular or pulmonary diseases or their risk factors will require IRB and tribal approval.

1.8.6 Amendmentsof Ancillary Study Proposals

Amendments to ancillary study proposals (e.g., adding analytes to be measured) require
approval via submission of a revised proposal with a note describing the changes. It should be
noted that such amendments may require further review and approval by the SHS IRBs.

1.8.7 Yearly ProgressReport for Ancillary Study

Following approval of an ancillary study, a yearly progress report must be submitted to
the Coordinating Center PI (Elisa T. Lee, PhD). CC will include these annual progress reports in
its annual report to the OSMB regarding overall progress of SHS. The annual ancillary study
progress report should follow the format contained in the Strong Heart Study Annual Update on
Ancillary Study form (see Appendix 8 below).

1.8.8 Analysisand Publication of Results of Ancillary Studies
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The goals of this policy are to provide participant protection (ensure use of data does not
exceed informed consent), coordination of efforts to avoid duplication of work, and to minimize
barriers to publication of Ancillary Studies.

The PI or other representative of the ancillary study, and if necessary the SHS SC, will
consult with the CC during data analysis to ensure that all study data used in analysis of ancillary
results are consistent with data in the main SHS database. Manuscript proposals must be
approved in advance by the SHS Publications and Presentations Committee (P&P). This
procedure is necessary to establish authorship and prevent overlap in the publication effort.
Approval of manuscript proposals is sought by submitting the proposal using standard SHS
format (see SHS Paper Proposal form in Appendix 8 below) to the P&P. The ancillary study PI
will be required to sign an Ancillary Study Proposal Form (see form in Appendix 8 below). This
agreement stipulates that the ancillary study investigators agree to submit paper proposals for
approval by the SHS P&P and to submit draft manuscripts for review by the NHLBI and
approval by the IHS IRBs and the tribes (see section 1.7 above). Additionally, abstracts for
presentations at meetings require review by the NHLBI and approval by the Dakota Center IHS
IRB (see section 1.7 above). The investigator who assumes lead responsibility for the ancillary
study shall generally be listed as an author. Whenever possible, the phrase "Strong Heart Study"
should be included in the manuscript title and listed as a key word. Manuscripts will also contain
an acknowledgment section listing individual SHS investigators and staff as deemed appropriate.
Upon publication, reprints must be distributed as specified above in section 1.7.

1.8.9 Feedback of Results of Ancillary Studiesto Participants

Results of ancillary studies shall be reported to participants and/or their physicians if such
reporting is medically useful and approved by the relevant IRBs and SHS. Once approved, such
reporting should follow standard SHS protocol for notification of participants. Overall results of
ancillary studies shall be reported to participating tribes via lay language articles in the SHS
Newsletter and/or by oral presentations of results at tribal meetings.

1.8.10 Handling of SHS Data and Specimens

At the time of distributing SHS specimens and/or data, the SHS Collaborating
Investigator, with help from SHS CC and Lab (PML and/or SWF), makes explicit arrangements
with the ancillary study PI for:

1. security of these study materials

2. completion of the SHS Ancillary Study Proposal Form and the SHS Data and/or

Materials Distribution Agreement Form (See Appendix 8 below)
3. documentation of IRB approval
4. final disposition of study materials at the conclusion of the ancillary study

The safety and confidentiality of the SHS data at the collaborating institution are the
responsibility of the ancillary study PI, as is the appropriate disposition of data and remainders of
SHS samples after the ancillary study has been completed. Leftover DNA and any other types of
laboratory specimens must be returned to PML or SWF. Files of SHS data must be returned or
deleted, as established and agreed at the outset of the collaboration. An archival copy of the
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newly collected data and/or laboratory results must be sent in a secure manner to the SHS CC
one year after the conclusion of the data cleaning and closure or one year after acceptance of the
primary publication, whichever comes first. This should allow sufficient time for publication of
the main (ancillary) study hypothesis. This transfer is the responsibility of the SHS
representative(s) collaborating with the ancillary study. The data from the ancillary study will be
included in the SHS dataset for distribution according to procedures currently under negotiation
with the involved tribes, the IHS, and the NHLBI.

The SHS Steering Committee monitors the development of the ancillary studies, receipt
of funding, initiation dates, and progress. A written progress report on ancillary studies is to be
made annually to the SHS CC, who will include the summary in the annual report to the SHS
OSMB (NHLBI). This annual report should include a list of data collected and/or analytes
measured. For the convenience of the collaborators, a shell document for these reports (SHS
Annual Update on Ancillary Study form) is provided in Appendix 8 below.

The ancillary study PI will send the completed SHS Data and/or Materials Distribution
Agreement Form to the SHS Coordinating Center PI (Dr. Lee) (see contact info immediately
below). The CC will review the agreement, sign the agreement on behalf of SHS, and forward
the agreement to the SHS NHLBI Program Officer (Richard Fabsitz, PhD). A file copy with all
required signatures will be retained by CC, and a copy will be returned to the Ancillary Study
Principal Investigator.

Elisa T. Lee, PhD, SHS PI and CC Director
SHS Ancillary Study Correspondence

Center for American Indian Health Research
College of Public Health

University of Oklahoma Health Sciences Center
PO Box 26901 - Room CHB-112

Oklahoma City, OK 73190

Express Svc:

Center for American Indian Health Research
College of Public Health

801 NE 13th St, Room CHB-100

Oklahoma City, OK 73104

Phone: 405-271-3090
Fax: 405-271-4390
Email: Elisa-Lee@ouhsc.edu

1.8.11 Ancillary Studies Using DNA or Other Stored Samples

SHS represents a unique public resource to be used by the American Indian communities
in conjunction with clinical, public health, and scientific entities to better understand the etiology
and epidemiology of cardiovascular and pulmonary diseases and their risk factors, and clinical
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sequelaec. The SHS investigators are committed to managing the stored biologic material for the
good of this endeavor in the manner agreed to and expected by the participating tribes and Study
participants. This resource includes blood, DNA, and other biological samples obtained from the
SHS participants and stored at PML or SWF for future studies of scientific merit related to
cardiovascular and pulmonary diseases and their risk factors that are proposed by SHS or
collaborating investigators.

With respect to use of DNA, proposals will need to be as specific as possible, describing
the genetic hypothesis of interest, the specific genes or chromosomal sequence to be analyzed,
the laboratory method, the primary dependent variable (if applicable), endpoint or risk factor of
interest, preferred sampling design, and sources of funding. Strong Heart Study DNA samples
are maintained by PML and the SWF. PML maintains DNA samples from the original cohort
collected in Phases I through III. SWF maintains DNA samples on participants in the Strong
Heart Family Study (SHFS) collected in phases III, IV, and V. For studies requiring genotyping
of polymorphisms, STRONG preference will be given to those investigators who agree to have
PML (through Children’s Hospital and Dr. Joseph Devaney) and/or SWF perform the
genotyping (as opposed to studies requesting DNA for genotyping at the collaborating
institution). For genotyping polymorphisms at collaborating institutions, if the identity of the
variant is known a priori, it should also be included in the proposal. If the identify of the variant
is not known a priori, such information should be transmitted to the SHS Steering Committee for
approval prior to genotyping, and certainly before data analysis and publication. The CC
maintains a database of single nucleotide polymorphisms (SNPs) typed (or being typed) on SHS
cohort participants, and SWF maintains the same for SHFS participants. Interested investigators
must contact Dr. Lyle Best, Chair of the SHS Sample Committee or Dr. Shelley Cole of SWF to
inquire about particular SNPs:

Lyle Best, M.D.

Principal Investigator, Strong Heart Study-Dakota Center
Chair, SHS Sample Committee

PO Box 9010

Rapid City, SD 57709

Express Service, change last two lines to:
3200 Canyon Lake Drive

Rapid City, SD 57702

Office: (605) 355-2401

FAX: (605) 355-2502

E-mail: sbest@utma.com

Shelley A. Cole, Ph.D.

SHS Co-Investigator

Director, Genetics Core Laboratory

Southwest Foundation for Biomedical Research
P.O. Box 760549

San Antonio, TX 78245-0549
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Express Service, change last two lines to:
7620 NW Loop 410

San Antonio, TX 78227-5301

Office: (210) 258-9688

FAX: (210) 670-3344

E-mail: scole@darwin.sfbr.org

In general, all costs attributed to this ancillary study are the responsibility of the
originating investigator. The proposal will be reviewed by the SHS Sample Committee to assess
scientific merit and possible overlap with existing activities. The Sample Committee will
recommend approval or disapproval to the SC. In the event that a study is disapproved, the
investigator will be notified of the reason for the decision.

When a study is approved, the SHS CC has the responsibility of generating a list of SHS
participant IDs to be included, which is consistent with the approved design and objectives of the
ancillary study. In general, it is better for ancillary studies to take advantage of case-control,
case-cohort, and other contrasts that have already been generated and investigated for other
analyses or hypotheses. In addition, preference will be given to proposals focusing on
polymorphisms with documented functional significance. Due to the limited resources of PML
and SWF that can be devoted to servicing requests of collaborating studies, it is STRONGLY
suggested that investigators request genotyping by PML (though Children’s Hospital) and/or
SWF as opposed to requesting DNA samples for genotyping at the collaborating institution. In
this way, the work can be carried out quickly and efficiently without wasting DNA and time
spent on the aliquoting, shipping, genotyping, and monitoring the return of sample remainders to
SWF, and logging and re-storage of DNA. The resulting genotype data will be provided to the
investigator by PML and/or SWF, and the other SHS data needed to address the approved
hypotheses will be provided by CC. There should be no loss of the originating investigator’s
proprietary (if any) or publication rights. In the rare instances when SC approves genotyping by
a collaborating lab, PML or SWF will aliquot DNA into 96-well plates. The amount of DNA to
be supplied will be determined by the SHS Sample Committee. In general, no more than 50 ng
will be provided for typing six to ten polymorphisms.

All costs of the approved ancillary DNA study are the responsibility of the initiating
investigators. SWF and PML (through Children’s Hospital) will work with the investigators to
supply accurate information about charges for genotyping and other aspects of needed support,
and such charges will closely reflect best estimates for actual costs to be incurred. Any sub-
contractual arrangements will need to be made in coordination with NHLBI staff, the involved
SHS Centers, and the participating collaborating institution(s). Resulting data from the ancillary
study must be made available in a timely manner to the SHS CC, as specified above. In this way
the value of SHS resources will continue to grow as the foundation database enlarges in size and
scope, and analyses can be verified when necessary.
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APPENDIX 1

THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

PRINCIPAL AND CO-INVESTIGATORS

Arizona Center and Core Laboratory

Barbara Howard, Ph.D.

Principal Investigator

MedStar Research Institute

6495 New Hampshire Ave., Ste. 201
Hyattsville, MD 20783

Office: (301) 560-7302

FAX: (301) 560-7307

Pager & Cell: (301) 602-0125

Phoenix Office: (602) 277-0488

E-mail: Barbara.V.Howard@medstar.net

Jason G. Umans, M.D., Ph.D.
Director, Penn Medical Laboratory
MedStar Research Institute

108 Irving Street, NW, Annex 2
Washington, DC 20010-2933

Office: (202) 877-7352

FAX: (202) 877-7342

E-mail: Jason.G.Umans@MedStar.net

William James Howard, M.D.
Adjudicator, Mortality Review

Vice President for Academic Affairs
Washington Hospital Center

110 Irving Street, NW, Rm. 6A-126
Washington, DC 20010

Office: (202) 877-5285

FAX: (202) 877-8024

E-mail: Wm.James.Howard@medstar.net

Helaine Resnick, Ph.D.

Co-Investigator

Director, Department of Epidemiology
MedStar Research Institute

6495 New Hampshire Ave., Ste. 201
Hyattsville, MD 20783

Office: (301) 560-7615

FAX: (301) 853-7321

E-mail: Helaine.E.Resnick@medstar.net
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Marie Russell, M.D.

Coordinator, Field Studies

The Aztec Building — Strong Heart Study
1616 E. Indian School, Ste. 250

Phoenix, AZ 85016

Office: (602) 277-0488

FAX: (602)277-5979

Cell:  (602) 363-7554

E-mail: Marie.Russell@Medstar.net

Dakotas Center

Lyle Best, M.D.

Principal Investigator

Strong Heart Study-Dakota Center

PO Box 9010

Rapid City, SD 57709

Express Service, change last two lines to:
3200 Canyon Lake Drive

Rapid City, SD 57702

Office: (605) 355-2401

FAX: (605)355-2502

Home Address/Info:

R.R. 1, Box 88

Rolette, ND 58366

(For Express Service add: Missouri Breaks
Industries Research Inc., 1 Airport Rd. to
address)

Home: (701) 246-3884

FAX: (701) 246-3698 (notify by phone before
sending fax)

E-mail: sbest@utma.com

Jeffrey A. Henderson, M.D., M.P.H.
Co-Investigator

President and CEO

Black Hills Center for American Indian Health
701 St. Joseph Street, Suite 204

Rapid City, SD 57701
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Office: (605) 348-6100
FAX: (605) 348-6990
E-mail: jhenderson@bhcaih.org

Thomas K. Welty, M.D., M.P.H.
Co-Investigator

Strong Heart Study-Dakota Center
5990 East Jeremy Lane

Flagstaff, AZ 86004

Home: (928) 526-0955

Cell:  (208) 989-0340

FAX: (928) 526-9059

E-mail: twelty@earthlink.net

Ellie Zephier, R.D., M.P.H.
Principal Investigator

Strong Heart Dietary Study

Acting Diabetes Consultant

Area Diabetes & Dietetics Program
Aberdeen Area Indian Health Service
Federal Building, Rm. 309

115 4" Avenue, SE

Aberdeen, SD 57401

Office: (605) 226-7238

FAX: (605)226-7733

E-mail: ellie.zephier@ihs.gov

Oklahoma Center and Coordinating Center

Elisa T. Lee, Ph.D.

Principal Investigator

Center for American Indian Health Research
University of Oklahoma Health Sciences Center
P. O. Box 26901, Rm. CHB100

Oklahoma City, OK 73190

Express Service, change last two lines to:
801 NE 13" St., Rm. CHB100

Oklahoma City, OK 73104

Office: (405) 271-3090

FAX: (405)271-4390

E-mail: elisa-lee@ouhsc.edu

Taugeer Ali, M.D., Ph.D.
Strong Heart Study

USPHS Indian Hospital
1515 NE Lawrie Tatum Rd.
Lawton, OK 73507

Strong Heart Study V 07/28/2006

I-Appendix 1-2

Office: (580) 353-0350 x322

FAX: (580)351-9107 (notify by e-mail when
sending fax)

Cell:  (580) 678-0676 (let ring 6 or 7 times;
leave message on voice mail)

E-mail: taugeer-ali@ouhsc.edu

Linda D. Cowan, Ph.D.

Department of Biostatistics and Epidemiology
University of Oklahoma Health Sciences Center
P. O. Box 26901, Rm. CHB301

Oklahoma City, OK 73190

Express Service, change last two lines to:

801 NE 13" St., Rm. CHB301

Oklahoma City, OK 73104

Office: (405) 271-2229 x48066

FAX: (405)271-2068

E-mail: linda-cowan@ouhsc.edu

Jeunliang Yeh, Ph.D.

Center for American Indian Health Research
University of Oklahoma Health Sciences Center
P. O. Box 26901, Rm. CHB100

Oklahoma City, OK 73190

Express Service, change last two lines to:
801 NE 13" St., Rm. CHB100

Oklahoma City, OK 73104

Office: (405) 271-3090 x46716

FAX: (405)271-4390

E-mail: jeunliang-yeh@ouhsc.edu

ECG and Ultrasound Reading Center

Richard B. Devereux, M.D.

Principal Investigator

Director, Laboratory of Echocardiography
Weill Medical College of Cornell University
New York — Presbyterian Hospital

525 East 68th Street, Rm. K415 (Box 222)
New York, NY 10021

Office: (212) 746-4655

FAX: (212) 746-8561

E-mail: rbdevere@med.cornell.edu or
Home: cdevereux@mem.po.com

Mary J. Roman, M.D.
Co-Investigator
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Office: (212) 746-4685
FAX: (212) 746-8561
E-mail: mroman@med.cornell.edu

Peter Okin, M.D.

ECG

Office: (212) 746-4688

E-mail: pokin@med.cornell.edu

Giovanni de Simone, M.D., F A.C.C., F.A.HA.
Associate Professor of Medicine

Director, Echocardiography Laboratory
Department of Clinical and Experimental
Medicine

Federico II University Hospital — School of
Medicine

Via S. Pansini 5

80131 Napoli — Italy

Office: +39(081)746-2013

Fax: +39(081)546-6152

E-mail: echocard@unina.it

Alternate e-mail: simogi@unina.it

SHS Family Study Center

Jean W. MacCluer, Ph.D.

Principal Investigator

Department of Genetics

Southwest Foundation for Biomedical Research
P.O. Box 760549

San Antonio, TX 78245-0549

Express Service, change last two lines to:
7620 NW Loop 410

San Antonio, TX 78227-5301

Office: (210) 258-9490

FAX: (210) 670-3317

E-mail: jean@darwin.sfbr.org

Laura Almasy, Ph.D.

Co-Investigator

Department of Genetics

Southwest Foundation for Biomedical Research
P.O. Box 760549

San Antonio, TX 78245-0549

Express Service, change last two lines to:

7620 NW Loop 410

San Antonio, TX 78227-5301
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Office: (210) 258-9690
FAX: (210)258-9444
E-mail: almasy@darwin.sfbr.org

Shelley A. Cole, Ph.D.

Co-Investigator

Director, Genetics Core Laboratory
Southwest Foundation for Biomedical Research
P.O. Box 760549

San Antonio, TX 78245-0549

Express Service, change last two lines to:
7620 NW Loop 410

San Antonio, TX 78227-5301

Office: (210) 258-9688

FAX: (210)670-3344

E-mail: scole@darwin.sfbr.org

Harald H.H. Goéring, Ph.D.
Co-Investigator

Department of Genetics

Southwest Foundation for Biomedical Research
P.O. Box 760549

San Antonio, TX 78245-0549

Express Service, change last two lines to:
7620 NW Loop 410

San Antonio, TX 78227-5301

Office: (210) 258-9764

FAX: (210)258-9444

E-mail: hgoring@darwin.sfbr.org

Xing-Li Wang, Ph.D.

Co-Investigator

Department of Genetics

Southwest Foundation for Biomedical Research
P.O. Box 760549

San Antonio, TX 78245-0549

Express Service, change last two lines to:
7620 NW Loop 410

San Antonio, TX 78227-5301

Office: (210) 258-9846

FAX: (210) 670-3317

E-mail: xwang@darwin.sfbr.org

NHLBI Program Office

Richard R. Fabsitz, Ph.D.
Project Manager
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NHLBI Bethesda, MD 20817

Two Rockledge Center Office: (301) 435-0421
6701 Rockledge Dr., MSC FAX: (301)480-1864
Bethesda, MD 20892-7938 E-mail: savagep@gwgate.nhlbi.nih.gov
Express Service, change last two lines to:
6701 Rockledge Drive, Rm. 8164 Paul Sorlie, Ph.D.
Bethesda, MD 20817-8178 Acting Director
Office: (301) 435-0458 Epidemiology and Biometry Program
FAX: (301)480-1667 or 480-1455 NIH/NHLBI/DECA
E-mail: rrf@nih.gov Two Rockledge Center
6701 Rockledge Dr., MSC 7934
Peter Savage, M.D. Bethesda, MD 20892-7938
Director, DECA Express Service, change last two lines to:
NIH/NHLBI/DECA 6701 Rockledge Drive, Bldg. RKL2, Rm. 8176
Two Rockledge Center Bethesda, MD 20817
6701 Rockledge Dr., MSC Office: (301) 435-0456
Bethesda, MD 20892-7938 FAX: (301)480-1667
Express Service, change last two lines to: E-mail: sorliep@nhlbi.nih.gov

6701 Rockledge Drive, Rm. 8104
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ORGANIZATIONAL STRUCTURE
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Barbara V. Howard, Ph.D., Principal Investigator — Arizona Center

Lyle Best, M.D., Principal Investigator — Dakota Center

Linda D. Cowan, Ph.D., Co-Investigator — Oklahoma Center

Richard B. Devereux, M.D., Principal Investigator — ECG and
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Richard R. Fabsitz, Ph.D., Project Manager — NIH/NHLBI/DECA

Jeffrey Henderson, M.D., Co-Investigator — Dakota Center

Elisa T. Lee, Ph.D., Principal Investigator — Oklahoma Center

Jean W. MacCluer, Ph.D., Principal Investigator — Genetics Center

Helaine Resnick, Ph.D., Co-Investigator — Arizona Center

Everett R. Rhoades, M.D., Co-Investigator — Oklahoma Center

Marie Russell, M.D., Director — Phoenix Field Center

Jason G. Umans, M.D., Ph.D., Co-Investigator — Director, Core Lab

Thomas K. Welty, M.D., Co—Investigator — Dakota Center

Jeunliang Yeh, Ph.D., Co-Investigator — Coordinating Center

Ellie Zephier, RD, MPH, Co-Investigator — Dietary Study Center
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Data Committee

Linda D. Cowan, Ph.D.

Richard B. Devereux, M.D. — Chair
Richard R. Fabsitz, Ph.D.

Barbara V. Howard, Ph.D.

Elisa T. Lee, Ph.D.

Helaine E. Resnick, Ph.D. — Co-Chair
Jeunliang Yeh, Ph.D.

Ying Zhang, M.D., Ph.D.

Ethics Committee

Sonja Antone

Lyle Best, M.D.
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Bert Lewis
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Everett R. Rhoades, M.D. — Chair

Genetics Committee

Lyle Best, M.D.
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Everett R. Rhoades, M.D.
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SUBCOMMITTEES

Morbidity Review Committee

Reviewers
Jonathan Bella, M.D.
Lyle Best, M.D.
Richard B. Devereux, M.D. — Chair
Richard Rodeheffer, M.D.
Marie Russell, M.D.

Stroke Morbidity
Jorge Kizer, M.D.

Mortality Review Committee

First Review
Maurice Sievers, M.D.

Second Review
James M. Galloway, M.D.
Jeffrey A. Henderson, M.D., M.P.H.
Dorothy A. Rhoades, M.D., M.P.H.
Everett R. Rhoades, M.D.
Thomas K. Welty, M.D., M.P.H.

Adjudicator
Wm. James Howard, M.D.

Stroke Mortality
Jorge Kizer, M.D.

Coordinating Center
Linda D. Cowan, Ph.D.
Amir Butt, M.D.
Jeunliang Yeh, Ph.D.
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Nutrition Committee

Sigal Eilat-Adar, Ph.D., R.D.

Barbara V. Howard, Ph.D.

Catherine Loria, Ph.D.

Claudia Mattil, M.S.,R.D., C.C.R.C-Chair
Helaine Resnick, Ph.D.

Susan Xu, Ph.D.

Ellie Zephier, M.P.H., R.D.
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Jan Beals, Ph.D.

Lyle Best, M.D.

Gary Leonardson, Ph.D.

Marcia O’Leary, R.N.

Linda Poolaw

Everett R. Rhoades, M.D.

Thomas K. Welty, M.D., M.P.H. — Chair
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Lyle Best, M.D.
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Strong Heart Study V. 07/01/2006

I- Appendix 4-2

Quality Control Committee
Taugeer Ali, M.D., Ph.D.
Richard R. Fabsitz, Ph.D.
Callen Hull, R.N.

Marcia O’Leary, R.N.

Jason G. Umans, M.D., Ph.D.
Jeunliang Yeh, Ph.D. — Chair
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Andrew Narva, M.D.
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OTHER KEY PERSONNEL

Arizona

Field Center

The Aztec Building — Strong Heart Study
1616 E. Indian School, Ste. 250

Phoenix, AZ 85016

Phone: (602) 277-0488

FAX: (602)277-5979

Callen Hull, R.N.
Research Nurse
E-mail: Callen.P.Hull@Medstar.net

Bert Lewis

Personnel Manager

Cell: (602) 363-9405

E-mail: Allen.B.Lewis@MedStar.net

Mary E. Rybka, RHIT
Outcomes Coordinator-Arizona
E-mail: Mary.E.Rybka@MedStar.net

Maurice Sievers, M.D.
Consultant, Mortality Surveillance

Nanette Taho
SHS Phlebotomist
E-mail: Nanette.W.Taho@MedStar.net

Sharon Taho
Sr. Administrative Assistant
E-mail: Sharon.E.Taho@MedStar.net

Damon Davis, R.N.
SHS Field Nurse/SANDS Coordinator
E-mail: Damon.W .Davis@medstar.net

Tanya Molina
Clinical Research Assistant/SHS Phlebotomist
E-mail: Tanya.R.Molina@medstar.net

Bernadette Cooper

SHS Field Recruiter/Clerk
E-mail: Bernadette.M.Cooper@medstar.net
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Kristina Thomas
Data Entry Clerk
E-mail: Kristina.K. Thomas@medstar.net

Rosinna Briones
Sonographer
E-mail: Rosinna.Briones@MedStar.net

Christina Chiago, L.P.N., Coordinator
NIH-NIDDK

Hu Hu Kam Hospital

Sacaton, AZ 85247

Office: (602) 528-1225

Laboratory Center

Penn Medical Laboratory
MedStar Research Institute

108 Irving Street NW, Annex 2
Washington, DC 20010-2933
FAX: (202) 877-7342

Jianhui Zhu

Technical Director

Office: (202) 877-5630

FAX: (202) 877-7342

E-mail: Jianhui.Zhu@medstar.net

Sophia Rushton-Reid, M.T. (ASCP)

Research Study Coordinator/Clinical Research
Associate, PML

Office: (202) 877-8379

FAX: (202) 877-7342

E-mail: Sophia.Rushton-Reid@medstar.net

MedStar Resear ch I ngtitute
MedStar Research Institute

6495 New Hampshire Ave., Ste. 201
Hyattsville, MD 20783

Main Phone: (301) 560-7395

FAX: (301) 560-7307

Angela Silverman, M.S.N., CANP
Administrative Director
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Office: (301) 560-7304
E-mail: Angela.Silverman@medstar.net

Sabrina Smith

AVP, Office of Contracts and Grants
Management

Office: (301) 560-7383

FAX: (301) 560-7388

E-mail: Sabrina.L.Smith@medstar.net

Michele Clements, B.A.

Executive Assistant

Office: (301) 560-7303

FAX: (301) 560-7307

E-mail: Michele.L.Clements@medstar.net

Dakotas Center

Strong Heart Study

Missouri Breaks Industries Research, Inc.
HCR 64, Box 52

Timber Lake, SD 57656

(Address good for Express Service)
Office: (605) 964-3418 or 964-3419
FAX: (605)964-3415

Timber Lake Area
Marcia O’Leary, R.N.
Coordinator

E-mail: mol@mbiri.com

Marie Gross, R.N.
Morbidity/Mortality Coordinator
Office: (605) 865-3526

FAX: (605) 865-3615

E-mail: mgross@mbiri.com

Jason “Jay” Kunf
Data Manager
E-mail: jdkunf@mbiri.com

Sue Sherwood
Administrative Officer
E-mail: ssherwood@mbiri.com

Eagle Butte Area
Eagle Butte Clinic

239 Elm Street

Eagle Butte, SD 57625
Office: (605) 964-1260
FAX: (605)964-1263
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Wendy Lawrence, R.N.
Supervisor
E-mail: wlawrence@mbiri.com

Lillian Brown
Senior Recruiter

Kendra Enright
Research Assistant

Melissa Kunf, R.N.
Ultrasound Technician
E-mail: makunf@mbiri.com

Millie Afraid of Hawk, R.N.
Research Assistant
E-mail: mafraidothawk@mbiri.com

Kyle Clinic

Dakota SHS

Lakota Fund Building, Suite 105
P.O. Box 515

Kyle, SD 57752

Office: (605) 455-2955

FAX: (605)455-2568

Laurie Bickel, R.N.

QA/QC

Supervisor, Pine Ridge Clinic
E-mail: Ibickel@mbiri.com

Lois Bettelyoun
Recruiter/Interviewer
E-mail: Ibettelyoun@mbiri.com

Mary Merrival
Recruiter

Earline “Arie” Shiroma
Research Assistant
E-mail: ashiroma@mbiri.com

Rapid City Area

Strong Heart Study — Dakota Center

PO Box 9010

Rapid City, SD 57709-9010

Express Service, change last two lines to:
3200 Canyon Lake Drive

Rapid City, SD 57702

FAX: (605) 355-2502
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LaVonne J. Looking Elk

Executive Assistant

Office: (605) 355-2377

E-mail: LaVonne.LookingElk@ihs.gov

Sheila Romero

Research Assistant

Phone: (605) 355-2346

E-mail: Sheila.Romero@ihs.gov

Oklahoma Center (OC) and Coordinating
Center (CC)

Oklahoma City Area:

Center for American Indian Health Research
University of Oklahoma Health Sciences Center
P.O. Box 26901, Rm. CHB100

Oklahoma City, OK 73190

Express Service, change last two lines to:

801 N.E. 13" Street, Rm. CHB100

Oklahoma City, OK 73104

FAX: (405) 271-4390

Momotaz Begum, M.P.H., M.B.B.S.
P&P Coordinator

Office: (405) 271-3090 x46734
E-mail: momotaz-begum@ouhsc.edu

Jill Black

Sr. Administrative Manager
Office: (405) 271-3090 x46726
E-mail: jill-black@ouhsc.edu

Amir Butt, M.D.

SHS Morbidity & Mortality Coordinator
Office: (405) 271-3090 x46778

E-mail: amir-butt@ouhsc.edu

Debra Gates

Data Manager

Office: (405) 271-3090 x46724
E-mail: debra-gates@ouhsc.edu

Lee Keesee

Administrative Secretary
Office: (405) 271-3090 x46712
E-mail: lee-keesee@ouhsc.edu
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Karen Kimbley

Data Abstractor

Office: (405) 271-3090 x46732
E-mail: karen-kimbley@ouhsc.edu

Carl F. Schaefer, Ph.D.
Office: (405) 271-3090 x46725
E-mail: carl-schaefer@ouhsc.edu

Martha Stoddart, M.S.

Quality Control Analyst

Office: (405) 271-3090 x46721
E-mail: martha-stoddart@ouhsc.edu

Mushfiq Tarafder

Graduate Research Assistant

Office: (405) 271-3090 x46887
E-mail: mushfiqur-tarafder@ouhsc.edu

Wenyu Wang, Ph.D.

Senior Statistician

Office: (405) 271-3090 x46723
E-mail: wenyu-wang@ouhsc.edu

Yiming Wang, M.S.

Webmaster

Office: (405) 271-3090 x46728
E-mail: yiming-wang@ouhsc.edu

Susan Xu, Ph.D.

Statistician

Office: (405) 271-3090 x46722
E-mail: susan-xu@ouhsc.edu

Fawn Yeh, Ph.D.
Epidemiologist

Office: (405) 271-3090 x46733
E-mail: fawn-yeh@ouhsc.edu

Ying Zhang, Ph.D.

Statistician

Office: (405) 271-3090 x46731
E-mail: ying-zhang4@ouhsc.edu

Anadarko Area:

Strong Heart Study

Anadarko Indian Health Clinic
Box 828, 115 NE Old Town Dr.
Anadarko, OK 73005

FAX: (405) 247-6653
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Stephanie Gomez, L.P.N.

Medical Assistant

Office: (405) 247-9053

E-mail: stephanie-gomez@ouhsc.edu

Linda Poolaw

Tribal Liaison

Office: (405) 247-2458 x249
E-mail: linda-poolaw@ouhsc.edu

Donna Smith

Tribal Liaison

Office: (405) 247-9053

E-mail: donna-l-smith@ouhsc.edu

Lawton Area:

Strong Heart Study

USPHS Indian Hospital
1515 NE Lawrie Tatum Rd.
Lawton, OK 73507

Office: (580) 353-0350 x350
FAX: (580) 531-9107

Kathe Samuelson, R.N.
Supervisor
E-mail: kathe.samuelson@ouhsc.edu

Verna Cable
Tribal Liaison
E-mail: verna-cable@ouhsc.edu

Tristian Ferguson
Medical Assistant
E-mail: tristian-ferguson@ouhsc.edu

Carmen Klinekole
Medical Assistant
E-mail: carmen-klinekole@ouhsc.edu

Shelby Santos
Office Clerk
E-mail: shelby-santos@ouhsc.edu

SHS Nosologist

Karl E. Wise

Nosologist

4705 Glen Coe St., Royal Highlands
Leesburg, FL 34748-2327

Office: (352) 728-2172
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ECG and Ultrasound Reading Center
Weill Medical College of Cornell University
New York - Presbyterian Hospital

525 East 68" Street, Rm. K415 (Box 222)
New York, NY 10021

FAX: (212) 746-8561 or 746-8451

Virginia Burns, B.A.

Secretary

Office: (212) 746-4655 or 746-4650
E-mail: vmburns@med.cornell.edu

Dawn Fishman
Office: (212) 746-2198 or 746-4654
E-mail: dfishman@med.cornell.edu

Jennifer Liu, M.D.
Office: (212) 746-2437
E-mail: jeliu@med.cornell.edu

Technician Reader

Mary Paranicas, B.S.
Office: (212) 746-4654 or 746-4655
E-mail: mfparan@med.cornell.edu

Lily S. Yee, B.S.
Office: (212) 746-4655 or 746-4650

Family Study Center

Department of Genetics

Southwest Foundation for Biomedical Research
P.O. Box 760549

San Antonio, TX 78245-0549

Express Service, change last two lines to:

7620 NW Loop 410

San Antonio, TX 78227-5301

SFBR Main Phone: (210) 258-9400

Teresa Cantu

Office: (210) 258-9651

FAX: (210)670-3337

E-mail: tcantu@darwin.sfbr.org

Vanessa Fehlinger

Office: (210) 258-9562

FAX: (210)258-9883

E-mail: vfehling@darwin.sfbr.org
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Sandra Laston, R.N., Ph.D.
Office: (210) 258-9536

FAX: (210)670-3317

E-mail: slaston@darwin.sfbr.org

Charlotte Wenger

Office: (210) 258-9691

FAX: (210)670-3317

E-mail: cwenger@darwin.sfbr.org

Kari North, Ph.D.

Assistant Professor

Department of Epidemiology

University of North Carolina Chapel Hill
Bank of America Center

137 E. Franklin St., Suite 306

CB#8050

Chapel Hill, NC 27514-3628

Office: (919) 966-2148
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FAX: (919) 966-9800
E-mail: kari_north@unc.edu

Dietary Study

Strong Heart Dietary Study
Aberdeen Area Indian Health Service
Federal Building, Rm. 309

115 4™ Ave., S.E.

Aberdeen, SD 57401

Alice Seversen

Data Entry

Office: (605) 226-7491

FAX: (605)226-7733

E-mail: alice.severson@ihs.gov
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Jan Beals, Ph.D.
Co-Director of Research

Division of American Indian & Alaska Native

Programs
Box A011-13, UNP
4455 E. 12" Avenue
Denver, CO 80220
Office: (303) 315-9229
FAX: (303)315-9579
E-mail: jan.beals@uchsc.edu

Jonathan Bella, M.D.

Bronx Lebanon Hospital

Division of Cardiology, 12" Floor
1650 Grand Concourse

Bronx, NY 10457

Office: (718) 518-5222

FAX: (718) 518-5585

E-mail: jonnbella@earthlink.net

Peter Bennett, M.D.
NIH-NIDDK

1550 E. Indian School
Phoenix, AZ 85014
Office: (602) 200-5219
FAX: (602) 200-5225

Mark Daniels, Ph.D.
Department of Psychology
University of South Dakota
414 East Clark St., SDU 107
Vermillion, SD 57069
Office: (605) 677-5353
FAX: (605) 677-6604
E-mail: mdaniels@usd.edu

Michael Davidson, M.D.
4132A W. 88" St.

Anchorage, AK 99502

Phone: (907) 245-0508

E-mail: mdavidso@cesmail.net
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Bennett Dyke, Ph.D.
Southwest Iconics

98 Cliffside Dr.

San Antonio, TX 78231
Office: (210) 492-5947
FAX: (210)492-1813
E-mail: bdyke@satx.rr.com

Paul Enright, M.D.

Respiratory Sciences

University of Arizona

1501 N. Campbell Ave., Rm. 2342
Tucson, AZ 85724

Office: (520) 626-6114

Home: (520) 577-8254

E-mail: lungguy@aol.com

Stephen Epstein, M.D.

Executive Director

Cardiovascular Research Institute

110 Irving St., N.W. 4B-1
Washington, DC 20010

Office: (202) 877-5977

FAX: (202) 877-2715

E-mail: Stephen.Epstein@medstar.net

James Everhart, M.D., M.P.H.

Chief, Epidemiology and Clinical Trials Branch
Division of Digestive Diseases and Nutrition
National Institute of Diabetes and Digestive and
Kidney Diseases

Two Democracy Plaza, Room 673

6707 Democracy Boulevard, MSC 5450
Bethesda, MD 20892-5450

Office: (301) 594-8878

FAX: (301)480-8300

E-mail: jel7g@nih.gov
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James M. Galloway, M.D.

Director, Native American Cardiology Program
University Medical Center

1501 N. Campbell Ave., Rm. 4612

Tucson, AZ 85724

Office: (520) 694-7000

FAX: (928) 694-6712

Use following address when sending M&M
charts:

1215 N. Beaver St., Ste. 201

Flagstaff, AZ 86001

Office: (928) 214-3920

FAX: (928)214-3924

E-mail: jgalloway@umcaz.edu

Send cc to Dianeif pressing:
dsteuart@umcaz.edu

Betty Jarvis, R.N.

6869 E. Kelton Lane
Scottsdale, AZ 85254

Phone: (480) 951-5079

Cell: (602) 448-1774
E-mail: bjarvis27@qwest.net

Dr. George King
Research Division
Joslin Diabetes Center
1 Joslin Place

Boston, MA 02215
Office: (617) 732-2622
FAX: (617) 732-2637

Jorge Kizer, M.D.

Division of Cardiology

Weill Medical College of Cornell University
New York — Presbyterian Hospital

525 East 68" Street, Rm. K415 (Box 222)
New York, NY 10021

Office: (212) 746-4655

FAX: (212) 746-8561 or 746-8451

E-mail: JOK2007@med.cornell.edu
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William Knowler, M.D., Dr. P.H.

Chief, Diabetes & Arthritis Epidemiology
Section

NIH-NIDDK

1550 E. Indian School

Phoenix, AZ 85014

Office: (602) 200-5206

FAX: (602)200-5225

E-mail: wknowler@phx.niddk.nih.gov
Alternate E-mail: wk2c@nih.gov

Brett Koplin, M.D.

Department of Child and Adolescent Psychiatry
Mayo Clinic

200 First Street S.W.

Rochester, MN 55905

Office: (507) 284-1043

FAX: (507)284-4158

E-mail: koplin.brett@mayo.edu

Andrea Kriska, Ph.D.

University of Pittsburgh
Graduate School of Public Health
Department of Epidemiology

130 DeSoto St., Room 505B
Pittsburgh, PA 15261

Office: (412) 624-3996

FAX: (412)624-7397

E-mail: aky+@pitt.edu

Gary Leonardson, Ph.D.
55 Rodeo Trail

Dillon, MT 59725

Office: (406) 683-6424
FAX: (406) 683-4090
E-mail: gary@avicom.net
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Center for American Indian Health Research

University of Oklahoma Health Sciences Center
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APPENDIX 7
THE STRONG HEART STUDY V

CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

Confidentiality Pledge

I, understand that data obtained for subjects
of research projects are confidential.

I will not reveal to unauthorized persons any patient’s name or any identifying
information or any other information obtained from subjects of the project entitled,
“Cardiovascular Disease in American Indians (The Strong Heart Study)”.

I will not allow any persons who are not authorized members of the Strong Heart Study
staff to have access to any information collected from or about the subjects.

I will properly store the data forms, computer printouts and other documents in locked
file cabinets or drawers to protect confidentiality.

I understand that breach of this confidentiality pledge is grounds for dismissal from
employment on the Strong Heart Study.

I will return all data to the Principal Investigator when my employment terminates.

Staff Member

Principal Investigator

Date

Strong Heart Study V 07/01/2006 I- Appendix 7-1 SHS Confidentiality Pledge



APPENDIX 8

P& P FORMS
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STRONG HEART STUDY
PAPER PROPOSAL

Title of Paper: (include the phrase “Strong Heart Study” whenever possible)

Name of Primary Author:

Author Affiliation:

Suggested Co-Authors:

Suggested Key words:

Outline of Paper:
a) Introduction (Rationale)
b) Methods
c) General analysisplan

Analysis Responsibility: (authors or Coordinating Center)

Note: 1) If no SHS PI is a co-author and if the analyses are not performed by the CC, the authors must
agree to submit the penultimate (next to final) draft to the Coordinating Center for statistical review.

2) Authors must comply and respond regularly to the status survey on their approved paper
proposals conducted by the SHS P&P Committee twice a year.

3) Papers lacking a PI as a co-author. P&P will advise the primary author whether a near final
draft will need to be sent to the P&P committee for review by at least two (2) reviewers (selected by the
Chairperson). This review is the first step that must be completed prior to review of the penultimate draft
by NHLBI/Tribes/IHS.

Submitted by: (Corresponding author, address, telephone, fax and e-mail for correspondence)

Date:
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STRONG HEART STUDY

FAX TRANSMITTAL

TO: FAX NO.:

FROM: P&P Committee FAX NO.: (405) 271-4390
DATE:

SUBJECT:  Paper proposal entitled:
SHS P&P Committee decision:
Approval with recommendations as listed below:
Disapproval (Please see recommendations below)

Deferred (Please see recommendations/comments below)

Recommendations:

Assigned paper no.:

Pleasefill out and return all the formsattached with thismemo. Refer to the above number for
all correspondence about this paper. If no SHSPI isa co-author and if the analyses are not
performed by the CC, the penultimate (next to final) draft must be sent to the Coordinating Center
for statistical review. Please inform uswhen this paper isapproved by the NIH or accepted by a
journal and if thereisa change of thetitle. It isvery important that you respond promptly
during our ‘Paper Progress Survey’ donetwiceayear.

PLEASE NOTE: A Lay Summary is required when submitting the completed draft for
NHLBI review and IHS IRB and tribal approvals. Also, the I[HSIRBsrequirethat all SHS
manuscripts must contain the following disclaimer (verbatim): “The opinions expressed in
thispaper arethose of the author(s) and do not necessarily reflect the views of the Indian
Health Service.”

Center for American Indian Health Research, College of Public Health, University of Oklahoma
Health Sciences Center, P.O. Box 26901, Oklahoma City, OK 73190
Phone: (405) 271-3090
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STRONG HEART STUDY

THESIS/IDISSERTATION PROPOSAL FORM

Title of Thesis/Dissertation:

Name of Degree Candidate:
Type of Degree:

Candidate Affiliation:

Primary Mentor: (With e-mail, telephone and fax numbers, and address for correspondence)

Descriptions of Thesig/Dissertation Plan:
1. Prospectus- for Doctoral Thesis/Dissertation (if prospectusis not
required by your degree program submit a detailed outline).

2. Outline- for Masters/Bachelor Thesis

Submitted by: (Corresponding candidate, with telephone and fax numbers and address for
correspondence)

Date:
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THE UNIVERSITY OF OKLAHOMA
HEALTH SCIENCES CENTER
CENTER FOR AMERICAN INDIAN HEALTH RESEARCH

FAX TRANSMITTAL

TO: FAX NO.:

FROM: Elisa T. Lee, PhD FAX NO.: (405) 271-4390
SHS P&P Committee

DATE:

SUBJECT:  Thesis/Dissertation proposal entitled:

SHS P&P Committee decision:
Approval with recommendations as listed below:

Disapproval

Recommendation:

Assigned thesis/dissertation approval no.: T

Please fill out and return all forms attached with thismemo to SHS P& P
Committee. Pleaseincludethe above thesis/dissertation approval number in
all correspondence with us about thisthesis/dissertation. Also, be advised
that you need to write a paper for publication based on the SHS data used
for thisthesig/dissertation, and you must submit a paper proposal tothe SHS
P& P Committee prior to writing that paper.

NUMBER OF PAGES (INCLUDING COVER SHEET)
College of Public Health, P.O. Box 26901, Oklahoma City, OK 73190, Phone: (405) 271-3090
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Agreement for Data Distribution/Paper/Thesig/Dissertation Proposal*
To:  Strong Heart Study Coordinating Center

From: (Principal Investigator / First Author)

Institution/Address:

Name of the associated SHS PI / Mentor:

Title of Study, Paper, Thesis or Dissertation:

Paper/Thesis/Dissertation Number (if known):

I agree to read and follow the SHS protocol with regard to distribution and analysis of Strong
Heart Study data that I request or that I generate in my research/paper/thesis/dissertation. I have attached
a research protocol or a paper/thesis/dissertation proposal describing how I will use these data to better
understand cardiovascular disease and its related diseases in American Indians.

I agree to protect the confidentiality and privacy of the SHS participants and the security of the
data. I am not to transfer or disclose any individually identifiable information about the SHS participants
at any time. Violation of the confidentiality agreement is considered a breach of confidentiality and may
leave requesting investigator liable to legal action on the part of Study participants and their families. I
also agree that the SHS data provided to me by the SHS Coordinating Center or SHS investigators are to
be used only for the research protocol or the paper/thesis/dissertation approved by the SHS P&P
Committee or the Steering Committee. | further agree not to distribute SHS data to anyone else.

For each paper I wish to write using any SHS data, I agree to comply with the SHS Publication
Policy and to submit a paper proposal for review and approval of the SHS P&P Committee. Further
approvals from the NHLBI, IHS, and the participating tribes will be needed prior to submission to any
journal for publication. If approval from the SHS P&P Committee, the NHLBI, IHS, or the
participating tribesisnot granted, | agree not to publish theseresults.

I understand that the SHS P&P Committee or Steering Committee will assist me in revising my
paper in such a way that will make it acceptable for publication. I agree to include at least one of the SHS
investigators as a co-investigator and a co-author. I will send a reprint of my published article to the
NHLBI Program office, and all other as detailed in the SHS P& P Publication Policy.

Signed: Date:

* Each requesting investigator must complete this agreement separately.
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STRONG HEART STUDY

REQUEST FOR DATA

(Please fill out and request the data needed for ONLY this approved paper/thesis. Data
requested in excess will not be honored)

Title of paper or thesis:
Number assigned for this paper or thesis:
Primary author:

Purpose (Please check one):
___Paper
___Thesis
___Abstract for professional conference
___Invited talk
___Pilot data for grant or contract submission
___Quality control or local monitoring
___ Other

Date Needed: / / (please allow 1-2 weeks from data request received)

mm  dd yy
Data for Study Period: (mark ONLY the phase you need the data from)
Phase-1 Phase-II Phase-111 Phase-1VV

Center:
Arizona Oklahoma South/North Dakota All 3 centers

Variables Needed: (List ONLY the variables you need for this approved paper/thesis)

*hkhkkkhkhkhkhkkhkkhkhhkhkhkkhihhhkhkhkhkkhihhkhkhkkhrhrhikhhkhkkhrhhhkhkhhrhihhkhkhihhkhkhhiihhkhhihhhkhkhkhihhhkhiiihkhhiiiikikk

COORDINATING CENTER USE ONLY:
Date Received:

Date Data Delivered:
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STRONG HEART STUDY
REQUEST FOR DATA ANALYSIS

Title of project:

Major hypotheses: 1)

2)
3)
4)
5)
Purpose: Paper
Abstract for professional conference
Invited talk
Pilot data for grant or contract submission
Quality control or local monitoring
Other
I nvestigator (S):
Expected date of completion: / /
mm dd yy

Variablesto used: (List all the variables)

Strong Heart Study V' 70/01/2006; rev: 12/19/2006 I- Appendix 8-8 P&P Forms



Statistical methodsto be used (check all that apply):
Summary statistics and frequencies
Simple correlation and partial correlation
Regression analyses
t-test, ANOVA, and multiple comparison
Logistic regression
Other

(Specity)

Comments:

sk sk s sk s ke sk sk sk s sk s ke sk sk sk sk s sk sk sk sk s sk sk sk sk sk sk sk s ke sk sk sk sk s sk sk sk sk sk s sk sk sk sk sk sk sk sk sk sk sk s sk sk sk sk sk sk sk sk sk skoke sk ks ok

COORDINATING CENTER USE ONLY:
STRONG HEART STUDY PAPER NUMBER:
ANALYSIS NUMBER:
DATA ANALYST:
DATE REQUEST RECEIVED:

DATE RESULTS SENT OUT:
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STRONG HEART STUDY

DATA ANALYSISMONITORING SYSTEM

When authors/researchers request Strong Heart Study (SHS) data for any purpose, the Strong
Heart Study Coordinating Center (SHS-CC) would like to know how you manage and analyze
the data. By answering the following questions, the SHS-CC is better able to track SHS data
utilization patterns and to provide needed information for quality control. Thank you for your
cooperation.

1.

Do you use any of the following statistical package(s) for data analyses?
Check all applicable.

a. SAS

b. SPSS

C. BMDP
d. S+

€. Statistic
f. StatXact

g. Other, specify:

Other than the routine SHS derived variables, do you plan to derive any variables for
your analysis purposes?

Yes. No.

If you plan to derive your own variable(s), will you consult with the SHS-CC?

_ Yes. ~___ No.

If you derive certain variables for your analysis purpose, please attach a copy of the
algorithm that you will use to define your variable(s) and the program to generate the
variable(s)

Strong Heart Study V' 70/01/2006; rev: 12/19/2006 I- Appendix 8-10 P&P Forms



4. Do you usually use any of the following procedures in your statistical analyses?

Check all applicable.
_a Multiple regression
b Logistic regression
I Time-related variables analysis
_d Modeling
e. Simulation

f. Other, specify:

5. What training does your statistician(s) have?

Check all applicable.
_a Doctoral degree in statistics/biostatistics/math statistics.
b Doctoral degree in other field but with quantitative training.
I Master degree in statistics/biostatistics/math statistics.
I Master degree in other field but with quantitative training.
e Bachelor degree in statistics/biostatistics/math statistics.
I Bachelor degree in other field but with quantitative training.

e Other, specify:

Feedback:

Please return to Strong Heart Study-Coordinating Center either by email or fax as soon as
possible.
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|. Basic Study Information and Projected Impact on SHS
1.

2.

|98)

STRONG HEART STUDY

ANCILLARY STUDY PROPOSAL FORM

Title of ancillary study:

Proposed collaborators (must include at least one SHS investigator):

Summary of tasksinvolved for SHS Centers (NA=not applicable)

Ancillary study PI(s) contact information (name, address, phone and fax numbers, e-mail address):

Center Enroll or Assay Provide Provide Analyze
examine samples samples (N data data
participants (N participants) (yes/no) (yes/no)
(N) participants)
SHSCC NA NA NA
PML NA NA
(Central Lab)
SWF NA NA
(DNA Lab)
RC (Ultrasound NA NA NA
& ECG Reading
Center)
AZ Field NA NA NA NA
Center (FC)
SD/ND FC NA NA NA NA
OK FC NA NA NA NA
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5. SHS participant and staff involvement:

A. Participants:
Describe number of participants needed; special characteristics of participant group(s); age, and
gender distribution. Will participants be contacted, interviewed, or examined? If so, describe
participant involvement. Will biologic samples be collected from participants? If so, provide
details. Estimate time required of each participant.

B. Stored SHS specimens:
Describe materials to be used (e.g., stored plasma, urine, DNA).

i.  SHS Phase(s) (e.g., I, II, etc) from which samples are to be obtained

ii. Sample type (eg., serum, EDTA, citrate, DNA)

iii. Ability to use previously thawed samples

iv. Sample volume (or weight for DNA) (conservation of samples is a critical factor in obtaining
approval)

v. Efforts to integrate sample needs with those of other studies to conserve sample and/or limit
freeze-thaw cycles.

C. SHS Field Centers:
Describe effort (and estimated time) required of SHS staff at each participating FC.

D. SHS Coordinating Center/US&EKG Reading Center/SWF Genetic Center/PML:
Describe effort (and estimated time) required of SHS staff. Specifically:

1. Will the Coordinating Center be involved in data collection, tracking, or preparation of
forms or software? If so, provide details. If not, will these tasks be completed locally by
the ancillary study, and a data file sent to the CC?

i. If the Reading Center, Genetic Center, or PML is involved, will data be sent directly
from that entity to the CC for processing (dataset construction, data cleaning, data
analyses, etc) or will processing be done by the ancillary study?

iil. Will data analyses be done by the ancillary study or by the CC? If analyses will be done
locally, the CC must verify analyses prior to publication of resulting paper(s).

iv. How many ancillary study papers do you estimate will be written?

6. Variables/measurements from the SHS database to be analyzed:
7. Genomic information (defined as any data from a participant’s DNA):

A. Does your proposal include any genomic materials? (please check one)
_____ No (go to question 8) ___ Yes (see question 7B)

B. Name the gene(s), chromosomal regions, genotypes, SNPs to be investigated.
C. Is genetic information used to address a primary aim or secondary aim of SHS?

(please check one or both)
Primary aim (heart/vascular/pulmonary disease)
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Secondary aim (other health conditions)
List the conditions addressed:

8. Proposed starting and ending dates:
9. Estimated cost by year; number of years:
10. Source of funding; projected date of submission:

11. Please indicate whether this ancillary study involves the support or collaboration of a for-profit
corporation; if it does, please affirm that the data will not be use to patent or profit from any process,
aspect or outcome of the analysis (as stipulated in the SHS consent forms).

12. What is/are the advantage(s) to American Indian communities, to the participants, to SHS, and to
yourself of conducting the study within the SHS cohort versus another population?

13. Possible/probable impact on ongoing SHS studies (SHS or other ongoing SHS ancillary studies):
14. Provide the following assurances (answer each):

(1) Who (name, position (and contact information, if different from above)) will provide the annual
progress reports? (ancillary study PI or designate)

(2) How will confidentiality of SHS participants be maintained?

(3) The ancillary study PI will be given the first and exclusive opportunity to analyze,
present and publish data collected by the ancillary study. Recipient agrees that an
archival copy of the newly collected data and/or laboratory results, with documentation,
will be sent in a secure manner to the SHS CC one year after the conclusion of the data
cleaning and closure or one year after acceptance of the primary publication, whichever
comes first. This should allow sufficient time for publication of the main (ancillary)
study hypothesis. This transfer is the responsibility of the SHS representative(s)
collaborating with the ancillary study. The data from the ancillary study will be
included in the SHS dataset for distribution by the SHS CC and/or the NHLBI
according to procedures currently under negotiation with the involved tribes, the IHS,
and the NHLBI. Recipient agrees that it is the responsibility of the ancillary study PI to
state in writing to the SHS SC any special circumstances that might warrant an
exception to these guidelines for data sharing. In the spirit of encouraging
collaboration, reasonable and justified requests for limiting such routine SHS access to
the data will be honored, or some compromise will be worked out.

15. Ancillary Study PI signature:

I agree to comply with the SHS Ancillary Studies Policy (for current version, see the SHS website at:
http://strongheart.ouhsc.edu/T )

Signed: Date:
(Ancillary Study PI)
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1. Abbreviated Ancillary Study Proposal
Please provide a brief (2 to 4 page) description of the proposed study. Include the following:

Purpose:
Background:
Hypothesis(es):
Experimental Design (include sample size justification):
M ethods, including:
Participant involvement (if any)
Data and/or samplesto be collected by the ancillary study (attach questionnaires and for ms)

Statistical and L aboratory Analysis methods

Literaturecited:

Please send (electronically or by surface mail) the completed proposal to:

Barbara V. Howard, PhD

Chair, SHS Steering Committee

President, MedStar Research Institute

6495 New Hampshire Ave Suite 201
Hyattsville, MD 20783

Phone: 301-560-7302

Fax: 301-560-7309

PAGER AND CELL PHONE: 301-602-0125

For Coordinating Center Use Only

Approved? Date If approved, ancillary study #
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STRONG HEART STUDY

DATA AND/OR MATERIALSDISTRIBUTION AGREEMENT FORM
[For Data Alone, Materials Alone, or for Materials and Data Combined]

The undersigned parties hereby enter into this Distribution Agreement as of the date specified in
the signature section at the end of this agreement.

PRELIMINARY STATEMENT

The National Heart, Lung, and Blood Institute (NHLBI), in collaboration with the SHS
Investigators, the participating American Indian tribes, and the IHS, has supported collection of
biological samples and clinical and other data from participants in the SHS. This clinically and
genetically well-characterized population is a valuable scientific resource that is maintained
under the joint stewardship of the SHS Investigators, the NHLBI, the participating tribes, and the
IHS. Promoting use on a national scale of such a resource will require a large and concerted
effort, which may involve investigators not currently part of the SHS. The NHLBI and the
researchers it supports have a responsibility to the American Indian communities, the general
public, and the scientific community to encourage as rapid scientific progress as possible using
these resources, subject to appropriate terms and conditions. In order to take full advantage of
such resources and maximize their research value, it is important that samples and data collected
with public funds be made available, under appropriate terms and conditions, to the largest
possible number of qualified investigators in a timely manner.

Biological samples and clinical and other data collected by the SHS have been stripped of all
personal identifiers. However, identification of individual participants is made less difficult due
to 1) public awareness of the Indian communities who participate in SHS, 2) public knowledge
of the geographic areas from which the SHS participants were drawn, and 3) the wealth of data
available in the SHS datasets. To protect the confidentiality and privacy of these participants and
their families, investigators granted access to these data and materials must adhere to the
requirements of this Distribution Agreement. Failure to comply with this Agreement will result
in denial of further access to SHS samples and data. Violation of the confidentiality
requirements of this agreement may leave requesting investigators liable to legal action on the
part of the SHS participants and/or the US Government (NHLBI and/or IHS).

The SHS investigators have made a substantial long-term contribution in establishing,
maintaining, and expanding the database and samples. The NHLBI, the tribes, the IHS, and the
SHS investigators seek to encourage appropriate collaborative relationships by outside
investigators with the SHS investigators, which will increase the value of this research in
improving the health of American Indians and people in general. In all such collaborations, the
contributions of the tribes and of the SHS investigators must be appropriately acknowledged.

The NHLBI, the tribes, the IHS, and the SHS Investigators further seek to promote the

development of valuable discoveries and inventions beneficial to the public health based upon
use of the SHS data and samples repositories. Sample materials from the SHS field centers are
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stored in a central facility (the Penn Medical Lab for all samples except the SHS Family Study
DNA (SHS Phases II, IV, and V), which are stored at the SHS Genetic Center at the Southwest
Foundation for Biomedical Research). A single agreement for distribution of data and/ or
materials has been developed by SHS in the interest of efficiency and simplicity.

DEFINITIONS

For purposes of this agreement,

"Data" refers to data and associated records collected and recorded from SHS participants
through periodic examinations conducted pursuant to the SHS Investigators' contract with the
NHLBI,

“Materials" refers to “biological materials” of participants (urine, blood samples, and products
thereof, including extracted DNA) collected and prepared in SHS pursuant to the SHS
Investigators' contract with the NHLBI;

"Genetic Analysis Data" refers to "molecular genetic data", which consists of data derived from
analyses of DNA samples contained in biological materials including but not limited to
genotyping analysis, anonymous marker polymorphisms, DNA sequence information, mutation
analysis, and other genetic analyses.

RECIPIENT
, a non-profit organization governed by the

laws of the State of
with a principal address at

("Recipient") requests access to SHS data and materials at its sole risk and at no expense to the
SHS or NHLBI.

AGREED TERMS AND CONDITIONS

It is mutually agreed as follows:
1. Data. The SHS, the NHLBI, the participating tribes, and the IHS agree to provide
Recipient with SHS data described as follows for use by the Recipient's principal investigator
named below ("Principal Investigator"):

2.: Materials. The SHS, the NHLBI, the participating tribes, and the IHS agree to transfer to
Recipient SHS materials described below to conduct the research described in paragraph 3
below. These materials (including numbers of samples) are described as follows:
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3. Research Project.

3.1 The SHS materials and/or data will be used by Recipient's Principal Investigator solely in
connection with the following research project ("Research Project"), specifically described
below or in an attached Exhibit A:

3.2 The Research Project involves the following SHS investigator(s) as co-investigator(s).
His/her/their name(s) and the work he/she/they will perform are described below or in an
attached Exhibit B:

3.3 This Distribution Agreement covers only the above-described Research Project. Recipient
must complete and submit a separate Data and/or Materials Distribution Agreement for each
research project for which SHS data and/or materials are requested.

3.4 Recipient agrees to follow the current SHS Ancillary Studies Policy in conducting this
Research Project. As the ancillary study progresses, the Principal Investigator will find the most
up-to-date SHS policy by visiting the SHS website at: http://strongheart.ouhsc.edu .

4. Non-transferability. This Agreement is not transferable. Recipient agrees that substantive
changes made to the Research Project described above, and/or appointment by Recipient of
another Principal Investigator to complete the Research Project, require execution of a new
Agreement in which the new Principal Investigator and/or new Research Project are designated.

5. Publication. Prompt publication of the results of the Research Project is encouraged. The PI
or other representative of the ancillary study, and if necessary the SHS SC, will consult with the
CC during data analysis to ensure that all study data used in analysis of ancillary results are
consistent with data in the main SHS database. Manuscript proposals must be approved in
advance by the SHS Publications and Presentations Committee (P&P). This procedure is
necessary to establish authorship and prevent overlap in the publication effort. Approval of
manuscript proposals is sought by submitting the proposal using standard SHS format (see SHS
Paper Proposal Form in Appendix 8 of SHS V Manual of Operations, Volume 1) to the SHS
P&P. The SHS Ancillary Study Proposal Form (form can be found in Appendix 8), as signed by
the ancillary study PI, stipulates that the ancillary study investigators agree to submit paper
proposals for approval by the SHS P&P and to submit draft manuscripts for approval by the
NHLBI, the IHS IRBs, and the tribes (for full details see section 1.7 of SHS V Manual of
Operations, Volume 1). Additionally, abstracts for presentations at meetings require approval by
the NHLBI and the Dakota Center IHS IRB (see section 1.7). The investigator who assumes
lead responsibility for the ancillary study shall generally be listed as an author. Whenever
possible, the phrase "Strong Heart Study" should be included in the manuscript title and listed as
a key word. Upon publication, reprints must be distributed as specified in section 1.7.
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6. Acknowledgments. Recipient agrees to acknowledge, as deemed appropriate, the
contributions of the participating tribes, the IHS, the SHS investigators and staff, and the NHLBI
in any and all oral and written presentations, disclosures, and publications resulting from any and
all analyses of the SHS data and/or materials.

6.1 Collaborations/Acknowledgments. Recipient will acknowledge the SHS co-investigators as
co-authors, as appropriate, on any publication and will use the acknowledgment printed below.

"The Strong Heart Study (SHS) is conducted and supported by the National Heart, Lung, and
Blood Institute (NHLBI) in collaboration with the SHS Investigators, the participating tribes, and
the Indian Health Service (IHS). This manuscript has been reviewed by the SHS and NHLBI for
scientific content and consistency of data interpretation with previous SHS publications and
significant comments have been incorporated prior to submission for publication. Additionally,
this manuscript has been reviewed by the participating tribes and the IHS IRBs involved. The
opinions expressed in this paper are those of the author(s) and do not necessarily reflect the
views of the Indian Health Service.”

7. Non-Identification. Recipient agrees that SHS materials and/or data will not be used, either
alone or in conjunction with any other information, in any effort to determine the individual
identities of any of the participants from whom data and/or materials were obtained.

8. Use Limited to Research Project. Recipient agrees that SHS data and/or materials, their
progeny, and unmodified or modified derivatives thereof will not be used in any experiments or
procedures that are not disclosed and approved as part of the Research Project.

9. Compliance with Participant’s Informed Consent and HIPAA form. Recipient agrees that
SHS data and/or materials, their progeny, and unmodified or modified derivatives thereof will
not be used for any purpose contrary to a participant’s applicable signed informed consent
document(s). It is the responsibility of the Recipient's Principal Investigator to consult with the
SHS investigators and ascertain, specifically and in detail, the terms and conditions of applicable
SHS informed consent documents. In keeping with the Health Insurance Portability and
Accountability Act (HIPAA) guidelines, participants have consented to having their data used by
investigators outside of SHS to study the causes of cardiovascular disease, lung disease, and their
risk factors and to conduct genetic research regarding cardiovascular disease, lung disease, and
their risk factors. Recipient will make no attempt to access Protected Health Information
including, but not limited to, their identities, their medical records, family information, employer
or insurance information, or previous medical or genetic conditions not included as part of the
limited data set or materials provided to the Recipient by the SHS or obtained by the Recipient in
conducting IRB-approved procedures of the ancillary study.

10. No Distribution, Avoidance of Waste, Return of Materials. Recipient agrees to retain control
over SHS data and materials, their progeny, and unmodified or modified derivatives thereof, and

further agrees not to transfer data and/or materials, their progeny, or unmodified or modified
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derivatives thereof, with or without charge, to any other entity or any individual. Recipient
agrees, in handling the SHS biological materials, to make reasonable efforts to avoid
contamination or waste of the samples. When the Research Project is completed, or three (3)
years have elapsed from the effective date of this Distribution Agreement, whichever occurs
first, the SHS materials will be either returned to the SHS lab (PML or SWF, as appropriate) or
disposed of as mutually agreed upon by the SHS Investigators, NHLBI, IHS, participating tribes,
and Recipient, unless an extension of this Agreement is obtained. A record of how SHS
biological materials have been handled and stored during that time must be submitted to the SHS
lab (PML or SWF, as appropriate) prior to the end of the Recipient’s project to facilitate
decisions as to appropriate handling of the remaining SHS materials.

11. Ancillary Study Annual Reports. Recipient agrees to provide the SHS Coordinating Center
(and thereby the NHLBI) with a report every twelve (12) months during the term of this
Agreement containing a summary of findings derived by Recipient in the performance of the
Research Project. Such report will summarize all data derived by Recipient up to six (6) months
before the reporting date.

12. Costs/No Warranties. Costs for DNA or other material distribution (retrieval, processing,
and shipping) will be borne by the Recipient at no cost to SHS. NO WARRANTIES, EXPRESS
OR IMPLIED, ARE OFFERED AS TO THE MERCHANTABILITY OR FITNESS FOR ANY
PURPOSE OF THE DATA AND/OR MATERIALS PROVIDED TO RECIPIENT UNDER
THIS AGREEMENT.

13. Recipient's Responsibility for Handling Biological Materials. Recipient acknowledges that
biological materials may carry viruses, latent viral genomes, and other infectious agents. The
Recipient agrees to treat Biological Materials as if they are not free of contamination, and that
SHS biological materials will be handled only by trained persons under laboratory conditions
that afford adequate biohazard containment. By accepting SHS biological materials, Recipient
assumes full responsibility for their safe and appropriate handling.

14. Non-Endorsement, Indemnification. Recipient agrees not to claim, infer, or imply
Governmental endorsement of the Research Project, the entity, and personnel conducting the
Research Project except as described in paragraph 6 above. To the extent permitted by law,
Recipient agrees to hold the United States Government, the SHS investigators, and all other
investigator(s) who generated SHS data and materials, and the agents and employees of each of
them, harmless and to defend and indemnify all such parties for all liabilities, demands, damages,
expenses, and losses arising out of Recipient's use for any purpose of SHS data and materials,
their byproducts, or modified or unmodified derivatives.

15. Accuracy of Data. The United States Government and the SHS investigators are not
responsible for the accuracy of SHS data or materials provided.

16. Recipient's Compliance with IRB Requirements. Recipient acknowledges that the conditions
for use of the SHS data and/or materials have been approved by the Recipient's Institutional
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Review Board (IRB) in accordance with Department of Health and Human Services regulations
(45 CFR Part 46). Recipient agrees to comply fully with all such conditions and with the
participants' informed consent and HIPAA documents, and any additional conditions that may be
imposed by the SHS Centers’ IRBs (IRBs of all grantee institutions and the IHS IRBs for each of
the 3 field centers) and relevant HIPAA approval bodies. Recipient agrees that any proposed
change in the approved ancillary study protocol must be submitted to SHS for approval, and that
such change may require review and approval of all of the aforementioned SHS IRBs.
Furthermore, any unanticipated problems involving risks to subjects or others must be promptly
reported to SHS and the SHS IRBs. Recipient remains subject to all applicable State and local
laws and regulations and institutional policies that provide additional protections for human
subjects.

17. Amendments. Amendments to this Distribution Agreement must be made in writing and
signed by authorized representatives of both parties.

18. Conflict of Interest. The Recipient agrees to disclose promptly any direct or indirect
conflicts of interest, such as affiliation(s) with any organization with any financial interest in the
subject matter of the proposed research employing SHS data and/or materials. Examples of such
affiliations are employment, consultancies, expert testimony, honoraria, stock, or retainers that
may affect the work being considered.

19. Termination. The SHS Steering Committee, in consultation with the NHLBI, may terminate
this Distribution Agreement if Recipient is in default of any of its conditions and such default has
not been remedied within 30 days after the date of written notice to the Recipient by the SHS of
such default. Upon termination of this Distribution Agreement, Recipient agrees to return all
SHS data and materials to SHS.

20. Disqualification, Enforcement. Failure to comply with any of the terms specified herein may
result in disqualification of Recipient from receiving additional SHS data and/or materials. The
United States Government (on behalf of NHLBI and/or ITHS), the SHS investigators, and the
participating tribes shall have the right to institute and prosecute appropriate proceedings at law
or in equity against the Recipient for violating or threatening to violate the confidentiality
requirements of this agreement, the limitations on the use of SHS data and/or materials provided,
or both. Proceedings may be initiated against the violating party, or legal representatives, and
assigns, for a restraining injunction, compensatory and punitive damages, mandamus, and/or any
other appropriate proceeding in law or equity, including obtaining the proceeds from any
intellectual property or other rights that are derived in whole or in part from the breach of the
confidentiality requirements or use limitations of this agreement. In addition, Recipient
acknowledges that a breach or threatened breach of the confidentiality requirements or use
limitations of this agreement may subject Recipient to legal action on the part of SHS
participants, their families, or both.

21. Accurate Representations. Recipient certifies that to the best of his/her knowledge and belief
the contents of any statements made or reflected in this document are truthful and accurate.
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22. Prior Distribution Agreements. The following stipulation applies only to Recipients who
have entered into a previous Distribution Agreement with SHS or NHLBI: Execution of this
Distribution Agreement is contingent upon Recipient's compliance with all terms and conditions
of existing Distribution Agreements with SHS or NHLBI.

23. Recipient's Ancillary Study Results to be Provided to SHS. The ancillary study PI will be
given the first and exclusive opportunity to analyze, present and publish data collected by the
ancillary study. Recipient agrees that an archival copy of the newly collected data and/or
laboratory results, with documentation, will be sent in a secure manner to the SHS CC one year
after the conclusion of the data cleaning and closure or one year after acceptance of the primary
publication, whichever comes first. This should allow sufficient time for publication of the main
(ancillary) study hypothesis. This transfer is the responsibility of the SHS representative(s)
collaborating with the ancillary study. The data from the ancillary study will be included in the
SHS dataset for distribution by the SHS CC and/or the NHLBI according to procedures currently
under negotiation with the involved tribes, the IHS, and the NHLBI. Recipient agrees that it is
the responsibility of the ancillary study PI to state in writing to the SHS Steering Committee any
special circumstances that might warrant an exception to these guidelines for data sharing. In the
spirit of encouraging collaboration, reasonable and justified requests for limiting such routine
SHS access to the data will be honored, or some compromise will be worked out.

In any instance when genotyping is performed in the collaborating lab (as opposed to SWF), as
soon as the variant information is known (before genotyping and certainly before data analysis
and publication), the SNP information must be conveyed to the SHS Steering Committee.
Recipient will provide Genetic Analysis Data, indexed by genotyping ID number in the precise
electronic format specified by the SHS CC and/or SWF and/or NHLBI. When genotyping has
been conducted, DNA marker names and allele names will be provided for each individual
subject as indexed by the SHS participant ID number. Descriptive information about each typed
marker, preferably obtained from public databases, when applicable, must be provided, including
any Human Genome SNP database information (nlm/ncbi) and the SNP database name, the
chromosomal physical map location and source of map location, gene name (if relevant) and
location in gene relative to transcriptional start site, and surrounding DNA sequence or PCR
primers used.

Recipient agrees that the safety and confidentiality of the SHS data and/or materials at the
collaborating institution are the responsibility of the ancillary study PI, as is the appropriate
disposition of data and remainders of SHS samples after the ancillary study has been completed.
Leftover DNA and any other types of laboratory specimens must be returned to PML or SWF.
Files of SHS data must be returned to the SHS CC or deleted, as established and agreed at the
outset of the collaboration.
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This Distribution Agreement is entered into as of

RECIPIENT:
Name of Recipient Entity:

(effective date)

Name and Title of Recipient's Authorized Representative:

Signature and Date of Recipient's Authorized Representative:

Date:

PRINCIPAL INVESTIGATOR:
Principal Investigator's Name and Title:

Principal Investigator's Surface Mail Address:

Principal Investigator's Email Address:

Principal Investigator's Telephone Number:

Principal Investigator's Fax Number:

Signature and Date: Principal Investigator:
Date:

STRONG HEART STUDY:
Name and Title of SHS Authorized Representative:

Signature and Date of SHS Authorized Representative:
Date:

NHLBI:
Name and Title of NHLBI's Authorized Representative:

Signature and Date of NHLBI Authorized Representative:
Date:
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STRONG HEART STUDY
ANNUAL UPDATE ON ANCILLARY STUDY

Please provide an update on the SHS Ancillary Study under your direction by answering the questions listed below.
The information will be provided to the SHS Steering Committee and will also be included in the annual report to
the SHS Observational Study Monitoring Board.

Send the completed report to:

Elisa T. Lee, Ph.D.

SHS PI and Director of the SHS Coordinating Center
Center for American Indian Health Research

College of Public Health

University of Oklahoma Health Sciences Center

PO Box 26901 - Room CHB-112

Oklahoma City, OK 73190

Express Svc:

Center for American Indian Health Research
College of Public Health

801 NE 13th St, Room CHB-100

Oklahoma City, OK 73104

Phone: 405-271-3090
Fax: 405-271-4390
Email: Elisa-Lee@ouhsc.edu

Ancillary Study Title: (Please use the title as supplied in your
study proposal, which was approved by SHS.)

Ancillary Study #: (This is the study number which was
listed on your SHS agreement form and assigned to your ancillary study by SHS when approved)

Date (day/month/year) (This report should be submitted to Dr. Lee on or
about the anniversary date of the SHS approval of your ancillary study)

Current Status:
Not yet started.
In Progress.
Data collection completed.
Publication Stage.

Please give comments to explain any conditions that are noteworthy (such as funding not yet received, but expected
in next 6 months, funding received and hiring in progress, problems encountered, etc)

Please provide a one-paragraph summary of your progress and findings, which can be reported to the SHS SC and
OSMB.
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Does this ancillary study or its parent study have a website? [1Yes [INo Ifyes,the URL is:
Please answer the following questions:

1. Any change in study status since your last update? (e.g., in data collection, data analysis, manuscript preparation,
etc - or are all activities now completed?)

2. Was new funding received since your last update? What is the new funding source?

3. What is the status of each publication and presentation derived from the study? Provide full citations for
published papers.

4a. Did you complete data collection and cleaning more than one year ago or was the primary manuscript accepted
for publication more than one year ago?

4b. If yes to Q4a, have you sent the dataset to the SHS Coordinating Center? If so, when?
If not, when do you plan to do so?

A dataset containing the important analytic variables should be sent to the SHS Coordinating Center (see
the reminder below). Please send the data & documentation separately from this progress report. Please
contact the CC regarding appropriate format, manner of transmission of data, data security, etc prior to
sending your data.

5. Have there been any changes in your mailing address, phone and fax numbers, and e-mail address since you
submitted your last annual report? If so, please provide your current contact information:

A reminder regarding Publications and Presentations:

You should be aware that publication of SHS ancillary study data requires review by the SHS Publications and
Presentations Committee, the NHLBI, the tribes, and the IHS IRBs. All manuscripts must be preceded by an
approved manuscript proposal. Abstracts and presentations must be based on an approved manuscript proposal
and must be approved by the NHLBI and the Aberdeen Area IHS IRB (please see section 1.7 of the SHS V
Manual of Operations, Volume 1for details).

A reminder regarding Ancillary Study data:

SHS policy requires that data collected by the ancillary study must be provided, with documentation, to the SHS
Coordinating Center for integration into the main database. The ancillary study PI will be given the first and
exclusive opportunity to analyze, present and publish data collected by the ancillary study. One year after data
cleaning is complete or one year after the primary manuscript has been accepted for publication, whichever
comes first, ancillary study data will be made available for additional uses by other SHS investigators. It is the
responsibility of the ancillary study PI to state in writing to the SHS Steering Committee any special
circumstances that would warrant an exception to these guidelines for data sharing. In the spirit of encouraging
collaboration, reasonable and justified requests for limiting Steering Committee access to the data will be
honored or some compromise will be worked out.

Strong Heart Study V' 70/01/2006; rev: 12/19/2006 I- Appendix 8-25 P&P Forms



C—/—
N Yo
& v

A, E a

@

K
StTupnY

FAMILY STUDY

Cardiovascular Disease in American Indians
(Phase V)

Operations Manual - Volume Two

MORBIDITY AND MORTALITY SURVEILLANCE PROCEDURES

THE NATIONAL HEART, LUNG AND BLOOD INSTITUTE
OF THE NATIONAL INSTITUTES OF HEALTH



THE STRONG HEART STUDY

Cardiovascular Disease in American Indians
(Phase V)

Operations Manual

Volume Two

MORBIDITY & MORTALITY SURVEILLANCE PROCEDURES

July 01, 2006

For copies, please contact
Strong Heart Study Coordinating Center

Center for American Indian Health Research
College of Public Health

P.O. Box 26901
Oklahoma City, OK 73190



11

1.2

121

1.2.2

1.3

14

15

2.1

211

212

2.13

2.14

VOLUME II
MORBIDITY AND MORTALITY SURVEILLANCE PROCEDURES

Table of Contents

MORBIDITY AND MORTALITY SURVEILLANCE

OBUIECTIVES. ... ot e b et bbb e e e e e r bbb e e nneas

OVERVIEW OF SURVEILLANCE PROCEDURE ........ccccoitiiiiicineineeenr e

General Surveillance MethOdOIOgY .........ccuviiiiriiiirie bbb

Specific SUrVeillance APPIOACHES ..o e

SURVEILLANCE STAFF ..o bbb

SURVEILLANCE REPORTING ..ottt

GENERAL GUIDELINES FOR PROCESSING M&M PACKETS ..ot

MORTALITY SURVEILLANCE

MORTALITY SURVEILLANCE ..ottt s
Detailed Procedures for Mortality SUFVEITIANCE ..o
Review of Medical Charts 0f the DECEUEBNTS ..........cviiriiiiieii s
INFOIMANT INTEIVIBW ...ttt et er ettt

Death Occurring Outside of the Study COmMMUNILY .........ccoiiiiiiicc s

Strong Heart Study V. 03/01/06 II-1 Table of Contents



2.2

221

222

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.3

231

2.3.2

233

234

2.4

3.1

3.2

DEFINITIONS OF CVD DEATHS ...ttt 18
Definite fatal myocardial iNfarction (IMI)..........cooveiii i 18
Definite sudden death due to coronary heart disease (CHD) ..o 19
DEFINITE FALAl CHD ..ottt n s 19
POSSIDIE TATAI CHID ..ot bbbt b bbbt et b bbb 20
DefiNite FAtal STIOKE .......ciiiicic bbbt 21
Possible “Undocumented” Fatal STrOKE ..o s 21
DEfiNite Fatal CHE ...t 22
POSSIDIE FAAl CHI ...ttt b et b et b ettt enes 22
OThEE FALAI CVD ..ot bbb bbb bbbt bbbt b et r e 22

DEFINITION OF ABNORMAL ECG, ABNORMAL ENZYMES, PROLONGED CHEST PAIN

AND STROKE TYPES . ..ottt bttt b e bbbt nn et 23
ADNOIMAEL ECG......oiiiiiiet bbbt n e n et nr e 23
ADNOIMAL ENZYIMES ..ottt ettt b ettt b ettt b et b e e b ekt sb et ekt ab et ebeabe e et e ebenneneas 25
Prolonged CardifiC PAIN ..........cooiiiiiiiiiei bbbt b e bbbt 26
L0 NG I3 L1 OSSR 27
MORTALITY SURVEY FORMS ..ottt st 29

MORBIDITY SURVEILLANCE

ELIGIBLE POPULATION . ...ciiiiiiice s bbb s 31

SURVEILLANCE EVENTS ..ottt an et st 31

Strong Heart Study V. 03/01/06 II-1i Table of Contents



3.3 DIAGNOSTIC CRITERIA: NON-FATAL MYOCARDIAL INFARCTION.......c.cccooviiiiniiiiie, 31

3.3.1  Definite NON-FAAl IML.......ccooiiiiiiee bbbttt b e e sbeneenea 31
3.3.2  POSSIDIE NON-FALAl IML.....c.oiiiiiiiiiiec bbbttt et na e 32
3.3.3  Definite Coronary Heart DiSease (CHD)........ccoiiiiiiiiiiie ettt 32
3.3.4  P0SSIDIe COroNary HEAIT DISBASE .........cueieueriiiterieetesieeieetee e ettt sb bt be e e e e seese e b sbesbesbeeneebeaneeneeneens 32
3.3.5  Other NON-TALAl CVD ... .ottt bbbt e bt b et e et sb e s b e bt b e et e naeneen 32
3.3.6  ENA Stage RENAI DISEASE.......cveviriirieitiitiiieteeeeieste e sesteste s e aseasee st e teseestesteaseateaseeseeseensestestestesneaseenseseeseens 33
3.3.7  ECG Tracings to be PROTOCOPIEA. .......ccuiiiiiiiiiiiieiiieei bbb 33
3.4 DIAGNOSTIC CRITERIA: NON-FATAL STROKE ......ccctiiitiieitiniet et 35
3.4.1  Definite NON-Fatal STrOKE........co.oiiiiiiiii ettt sb e bbbt et e e nee 35
3.4.2  PO0SSIDIE NON-FAtal STrOKE........cciiiiiiiiiciiie ettt et sb et be e re b neenea 35
3.4.3  Unequivocal Laboratory FINAINGS ......cccviiiieiiiieie e ettt ee et sre e a e e eae st sae e snesreeneenaesnens 36
35 [ LN I o | PRSP 37
3.6 ABNORMAL ECG ..ottt ettt ettt stk bbb st e s e e be st e s e ebena e s e abe st e s e sbeseateabeseerens 38
3.7 ABNORMAL ENZYIMES .......ociitiietititee ettt sttt st a et st aete st e be st e e ebesae e atesae e etesae e avesaerens 39
3.8 PROLONGED CARDIAC PAIN.....ccoititiiiitseiste ettt ses e sbe s sbessesesbessenessensansanes 42
3.9 STROKE TYPES ..ottt ettt e b bbb bbbttt b ettt b st ettt ene 42
IR N O =Y o] - LI 1) = U 4 o o SRS 42
3.9.2 Intracerebral (Intraparenchymal) HEMOFThage .........cccooiiiiiiiiiiiicees e 43
3.9.3  Subarachnoid HEMOFTRAGE ........ooviiiiieiieee bbbttt sr e arennenea 43
3.9.4  Transient ISCNEMIC ATLACK .......cciiiiii ettt st e st e e beseereabeseerea 43

Strong Heart Study V. 03/01/06 II-ii1 Table of Contents



3.10 PROCEDURE FOR IDENTIFICATION OF INCIDENT AND RECURRENT CASES .........ccccce.e. 44

3.11 MORBIDITY SURVEY FORMS ...ttt 48

3.12 ACUTE MYOCARDIAL INFARCTION TOOL AND INSTRUCTIONS........ccccoiiiiiniiineeiciene 48

4, TRAINING & QUALITY CONTROL OF MORTALITY & MORBIDITY SURVEILLANCE

4.1 TRAINING ...ttt s e e s b bt e et e e s bt e e s bt e e s bt e e sbeeesb b e e sbeeesb b e e sbas e st beesbesesbbeesbesssbbessreeens 49
4.2 QUALLITY CONTROL ...ttt ettt et et e et e st e et e te e et e e s te e s bt e sateesabeeanteessbeeanseesnbeeanreennnes 49
4.2.1  Ascertainment 0f CaUSE OF DEATN..........cuoiiiiiiie e et e e s a e e s st e e s s st ae e e sreeas 49
4.2.2 REVIEW OF NON-TALAI CVD ... .ot e et e e s s e e e s s b b e e s sebba s e s sabaeeessabaeeeas 49
REIATEA REATING ...ttt bbbt b etk b etk b e bt bt s b et b e b et et e b et et e sb et et b et 50
APPENDIX A

A—=1  Codes fOr StUAY COMMUNITIES. .....cviiiiiiiieiieieiste ettt et sese s b seeseabesaessanenseneanen A-1
A -2 Codes for IHS Facilities by Area and Service UNit ........ccccooiveieiiiiiie i A-11
A =3  Codes for NON-THS HOSPITAIS .......cc.coueiiiiircicecceses e st ra e e e e A-16
Y R O Yo (<1 (0] gl o= o] o1 [=] TR A-19
APPENDIX B

B -1 Instructions for Death CertifiCate FOIM .........cccvi i e B-1

Strong Heart Study V. 03/01/06 II-iv Table of Contents



B -2 Instructions for Informant INtErVIEW FOIM.........ocviiiiiiie ettt s B-2

APPENDIX C

C—1 Death CertifiCate FOIMM ......ccocoiiiiiiiieie et bbbttt b et sb et b e C-1
C—2  INFOrmant INTEIVIEW FOITI ....o.oiiiiiiiiiiee ettt ettt et C-2
C =3 AULOPSY REPOIT FOIM ..ottt bttt e et s bt e sb e e b e et e e st e e sbenbeenbeenaeas C-7
C -4 Photocopy Checklist for Medical ReCOrds REVIEW ........cccvcviieiiiiiie e C-8
C-5 Mortality Final DECISION FOIM......cc.oiiiiiiiiiiieiieese bbbt C-10
C-6 M&M Survey Supplemental STroKe FOIM ..o C-16
C -7 Mortality SUrvey Packet CRECKIIST ..ot C-18
APPENDIX D

D-1 Master List of Hospitalization and Outpatient Visits ........cccccivevieriiiiiie s D-1
D-2 Medical Records Abstract and Photocopy Checklist for Non-Fatal CVD Events or Procedures......D-2
D —3  Morbidity DECISION FOFM ....oiuiiiiiii e e bbbttt e e eb e bbb e e e D-4
D—-4 M&M Survey Supplemental StrOKE FOIM ..ot e e D-7
D-5 Cardiovascular Test Procedures ADSTFACE ..o D-9
D -6 Peripheral Vascular Procedures/Revascularization ADSIract...........cccccoovvvviieevererenie s D-11
D -7 Heart Failure Procedure FOrm and INSTFUCTIONS ..........couiiiiiiiiniiiiiieisieeeesieee e D-14
APPENDIX E

E-1 Acute Myocardial INfarction (AMI) TOOI .......ccccv i E-1
E—2  AMITOOI INSEFUCTIONS ....cviiiiiiiiicecesiee ettt E-9

Strong Heart Study V. 03/01/06 II-v Table of Contents



CHAPTER ONE

OVERVIEW OF STRONG HEART STUDY PHASE V
MORTALITY AND MORBIDITY SURVEILLANCE

1.1 OBJECTIVES

All surviving participants from the SHS Phase I examination are eligible for morbidity
and mortality follow-up in Phase V. Surveillance methods used in Phase V of the SHS are the
same as those used successfully in Phases II-IV. Mortality surveillance includes annual
ascertainment of deaths in survivors of the original cohort and in participants in the SHFS of all
ages (i.e., age 15 years and older at the Phase IV examination). Inclusion in the mortality
surveillance of SHFS members will add over 3000 new individuals from the SHFS to the annual
mortality surveillance cohort and permit continued examination of CVD risk factors in relation
to “early” events and comparisons of these factors to those associated with CVD at older ages.
Focusing on age-specific risks will allow us to indirectly take into account the “relatedness” of
participants from the SHFS, who have now been added to the surveillance cohort. Because we
will not examine the original SHS cohort as part of Phase V, surveillance is the only tool for
identification of incident CVD events. In 2006, the SHS cohort will range in age from about 62
to 91 years with a mean of 75. These participants constitute a cohort of elders who have been
under repeated observation for about 20 years. The primary objectives of surveillance of the
exam cohort are to capture events that can be related to possible risk factors for CVD and to
provide annual mortality and morbidity rates in these populations. Table 1.1 summarizes the
non-fatal endpoints ascertained in the SHS by various mechanisms. All deaths in cohort
members will be identified and the cause of death determined by review of medical records
information.

Morbidity surveillance will be done in the original SHS cohort using the same
methodology as in Phase IV. For participants in the SHFS, non-fatal CVD events that have
occurred since their Phase IV examination will be identified at the time of the Phase V re-
examination by means of a physical examination, ECG, and history and through review of the
participants’ medical records covering the time period between the Phase IV and Phase V
examinations. Surveillance activities in Phase V will continue until May 31, 2009.

It is important in designing and implementing the surveillance protocol that the intensity
of ascertainment is the same at all three centers; otherwise, there is likely to be bias in both the
frequency and nature of events ascertained, and what may appear to be center differences would,
in fact, be artifactual.

1.2 OVERVIEW OF SURVEILLANCE PROCEDURE

1.2.1 General Surveillance Methodology
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The general approach to cohort surveillance at each center continues as done previously,
namely, dividing the total number from a listing of surviving Phase I participants into twelfths,
ordered by calendar time from least to most recent cohort exam date. This results in an
approximately equal distribution of participants across the calendar year. Using this monthly
division, the persons listed for that month are followed up (methods described below) to
determine their vital status and if living, whether any of the study events of interest had occurred
since last contact. The monthly listing provided by the Coordinating Center includes all known
identifying information for the individual, their Phase I, II, and III exam dates, and the dates of
any morbid events already ascertained (providing an event history that is useful when doing the
follow-up). A sample of the tracking form is given in Figure 1.1. When a new event (either fatal
or non-fatal) is identified, procedures for obtaining the necessary information for physician
review are implemented. Using this approach, each member of the cohort is contacted (either
directly or indirectly) once a year, and the physicians' review of events are done on an on-going
basis.

Mortality surveillance includes annual ascertainment of deaths in the Phase I examination
cohort (N = 4,549), regardless of whether they participated in other SHS examinations and in the
Phases I and IV Family Study participants of all ages. Local newspapers and community
notices, community and tribal members, and IHS, tribal and Bureau of Indian Affairs records are
used to identify deaths in each SHS community. The Tribes are excellent sources of information
concerning recent deaths, since family members may make claims for death benefits through the
tribal office. Mortality surveillance of the cohort and SHFS participants includes identification
of deaths, obtaining death certificates, collecting medical records data, and completing and
forwarding death packets for coding and review on a monthly basis. All deaths, regardless of
cause or residence at the time of death, are ascertained and reviewed for determination of cause
of death. All death certificates are centrally coded according to the Ninth Revision of the
International Classification of Diseases by a single nosologist who has been with the SHS since
it began. Medical records, autopsy data, and other supplemental material for all deaths,
regardless of cause, are obtained and reviewed by two members of the SHS Mortality Committee
using standardized criteria. All fatal events judged to be strokes are directly forwarded to Dr.
Jorge Kizer at Cornell Medical Center, Division of Cardiology New Y ork-Presbyterian Hospital
for review. Both underlying and contributing causes of death are coded. In the final year of
Phase V, the names and identifying information for all SHS and SHFS participants who have
been lost to follow-up will be submitted to the National Death Index to determine their vital
status.

For participants in the SHFS, non-fatal CVD events that have occurred since their Phase
IV examination (or Phase III pilot study exam) are identified at the time of the Phase V re-
examination by means of a physical examination, ECG, and history and through review of the
participants’ medical records covering the time period between the Phase IV (or Phase III) and
Phase V examinations.

Strong Heart Study V. 07/01/06 I1-2 M&M Overview



Figure 1.1 Example of Tracking Form

SHS ID: 10xxxx DOB: 4/27/40
NAME: Smith, James DOD:

SSN: 000-00-0000 SHS-II Exam: 09/20/93
Address: PO Box 5, Rapid City, SD 57577 SHS-III Exam:

Home Phone: (605) 555-5555 IHS Rec # 000000

Work Phone: (605) 555-5556

EVENTS ABSTRACTED: None

Contact Method of MI/Stroke
Date Contact Result INIT Other CVD  Comments
NOTES:
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Table 1.1 Endpoints for Phases I, 11, and 111

Endpoints/Events
Primary Clinical Endpoints

Myocardial Infarction

Stroke

Congestive Heart Failure

ECG evidence of new MI

Coronary bypass surgery/angioplasty

Secondary Events of Interest/Pre-clinical Disease

Valvular Heart Disease

Angina

Peripheral Vascular Disease
Cardiac catheterization, positive
Positive treadmill test

Left ventricular hypertrophy (LVH)
Global evaluation of LV function
Cardiac wall motion abnormalities
Obstructive lung disease

(Ratio FEV1/FVC or FEV1/SVC)
End-stage renal disease (ESRD)

Type of Rate

L B T R

U

|

Source of Data

S, E 111
S, E1II
S, ETII
E I

S, E* 11

E I
E I
E1I
S, E* III
S, B* 11
ETI
E I
E I
E I

E*II1

I = Incidence P = Prevalence
E = Examination, Phase II or Phase III E*
confirmation

S = Surveillance contact

interview, with medical record

Endpoints for Phases I, I, and III are listed above in Table 1.1. For each event, there is a
designation as to whether it is an incident or prevalent event and the source(s) through which it
was initially ascertained. Because baseline data for the primary endpoints are available from
Phase I, new events ascertained in Phase II and Phase III were incident events, and all of the
primary endpoints, with the exception of ECG evidence of new myocardial infarction, were
identified through surveillance contacts. The majority of secondary events of interest shown in
the table were not specifically ascertained in Phase I, and thus, persons identified with these
conditions in Phase II were prevalent cases. Subsequent new onset events would be incident.

Identification of non-fatal CVD events in the SHS cohort continues in Phase V. The
specific events are listed below (Table 1.2). Persons are also asked, or records are reviewed, to
determine whether certain treatments or diagnostic procedures were done, including cardiac
bypass surgery or angioplasty, cardiac catheterization, stress testing, radionuclide imaging
studies, dialysis or renal transplant. The occurrence of non-fatal events in the SHFS non-cohort
participants since their Phase IV examinations (or Phase III pilot exam if a pilot family
participant did not return for the Phase IV exam) will also be ascertained at the time of their

Phase V examination.
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Table 1.2 Endpoints in Phases IV and V

Endpoints/Events Type of Rate Source of Data

Primary Clinical Endpoints

Myocardial Infarction I S

Stroke I S

Congestive Heart Failure I S

Coronary bypass surgery/angioplasty I S

ESRD I S+

Valvular heart disease I S+

Procedures for the treatment I S+
of Peripheral vascular disease

S+ = added to surveillance as of January 1, 2003

Secondary Events of Interest/Pre-clinical Disease

Cardiac catheterization, positive I S

Positive treadmill test | S

I = Incidence P = Prevalence S = Surveillance contact

1.2.2 Specific Surveillance Approaches
Table 1.3 presents the percentage of each SHS center’s population who have a telephone

and who have a P.O. address.

Table 1.3  Frequency of Home Telephones and P.O. Mailing Addresses by SHS Center
(SHS Phase 11, 8/96)

Type of Contact AZ OK SD/ND
Home Telephone

N 640 964 767

% 55% 77% 65%
Mailing Address
is PO Box N 654 427 863

% 56% 34% 74%

It is clear that the ability to contact individuals by typical follow-up measures varies by
center. The percent of participants who get their care exclusively through IHS and thus, for
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whom monitoring of THS user listings would be nearly complete, also varies by center. THS
computerized user listings are a useful source for each center; however, they are augmented with
other methods, especially in Oklahoma. Thus, the following approaches, to be carried out in the
order listed, are used for monthly surveillance contacts of Phase I cohort members.

For each name on the monthly list, check:

1. IHS computerized user listings (both inpatient and outpatient) for the occurrence of SHS
events of interest
2. For participants who do not regularly receive care at IHS facilities:
a. check with physicians who have previously provided information to the SHS for
that participant
b. if feasible at your center, send a follow-up questionnaire by mail to the
participant, with a telephone call to non-respondents within 4 weeks of mailing
(telephone could be used first).

C. make a home visit to obtain surveillance information if there is no telephone and
contact questionnaire is not returned.
3. After 3 months of repeated attempts to contact an individual have passed without success,
contact efforts should be terminated for that contact year.
4. The National Death Index will be queried near the end of the study to determine whether

SHS participants who are lost to follow up have died. If they have died, then copies of
their death certificates will be obtained so that they can be included in the mortality
review process.

Other methods specific for each center may be developed in collaboration with the M&M
coordinators, but these methods must be reviewed and approved by the Steering Committee prior
to implementation to ensure equal ascertainment across all three centers.

1.3  SURVEILLANCE STAFF

FIELD CENTERS: Each field center has an individual specifically responsible for mortality
and morbidity follow-up of the cohort (the Mortality and Morbidity (M&M) Coordinator). The
M&M Coordinator is responsible for the monthly surveillance contacts of cohort members,
obtaining and forwarding the requisite medical records information for review for fatal and non-
fatal events, and completing the monthly surveillance report and forwarding it to the
Coordinating Center. Mortality surveillance includes annual ascertainment of deaths in survivors
of the original cohort plus follow-up of any deaths among family study participants whenever
recognized by the Center staff. For participants in the SHFS, non-fatal CVD events that have
occurred since their Phase IV examination are identified at the time of the Phase V re-
examination by means of a physical examination, ECG, and history and through review of the
participants’ medical records covering the time period between the Phase IV and Phase V
examinations. During the Phase V examination process, the field staffs of each center identify
potential events for the family portion of Phase V surveillance and provide the M&M
Coordinators with a list for abstraction, thus assisting their M&M Coordinators in carrying out
the greatly expanded mission of M&M surveillance in Phase V.
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COORDINATING CENTER: The Coordinating Center has a specific individual designated as
responsible for all aspects of M&M surveillance, including the distribution of packets for QC
review, monitoring of progress at each center, and processing of data received.

1.4  SURVEILLANCE REPORTING

Monthly surveillance is done to account for all of the surviving SHS cohort members at
least once each year. Deaths of family members are documented and abstracted whenever
recognized by the Center staff. Identification of non-fatal CVD events in the SHS cohort
continues in Phase V, and, additionally, ascertainment of any non-fatal events in the SHFS non-
cohort participants since their Phase IV examinations (or Phase III pilot exam if a pilot family
participant did not return for the Phase IV exam) occurs at the time of the Phase V examinations.
An example of the monthly reporting form for cohort surveillance is given in Figure 1.2 below.

Monthly reports are provided as a cumulative total since the start of surveillance for that
contact year. The contact rate (# contacted + target number) and the abstraction rate (#
abstracted + (# events identified)) will be used to track the field staff's surveillance completion
rate. The following are explanations of each of the entries in the report.

TARGET NUMBER: The number of persons for whom M&M information should be
determined. This number is equivalent to approximately 1/12th of the total surviving cohort at
each center.

NUMBER CONTACTED: This is the number of target persons who have been accounted for.
To account for someone means to determine whether or not they are alive or dead, and if alive,
whether or not they MAY HAVE had an event of interest since the date of last contact. If NO
information is available for someone, then that participant has NOT been accounted for yet and
is pending contact.

CONTACT METHODS CAN INCLUDE:

1) IHS computerized user listings.

2) Telephone call with short questionnaire.

3) Letter, with short questionnaire.

4) Home visit to complete short questionnaire.

5) Chart review

# PARTICIPANTS WITH POTENTIAL EVENTS: This is the number of people for whom
contact has been made and who MAY have a morbid event of interest or who are reported to be
deceased. Mortality and morbidity are reported separately. Included here can be persons who
are known to have been hospitalized, but for whom the reason for hospitalization is unknown.
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# EVENTS IDENTIFIED: This is the total number of CVD EVENTS (there may be multiple
events per participant) and total number of reported deaths (this number will match the number
of participant deaths) that need to be abstracted. Included here can be events of hospitalization
for which the reason is unknown prior to checking the record.

# ABSTRACTED: This is the total number of potential events for which abstracts have been
completed.

FORWARDED PACKETS: These are the total numbers of mortality and morbidity packets,

which have been forwarded for panel review. These numbers are used to track the work-loads
and completion rates of the review panels.
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1.5 GENERAL GUIDELINES FOR PROCESSING MORTALITY AND MORBIDITY
PACKETS

Mortality and morbidity packets are assembled by the M&M Coordinators in each field center
according to the checklists provided in Appendix C below. All mortality packets are forwarded
to Dr. Maurice Sievers at the Arizona center. After review by Dr. Sievers, the original non-
stroke mortality packet, excluding Dr. Sievers' decision form, is forwarded to the next member of
the Mortality Review Panel listed on the assignment sheet provided by the Coordinating Center.
Thus, all deaths are reviewed by two members of the Mortality Review Committee, one of whom
is always Dr. Sievers. Discrepancies between the 1% and 2™ reviewers are identified by the
Coordinating Center. In instances when both reviewers determine the death to be non-CVD, but
the assigned causes differ, Dr. Sievers’ decision will be taken as the cause of death. For those
cases in which one of the two reviewers assigns a CVD cause or when there is a discrepancy in
type of CVD, the chart will be forwarded for mortality adjudication. Dr. James Howard and the
adjudicators will have the results of the other two reviews available to them so that the process in
Phase V is consistent with that used in Phases I through IV. All fatal events judged to be strokes
by Dr. Sievers will be directly forwarded to Dr. Jorge Kizer at Cornell Medical Center, Division
of Cardiology New Y ork-Presbyterian Hospital but not to the next member of the Mortality
Review Panel.

Lists of reviewers for morbidity packets are provided to each center by the Coordinating
Center for forwarding morbidity packets to members of the Morbidity Review Committee on a
prescribed, alternating schedule. All non-stroke morbidity packets will be forwarded to
Morbidity Review Committee members. Suspected non-fatal stroke events (without any other
event of interest to the SHS) abstracted by the M&M coordinator in each field center are
forwarded to Dr. Jorge Kizer at Cornell Medical Center, Division of Cardiology New York-
Presbyterian Hospital for review by him but not to the other members of Morbidity Review
Committee. Participants with suspected non-fatal stroke events plus other events of interest will
have their charts abstracted, the stroke portion forwarded to Dr. Kizer and the non-stroke events
forwarded to the next member on the list of the Morbidity Review Panel.

A complete listing of the members of each of the physician review panels is given in
Volume 1, Appendix 4, M&M Review Committee, of this manual.

When either a set of mortality or morbidity packets are forwarded by the field to the
reviewers, the M&M Coordinator should do the following:

a. include inside the box a copy of the shipping list of the contents of the box.
b. FAX or e-mail a copy of the shipping list to the recipient and a copy to the M&M

contact person at the CC (so they know what has been sent).

When preparing morbidity and mortality packets for forwarding to the physician
reviewers, the guidelines below should be followed:
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a. Materials are organized IN ORDER according to the photocopy checklist for that
event. Multiple events should be organized IN CHRONOLOGICAL ORDER
from least to most recent.

b. Include in the packet a copy of the monthly tracking sheet (provided by the CC)
for the individual for whom you are doing a packet. This is because the tracking
sheets include listings of all events previously reviewed and entered in the CC
database and having this history is useful to the reviewers. This sheet is also
intended to be useful to the field centers by providing a listing of what work has
already been done for that participant.

C. All relevant information FOR A GIVEN EVENT is collected before sending the
packets off for review.

d. The CC provides the reviewers with blank decision forms.

e. Reviewers contact the M&M Coordinator at the field site from which the packet
was sent, if they need additional material or require clarification of something in
the packet.

Specific instructions for reviewing and assigning causes of death and for documenting
non-fatal CVD events are given in the next two sections of this manual.

** When packets are ready to be sent to the Coordinating Center, send the box(es) by FED EX
economy service using forms provided by the Coordinating Center that include the CC account
number for payment. Packets should be sent to:

Center for American Indian Health Research
University of Oklahoma Health Sciences Center
801 NE 13" Street, CHB-100

Oklahoma City, OK 73104

Attn: M&M Surveillance Coordinator
Phone No.: (405) 271-3090
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CHAPTER TWO
MORTALITY SURVEILLANCE
2.1 MORTALITY SURVEILLANCE

The cohort members are monitored in an on-going fashion to identify deaths. Deaths of
family study members are documented and abstracted whenever recognized by the Center staff.
The following sources will be monitored on a regular basis to identify deaths in the cohort and
family participants as they occur: local newspapers and community notices, community and
tribal members, and THS, tribal and BIA records. Near the end of 2009, the final year of data
acquisition in Phase V, the State Health Departments will be contacted to identify death
certificates in the study communities for those deaths that may have been missed using other
sources. A combined list from all three centers of “missing * participants will also be sent to the
National Death Index.

2.1.1. Detailed Procedures for Mortality Surveillance
a. Cohort and Family Member Mortality Surveillance (through May 31, 2009)

Of the original 4,549 members of the Phase I cohort, it is estimated that 3,000 surviving
individuals are eligible for mortality surveillance for Phase V. All members of the Phase I
examination cohort, regardless of whether they participated in the Phases II and III exams, are
eligible for ongoing cohort mortality surveillance. Each member of the cohort will be contacted
annually during Phase V to determine his/her vital status. Based on the death rates experienced
thus far in the cohort, it is anticipated that collection of mortality data will be required for
approximately 30-35 deaths from each center each year.

Inclusion in the mortality surveillance of SHFS members will add over 3000 new
individuals from the SHFS to the mortality surveillance cohort and permit continued examination
of CVD risk factors in relation to “early” events and comparisons of these factors to those
associated with CVD at older ages. Focusing on age-specific risks will allow us to indirectly
take into account the “relatedness” of participants from the SHFS, who will have been added to
the surveillance cohort.

When a death is identified, the death certificate will be obtained and sent to the Study
nosologist, Mr. Karl Wise, to be coded. All deaths will be investigated, regardless of the cause
indicated on the death certificate. In order to conduct an independent, standardized review of
participant deaths, the following types of information will be collected (processing forms are
given in Appendix C of this volume).

1) discharge summary of the terminal hospital admission and all other admissions within
one year of death

2) emergency room report and related information

3) ambulance report and any clinical notes regarding those dead on arrival
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4)
5)

7)
8)

9)

10)

listed:

1y

2)

3)

4)

5)

autopsy report (if done)

pathology report (if done)

laboratory reports from the terminal visit (or those obtained closest to the date of death)
for tests relevant to the possible causes of death, including X-ray, ECG, enzymes, liver
function tests, cultures, etc. For non-CVD deaths, cause-specific tests will be used.
consultation reports regarding diagnoses pertinent to possible causes of death

medical examiner, coroner reports / police reports for unattended, out-of-hospital deaths,
and special tests, such as toxicology studies.

informant interview (see Appendices B and C of this volume) for possible CVD deaths
when medical records data are not sufficient or for deaths listed as “unknown”.

if not hospitalized in the year prior to death, copies of notes and test results from the last
IHS outpatient visit (IHS records only).

The following information should be collected for specific types of non-CVD causes

CANCER:

a) pathology report on which the original diagnosis was based, or if not available

b) any diagnostic reports that may help to determine the primary site of the tumor
(i.e., X-ray, CT, MRI, ultrasound) or a later report with information on cell type
and origin of the tumor.

INFECTIONS:

a) culture results or, if not available or culture negative
b) diagnostic serology

c) TB or other skin test results, if relevant

d) CBC and differential

e) temperature record from nurses notes.

LIVER FAILURE OR OTHER GI CONDITION

a) liver function tests (SGOT, Alkaline phosphatase, GGT, Bilirubin (direct and
indirect), LDH, CPK, Ammonia levels)

b) biopsy results

C) reports of other diagnostic tests (e.g., CT, MRI, endoscopy).

MULTI-SYSTEM PROBLEMS -- obtain all consultant reports when the cause is not
clear-cut (e.g., cancer, septic shock, gunshot wound).

INTENTIONAL OR UNINTENTIONAL INJURY -- Police and EMS reports, if
available. Alcohol use information, including blood alcohol.

Potential CVD deaths are documented and reviewed by the SHS Mortality Review

Committee. In addition, the SHS Mortality Review Committee will review the material obtained
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for each non-CVD death among SHS participants according to the procedure described by
Sievers, et al. Underlying and contributing causes of death will be coded. All causes of death
will be coded from this review, but analyses will generally be restricted to a slightly modified list
of the 15 leading causes of death (and their inclusive ICD-9 codes) used by Sievers, et al. These
causes are: diseases of the heart, malignant neoplasms, cerebrovascular disease, unintentional
injuries, and adverse effects, chronic obstructive pulmonary disease and allied conditions,
pneumonia and influenza, diabetes mellitus, chronic liver diseases and cirrhosis, atherosclerosis,
suicide, homicide and legal intervention, nephritis, nephrotic syndrome and nephrosis,
septicemia, and HIV/AIDS. Each death will be coded by two members of the review committee,
and discrepancies in CVD diagnosis will be adjudicated by Dr. James Howard and the Mortality
Committee.

Eligible deaths outside of the study area, but within the State, are included in the review
and confirmation procedure. For eligible out-of-state deaths, attempts will be made to obtain an
abstract or summary from the hospital where they died, and an interview will be done with an
informant concerning the circumstances of death. Local medical records for the decedent will
also be reviewed.

b. Procedure

The identification and confirmation of CVD deaths will involve the following steps: (1)
identification of all deaths, (2) obtaining all death certificates, (3) coding of all death certificates
by the central nosologist, (4) obtaining Coroner's/Medical Examiner's report, (5) review autopsy
reports, (6) chart review, and (7) independent confirmation of cause of death by the Mortality
Review Committee.

STEP 1: Identification of all deaths

All deaths will be identified by each center from tribal records, THS hospitals,
BIA, State Department of Health and/or the National Death Index. The name,
date of birth, date of death and place of death will be obtained for each eligible
death. Persons who died out-of-state when visiting other states will be included.

STEP 2: Obtaining death certificates and reviewing charts
With the names of the decedents, dates of birth, dates of death, and places of
death, copies of death certificates of all deaths will be obtained from the State
Department of Health. The Death Certificate Form (see Appendix B-1 for form
instructions and Appendix C for the form) will be completed by the local data
abstractor and transmitted to the Coordinating Center.

STEP 3: Coding of death certificates by central nosologist

The local center will record the ID on the back of the death certificate and send
only the death certificate to the central nosologist:
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Mr. Karl E. Wise

36 Fox Grape Lane
Southern Shores

Kitty Hawk, NC 27949

Mr. Wise will code the death certificate of the cause of death. The corresponding
Death Certificate Forms will simultaneously be sent to the Coordinating Center.
Mr. Wise will, in a standardized approach using ICD 9th Revision, record the
codes on the back of the death certificate and return it to the Coordinating Center.
The nosologist's codes will be entered into the computer. A copy of the codes
will be sent to the Study Center by the Coordinating Center.

STEP 4: Obtaining Coroner's/Medical Examiner's / Police Report

If it is indicated on the death certificate that an autopsy was performed, the
autopsy report and Coroner's/Medical Examiner's Report will be obtained by each
study center. Police report should also be obtained for injury deaths, if available.
Photocopy the autopsy report, complete the Photocopy Checklist, attach both to
the death certificate, and send the entire package to Dr. Sievers for confirmation.
Dr. Sievers will fill out the autopsy report form (Appendix C) based on the
cause(s) listed on the report.

STEP 5:

Review medical chart to see if the decedent was hospitalized within one year prior
to death and fill out Photocopy Checklist (Appendix C). All hospital admissions
between exam and death must be reviewed.

STEP 6: Confirmation of Cause of Death

a. If the decedent was hospitalized within one year prior to death, the
Photocopy Checklist will be completed. The Photocopy Checklist,
Mortality Survey Packet Checklist, the death certificate, the autopsy
report, the Coroner's/Medical Examiner's report, and police report, if
available, and relevant medical records information are sent to Dr. Sievers
for confirmation. (Mortality Survey Final Decision Form, Appendix C).

b. If the decedent died prior to arrival at the hospital, upon arrival, or in any
other non-hospital location (e.g., home, nursing home), and if available
information is not sufficient to determine whether the death was due to a
cardiovascular problem, the attending physician or nursing home staff, and
an informant will be identified from the death certificate or other sources
and contacted for an interview. The Informant Interview Form, and the
Photocopy Checklist will be completed (Appendix C). These two forms
as well as the death certificate, autopsy report, and coroner's/medical
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examiner's report (if available) will be forwarded to Dr. Sievers. The
Informant Interview is done for: 1) deaths that were not medically
attended (traumatic or violent are excluded), and 2) those that are
requested by a member of the Mortality Review Committee. Unattended
deaths in persons with end-stage renal disease who have voluntarily
discontinued dialysis and those occurring in persons with cancer who are
in hospice care and for whom there is no suspicion of CVD do NOT
require an Informant Interview. Deaths for which an autopsy was done
also do NOT require an Informant Interview. If there is any question as to
whether or not an interview is needed in a particular circumstance, field
staff should consult with their local Mortality Review Committee
physician.

C. Dr. Sievers will return the completed Final Decision Form to the
Coordinating Center for data entry. All of the mortality packets will be
forwarded to the next reviewer for independent classification of cause of
death. Once their review is completed, their Final Decision Form and the
mortality packet are forwarded to the Coordinating Center.

2.1.2 Review of Medical Charts of the Decedents

Unless the Coroner's / autopsy report is conclusive, medical records of the decedent will
be reviewed and pertinent data photocopied using the Photocopy Checklist. For deaths that
occurred in hospitals other than IHS hospitals, additional efforts will be made to secure medical
information. If the patient was hospitalized in more than one facility without intervening
discharge, all available medical records will be reviewed. Discharge summaries, ECGs, X-ray
reports, etc. will be photocopied and attached to the Checklist. If the patient died in a hospital as
an in-patient, data accumulated in the period of hospitalization will be reviewed. If the patient
died out-of-hospital or died upon arrival at the hospital, available information in the medical
records for relevant hospitalizations and outpatient visits within one year prior to death will be
reviewed.

2.1.3 Informant Interview

Informant interviews are very helpful in deaths that occur outside the hospital, especially
if no autopsy, coroner, or medical examiner reports are available. It is important to note that the
most useful portion of the interview is that which describes what happened to the person during
the last few hours (day) of his or her life. Often these descriptions of the person’s symptoms or
behaviors are the best indicators of likely cause of death. Thus, this portion of the interview
should be a major focus, as well as questions regarding timing of any symptoms in relation to
death. Using name and address information from the death certificate, an attempt will first be
made to contact and interview the spouse or a first-degree relative (i.e., parent, son, daughter, or
sibling) of the decedent, or someone else who witnessed the death including nursing home staff,
if applicable. The following procedure will be followed:
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(1) Find the informant's telephone number and/or address.

(2) If the telephone number is available, call him/her to request permission to
interview and to set up an interview appointment. The interview may be
conducted over the telephone, or if necessary, in person using the Informant
Interview Form.

3) If phone contact is not possible, the local community health representative or
public health nurse will be asked to assist in arranging the interview.

(4) If the informant cannot be contacted by phone or in person, a form letter, a reply
letter and a self-addressed and stamped envelope will be sent asking the informant
for permission for an interview and convenient time for the interview. If the form
letter is sent and no reply is received in three weeks, another such letter is sent by
certified mail. If no reply is received within one month, no further effort to
contact the individual is made.

When the death is witnessed by someone other than a member of the decedent's family,
both a family member and the witness are interviewed. In such a case, the information from both
interviews is recorded on separate Informant Interview Forms. Up to three (the three best)
Informant Interview Forms may be completed for a given event.

The SHS field coordinators oversee the informant interview to ensure that the staff
members who conduct such interviews are appropriately trained and not overly stressed by the
conduct of the interview. Informant interviewers will be trained in bereavement counseling
when possible, and the SHS center coordinator will debrief the interviewer after each interview
is complete. In this way, SHS staff will assist the family with bereavement, and necessary
support will be provided to the interviewers, who conduct these difficult interviews.

2.1.4 Death Occurring Outside of the Study Community
Eligible deaths outside of the study area, but within the State, will be included in the
above review and confirmation procedure. For eligible out-of-state deaths, attempts will be

made to obtain an abstract or summary from the hospitals where they died and, if these cannot be
obtained, to interview an informant. Their local medical charts will also be reviewed.
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2.2  DEFINITIONS OF CVD DEATHS
The following will be the primary events of interest:

(1) Definite fatal myocardial infarction (MI)

(2) Definite sudden death due to coronary heart disease (CHD)
3) Definite fatal CHD

(4) Possible fatal CHD

®)) Definite fatal stroke

(6) Possible fatal stroke

(7) Definite fatal congestive heart failure (CHF)

(8) Possible fatal CHF

9) Other fatal CVD

Criteria used for ascertaining the primary CVD deaths are the International Diagnostic
criteria for acute myocardial infarction and acute stroke and criteria for fatal CHF of the
Framingham study:

2.2.1 Definite fatal myocardial infarction (MI)
(la)  Definite MI within 4 weeks of death by criteria:
1. Evolving diagnostic ECG
AND/OR
2. Diagnostic ECG and abnormal enzymes
AND/OR
3. Prolonged cardiac pain and abnormal enzymes.
OR
(Ib)  Acute MI diagnosed by autopsy
AND
(2) No known non-atherosclerotic or non-cardiac-atherosclerotic process that was

probably lethal according to death certificate, autopsy report, hospital records, or
physician records.
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2.2.2 Definite sudden death due to coronary heart disease (CHD)

2.2.3

(1

)

©)

Death witnessed as occurring within 1 hour after the onset of severe cardiac
symptoms (cardiac pain - see below, shortness of breath, fainting) or within 1
hour after the subject was last seen without symptoms

AND

No documentation of definite acute MI within, 4 weeks prior to death by criteria
(see (1)a. in Section 2.2.1 for criteria for definite MI)

AND
No known non-atherosclerotic or non-cardiac-atherosclerotic process that was

probably lethal according to death certificate, autopsy report, hospital records, or
physician report.

Definite fatal CHD

(1)

)

3)

4

(5a)

Death certificate with consistent underlying or immediate cause(s)
(ICD-9 codes 410-414)

AND
No documentation by criteria of definite acute MI within 4 weeks prior to death
AND
Criteria for sudden death not met
AND
No known non-atherosclerotic or non-cardiac-atherosclerotic process or event that
was probably lethal according to death certificate, autopsy report, hospital
records, or physician records
AND
Previous history of MI according to relative, physician, or hospital records, or
definite MI (see criteria above) or possible MI by criteria below:

(One or more of the following categories: * )

1) Equivocal enzymes and equivocal ECG (with or without pain)

2) Equivocal enzymes and diagnostic ECG (no pain)
3) Abnormal enzymes and other ECG (no pain)
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4) Abnormal enzymes and equivocal ECG (no pain)

5) Abnormal enzymes alone (no pain, ECG absent or uncodeable)

6) Prolonged cardiac pain and equivocal enzymes (ECG absent or
uncodeable)

7) Prolonged cardiac pain and equivocal ECG (enzymes incomplete)

8) Prolonged cardiac pain and diagnostic ECG (equivocal or
incomplete enzymes)

9) Prolonged cardiac pain alone (ECG and enzymes incomplete)

10)  Prolonged cardiac pain, "other" ECG, equivocal enzymes
11)  Prolonged cardiac pain, "other" ECG, incomplete enzymes

OR

(5b)  Autopsy reporting severe atherosclerotic-coronary artery disease or old MI
without acute MI (50% proximal narrowing of two major vessels or 75%
proximal narrowing of one more vessel if anatomic details given)
OR

(5¢) Rapid death:

Death occurring greater than 1 and less than or equal to 24 hours after the onset of
severe cardiac symptoms or after subject was last seen without symptoms.

*  Definitions are given in Section 2.3.
2.2.4 Possible fatal CHD
(1) No documentation by criteria of definite acute MI within 4 weeks prior to death
AND
(2) No documentation by criteria of definite sudden death
AND
3) No documentation by criteria of definite fatal CHD
AND

4) Death certificate with consistent underlying or immediate cause (ICD-9 codes
410-414)

AND
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2.25

2.2.6

)

No known non-atherosclerotic or non-cardiac-atherosclerotic process that was
probably lethal according to death certificate, autopsy report, hospital records, or
physician records.

Definite Fatal Stroke (for definitions of stroke sub-types, see pp. 1I-25-11-26)

(1a)

(1b)

(2a)

(2b)

(2¢)

Cerebral infarction or hemorrhage diagnosed at autopsy
AND

No other disease process or event such as brain tumor, subdural hematoma,
metabolic disorder, or peripheral lesion that could cause focal neurologic deficit
with or without coma - according to death certificate, autopsy, hospital records, or
physician records

OR

History of rapid onset (approximately minutes to hours from onset to time of
maximum acute neurologic deficit) of focal neurologic deficit with or without
change in state of consciousness

AND

Documentation of focal neurologic deficit by unequivocal physician or laboratory
finding within 6 weeks of death with >24 hours duration of objective physician
findings

AND

See list under (1b) above.

Possible “Undocumented” Fatal Stroke (for definitions of stroke sub-types, see pp. II-
25-11-26)

(1)

2)

Death certificate with consistent underlying or immediate cause (ICD-9 codes
431-437) but neither autopsy evidence nor adequate pre-terminal documentation
of the event

AND

No evidence at autopsy examination of the brain, if performed, of any disease
process other than cerebral infarction or hemorrhage that could cause focal
neurologic signs (see (1b) above).
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2.2.7 Definite Fatal CHF

Two major or one major and 2 minor criteria must be present concurrently.
Major criteria

Paroxysmal nocturnal dyspnea or orthopnea
Neck vein distention

Rales

Cardiomegaly

Acute pulmonary edema

S; gallop

Increased venous pressure > 16 cm water
Circulation time > 25 seconds
Hepatojugular reflux

Minor criteria
Ankle edema
Night cough
Dyspnea on exertion
Hepatomegaly
Pleural effusion
Vital capacity reduced by one-third from predicted
Tachycardia (rate of heart > 120/min)
Elevated B-type Natriuretic Peptide (BNP)
Major or Minor criterion

Weight loss > 4.5 kg in 5 days in response to treatment. No known non-cardiac
process, such as renal failure, leading to massive fluid overload.

2.2.8 Possible Fatal CHF

Death certificate with consistent underlying or immediate cause, but neither autopsy
evidence nor adequate pre-terminal documentation of the event.

2.2.9 Other Fatal CVD
1. Definite other fatal CVD
(la)  Autopsy evidence consistent with other CVD as cause of death
OR
(1b)  Death certificate with consistent underlying or immediate cause
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AND
(2) Adequate documentation in medical records
Possible other fatal CVD

Death certificate with consistent underlying or immediate cause, but does not
satisfy any of the above criteria.

2.3  DEFINITION OF ABNORMAL ECG, ABNORMAL ENZYMES, PROLONGED
CHEST PAIN, AND STROKE TYPES

2.3.1 Abnormal ECG

1. Evolving Diagnostic ECG

An evolving pattern on serial ECGs of a diagnostic ECG. (An evolving pattern of
changes [appearance or disappearance within lead groups: anterior (V; -Vs ); lateral (I, aVy , Vy);
or inferior (II, I1I, aVy )] establishes the infarct as acute. Two or more ECG recordings during the
hospitalization are needed for this classification.)

To qualify as a Q wave, deflection should be at least 0.1 mV (1 mm.) in amplitude.

Possibilities:

®

No Q wave in one ECG record followed by a record with a diagnostic Q wave.
OR

An equivocal Q wave and no major ST segment depression in one ECG followed
by a record with a diagnostic Q wave PLUS a major ST segment depression.

OR

An equivocal Q wave and no ST segment elevation in one ECG record followed
by a record with a diagnostic Q wave PLUS ST segment elevation > 1 mm.

OR

An equivocal Q wave and no major T wave inversion in one ECG record followed
by a record with a diagnostic Q wave PLUS a major T wave inversion.

OR
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e. No Q wave and no ST Junction depression > 0.5 mm. and flat or down-sloping ST
segment depression followed by a record with an equivocal Q wave PLUS ST
Junction and flat or down-sloping ST depression of 0.5 mm.

OR

f. No Q wave and no ST elevation > 1 mm. followed by a record with an equivocal
Q wave PLUS ST elevation > 1 mm.

OR

g. No Q wave and no T wave findings diagnostic of infarction followed by a record
with an equivocal Q wave PLUS T wave findings diagnostic of infarction.

DIAGNOSTIC ECG WITH Q WAVE

a. Diagnostic Q and QS patterns.

DIAGNOSTIC ECG WITHOUT Q WAVE

a. ST segment elevation PLUS T wave depression indicative of infarction.
(T wave depression cannot be used in the presence of ventricular conduction
defects.)

EQUIVOCAL ECG WITH Q WAVE

a. ECG with Q and QS pattern possibly representing infarction.

EQUIVOCAL ECG WITHOUT Q WAVE

a. ST junction (J) and segment depression or T wave inversions or ST segment
elevations possibly representing infarction.

OTHER

a. All other findings, including normal.

UNCODEABLE ECG

a. Missing Leads

b. Baseline drift (1 in 20) if it obscures ST-T segment.

c. Muscle tremor giving 2 mm peak-to-peak oscillation.

d. Other technical errors making Q wave measurements impossible.
e. Major abnormal QRS conduction patterns (BBB, pacer, etc.)
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2.3.2 Abnormal Enzymes

To be able to be used to evaluate an MI, enzymes must have been measured within 1-4
days of admission or onset of acute event, whichever is later.

1. Abnormal Cardiac Enzymes

Enzymes are classed as "abnormal" if any appropriately-timed enzyme values meet any
of the following criteria:

1)

2a)

2b)

3a)

3b)

4a)

4b)

Troponin is > 2 times the upper limit of the normal range used by the lab at which
the test was done or it is reported as “abnormal”.

OR

CK-MB is "present" (if laboratory uses the criterion of "present" or "absent"
without reporting a more specific value) or the CK-MB (heart fraction) is at least
twice the upper limits of normal (if hospital uses quantitative criteria) or 10% of
the total CK value, and total CK is at least twice the upper limit of normal.

AND

There is no known non-ischemic cause (cardiac surgery, severe muscle trauma,
rhabdomyolysis) for the elevated enzyme value.

OR

The ratio LDH; : LDH, > 1

AND

There is no evidence of hemolytic disease.
OR

Total CK and LDH are both at least twice the upper limits of normal. (These
increases do not have to occur on the same day.)

AND

There is no known non-ischemic cause (cardiac surgery, severe muscle trauma,
rhabdomyolysis) for the elevated enzyme value and no evidence of hemolytic
disease.
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2. Equivocal Cardiac Enzyme

Enzymes are classed as "equivocal" if the criteria for abnormal are not met and if:

1) Either total CK or total LDH are at least twice the upper limits of normal.

OR

2) Both total CK and total LDH are between the upper limits of normal and twice the
upper limits of normal. (These increases do not have to occur on the same day.)

OR

3) CK-MB= 5-9% of total CK or is "weakly present".

A summary of the enzyme diagnostic criteria, as related to total CK and LDH is given in

the following algorithm:

Twice Upper Equivocal Equivocal Abnormal
Limit of Normal
TOTAL LDH Upper Normal Equivocal Equivocal
Limit of Normal
Normal Normal Normal Equivocal
Normal Upper Twice Upper

Limit Limit
of Normal of Normal
TOTAL CK

2.3.3 Prolonged Cardiac Pain

Pain having the following characteristics: Occurring anywhere in the antrior chest, left
arm or jaw, which may also involve the back, shoulder, right arm, or abdomen on one or both

sides and lasting for more than 20 minutes.
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2.34  Stroke Types (See Petty GW et al. Stroke 2000;31:1062-1068 and Broderick JP et al.
Stroke 1992;23:1250-1256.)

2.3.4.1 Cerebral Infarction
2.3.4.1.1 Cardioembolic Stroke

Defined by the presence of one or more major cardiac sources of embolism, or of a
condition consistent with a cardioembolic etiology: (1) congestive heart failure at stroke
onset; (2) myocardial infarction within 2 months prior to stroke onset; (3)
hemodynamically significant mitral valve disease; (4) prosthetic mitral or aortic valve;
(5) atrial fibrillation or flutter; (6) cardiomyopathy; (7) congenital heart disease; (8)
recent systemic arterial emboli; (9) stroke within 48 hours after coronary artery bypass
surgery; (10) stroke within 48 hours after left ventricular aneurysm surgery; (11) stroke
related to cardiac catheterization or pacemaker implantation; (12) left ventricular
aneurysm; (13) intracardiac thrombus; (14) valvular vegetations; (15) sick sinus
syndrome; 16) autopsy evidence of recent myocardial infarction that could be dated at
the time of or before the stroke; (17) autopsy evidence of rheumatic heart disease; (18)
autopsy or imaging (arteriography, magnetic resonance angiography, computed
tomography angiography) evidence of recent systemic arterial emboli that could be
dated at the time of or before the stroke; and (19) autopsy or imaging (arteriography,
magnetic resonance angiography, computed tomography) evidence of embolic
occlusion of an intracerebral vessel with little or no evidence of cervical or intracranial
atherosclerotic disease.

2.3.4.1.2 Atherothrombotic Stroke

Characterized by the presence of occlusion or a > 50% stenosis of a cervicocephalic
artery (carotid, vertebral, basilar, middle cerebral, anterior cerebral, or posterior
cerebral) supplying the vascular territory of the stroke, as documented by ultrasound,
transcranial Doppler, oculopneumoplethysmography, cerebral angiography, magnetic
resonance angiography, computed tomography angiography or autopsy.

2.3.4.1.3 Lacunar Stroke

Classified based on the presence of a clinical syndrome consisting of pure motor stroke,
pure sensorimotor stroke, pure sensory stroke, ataxic hemiparesis, or clumsy hand-
dysarthria. Brain CT or MRI demonstrates either no lesion to explain the syndrome or
a deep ischemic stroke, < 15 mm in size, in a location consistent with the clinical
syndrome.

2.3.4.1.4 Other, Unknown Infarction

Cerebral infarction defying classification into any of the above categories. This includes
cryptogenic infarction, i.e., infarction of uncertain cause despite a thorough evaluation or
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because the evaluation is incomplete; infarction in the setting of competing potential
etiologies (e.g., a 70% ipsilateral carotid stenosis in the presence of left ventricular
thrombus); and infarction attributable to uncommon etiologies, such as vasculitis,
fibromuscular dysplasia, etc.

2.3.4.2 Intracerebral (Intraparenchymal) Hemorrhage

The acute onset of focal neurological deficit possibly associated with headache, vomiting,
altered level of consciousness, signs of meningeal irritation, or blood stained CSF. If
performed, CT, MRI, or autopsy will demonstrate a parenchymal hemorrhage. Rupture
of a lesion resulting in parenchymal hemorrhage, which is not associated with
hemorrhage into the subarachnoid space, is classified as an intracerebral hemorrhage.
Intraparenchymal hemorrhage extending into the subarachnoid space is also classified as
an intracerebral hemorrhage.

2.3.4.3 Subarachnoid Hemorrhage

The abrupt onset of headache, with or without altered consciousness, and with associated
signs of meningeal irritation. A focal neurologic deficit may develop acutely or with a
delay of hours or days after the other criteria have been present. CT, MRI, CSF
examination, or autopsy will show blood in the subarachnoid space. A subarachnoid
hemorrhage is one that is confined to the subarachnoid space. Imaging studies or autopsy
may show an intraparenchymal hemorrhage that occurred either at or after the onset of
primary subarachnoid hemorrhage. Intraparenchymal hemorrhage extending into the
subarachnoid space is classified as an intracerebral hemorrhage.

2.3.4.4 Transient Ischemic Attack

A transient ischemic attack (TIA) is an episode of focal neurological symptoms with
abrupt onset and rapid resolution lasting less than 24 hours and due to altered circulation
to a limited region of the brain. Transient visual disturbances associated with retinal
ischemia will be excluded. Transient symptoms such as syncope, unexplained
unconsciousness, dizziness, or wooziness will be excluded unless associated with other
symptoms of brainstem ischemia. Symptoms such as vertigo, dysarthria, or diplopia,
which occur in isolation without other symptoms of brainstem ischemia are excluded.
The diagnosis of TIA is a clinical one; results of neuroimaging studies are recorded but
do not affect the diagnosis of TIA.
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2.4

MORTALITY SURVEY FORMS (see Appendix C)

Mortality Survey Death Certificate Form: This form codes relevant information
directly from the death certificate.

Final Decision Form I - Autopsy Report Form: This form is designed to capture the
underlying cause of death as designated by the pathologist, medical examiner or coroner
when an autopsy has been performed. The form is completed by Dr. Sievers when an
autopsy report accompanies the mortality packet. The form is completed by transcribing
the relevant information from the autopsy report, and does not involve decision-making.

Photocopy Checklist for Medical Records Review - Mortality Surveillance - CVD
and Non-CVD: This check list is intended to assist the field staff in collecting the
appropriate medical records information for review of the cause of death in SHS
participants. It also serves as a computerized record of the materials collected to support
the mortality review for each event. The form is completed by the field staff collecting
information on a SHS death.

Mortality Survey - Final Decision Form: This form records the judgment of the SHS
Mortality Review Committee member as to the underlying and contributory causes of
death. The form is completed independently by two reviewers for each SHS participant
death. Completed forms are forwarded to the Coordinating Center for data entry and
review to identify discrepancies in assigned causes.

SPECIAL COMMENTS:

Assigning Codes for Causes of Death - Section A of the Final Decision Form includes
codes for the underlying cause of death (only 1 is allowed) and for up to 2 contributing
causes. Codes 01 through 09 are used for CVD and codes 21 through 33 are used for
major, non-CVD causes. Code 88 should be used to designate a cause other than those
listed, and the exact "other" cause should be printed in the space provided. Code 99 is
used to designate death due to indeterminate causes. When a vascular disease was a
contributory cause of death, the code associated with a "definite" occurrence should be
used, 1.e., codes 01, 03, 05 or 07.

The remainder of the form is used to indicate the types of evidence on which the
designation of CVD was based. For non-CVD deaths, up to 3 evidence codes are
provided to record the type of information on which the decision regarding cause of death
was based.

Mortality Survey Packet Checklist: This form is used by the field staff to organize
materials for the mortality packets prior to forwarding the packet to Dr. Sievers for
review.
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Master List of Hospitalizations and Outpatient Visits: This form (see Appendix D) is
used by the field staff to record both in-patient and out-patient visits for which the
medical records need to be reviewed. This would include any event of interest to the
SHS or may be used by the centers to keep a log of all hospitalizations or outpatient
visits. The intent of the form is to be useful to the field staff for organizing the events

that require review for any given participant.
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CHAPTER THREE
MORBIDITY SURVEILLANCE
3.1 ELIGIBLE POPULATION

Cardiovascular morbidity will be identified among surviving SHS cohort members in the
three study areas through annual contacts or review of medical records, and through interviews
of the participants at their Phase V examination of cohort members of the family study. Events
of interest are those occurring since the SHS-III examination (or the most recent chart review if
that was the last contact). Some prior events that were inadvertently missed may also be picked
up in Phase IV.

The occurrence of non-fatal events in the SHFS non-cohort participants since their Phase
IV examinations (or Phase III pilot exam if a pilot family participant did not return for the Phase
IV exam) will also be ascertained at the time of the Phase V re-examination by means of a
physical examination, ECG, and history and through review of the participants’ medical records

covering the time period between the Phase IV (or Phase III pilot exam) and Phase V
examinations.

3.2 SURVEILLANCE EVENTS

Tables 1.1 and 1.2 (above) summarize the primary and secondary CVD endpoints of
interest in the SHS. All potentially eligible events will be reviewed whether they were treated on
an in-patient or out-patient basis. Outcomes include selected positive tests for atherosclerosis.

Criteria used for defining acute myocardial infarction and stroke have been derived
primarily from the International Diagnostic Criteria. The criteria for "diagnostic" cardiac
enzymes are those of ARIC and the International Diagnostic Criteria.
3.3 DIAGNOSTIC CRITERIA: NON-FATAL MYOCARDIAL INFARCTION
3.3.1 Definite Non-Fatal Ml

Must meet one or more of the following criteria:

1. Evolving diagnostic ECG (defined in Section 2.3.1);

OR
2. Diagnostic ECG and abnormal enzymes (defined in Sections 2.3.1 and 2.3.2);

OR
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3. Prolonged cardiac pain (defined in Section 2.3.3) and abnormal enzymes.
3.3.2 Possible Non-Fatal Ml

Must meet one or more of the following criteria in the absence of findings that meet the
criteria for Definite Non-Fatal MI:

Equivocal enzymes and equivocal ECG (with or without pain)

Equivocal enzyme and diagnostic ECG (no pain)

Abnormal enzymes and other ECG (no pain)

Abnormal enzymes and equivocal ECG (no pain)

Abnormal enzymes alone (no pain, ECG absent or uncodeable)

Prolonged cardiac pain and equivocal enzymes (ECG absent or uncodeable)
Prolonged cardiac pain and equivocal ECG (enzymes incomplete)
Prolonged cardiac pain and diagnostic ECG (equivocal or incomplete enzymes)
. Prolonged cardiac pain alone (ECG and enzymes incomplete)

0.  Prolonged cardiac pain, "other" ECG, equivocal enzymes

1. Prolonged cardiac pain, "other" ECG, incomplete enzymes

—Z 0PN AW

3.3.3 Definite Coronary Heart Disease (CHD)

Cardiac cath proven coronary artery disease, Or
PTCA, or

Coronary artery bypass grafting, or

Abnormal stress ECG, and Abnormal imaging, or
Positive functional test of ischemia (such as treadmill)

Nk W=

3.3.4 Possible Coronary Heart Disease

Meets some, but not met all, criteria for definite CHD or test results are equivocal.
3.3.5 Other Non-fatal CVD

Congestive Heart Failure (CHF)

CHEF secondary to ESRD (ESRD diagnosis=10)

Cardiomyopathy

Valvular Heart Disease

Left ventricular Hypertrophy

Atrial Fibrillation

Non-coronary heart surgery or carotid or other vascular surgery (includes
procedures for Peripheral Vascular Disease (PVD))

Pacemaker implantation

Positive non-coronary angiography (includes procedures for PVD)
10. Arrhythmia

A il

o x©
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11.  Angina pectoris (Class 2 chest pain, or relieved by nitroglycerides; otherwise,
diagnosis=07)

3.3.6 End Stage Renal Disease

1. Kidney dialysis
2. Kidney transplantation

3.3.7 ECG Tracings to be Photocopied
The following ECG tracings are to be photocopied:
1. The last ECG obtained prior to this admission.
2. The first ECG recorded after admission or the occurrence of an in-hospital event.
3. The first ECG done each day thereafter, and
4. The last ECG recorded before discharge.

The photocopies of ECGs should be dated according to the date and time the ECG was
done, and they should be arranged in chronological order from earliest to latest.

A summary of the diagnostic criteria for hospitalized, non-fatal myocardial infarction
used in the Strong Heart Study is given in Table 3.1 below.
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Table 3.1 Summary of Diagnostic Criteria for Hospitalized, Non-Fatal Myocardial Infarction (MlI)

Cardiac Pain ECG Findings Enzymes Diagnosis
Present Evolving Diagnostic ECG ~ Abnormal Definite MI
Equivocal Definite MI
Incomplete Definite MI
Normal Definite MI
Diagnostic ECG Abnormal Definite MI
Equivocal Possible MI
Incomplete Possible MI
Normal No MI
Equivocal ECG Abnormal Definite MI
Equivocal Possible MI
Incomplete No MI
Normal No MI
Absent, Uncodeable, Abnormal Definite M1
or other Equivocal Possible MI
Incomplete No MI
Normal No MI
Not present Evolving Diagnostic ECG ~ Abnormal Definite MI
Equivocal Definite MI
Incomplete Definite MI
Normal Definite MI
Diagnostic ECG Abnormal Definite MI
Equivocal Possible MI
Incomplete No MI
Normal No MI
Equivocal ECG Abnormal Possible MI
Equivocal Possible MI
Incomplete No MI
Normal No MI
Absent, Uncodeable, Abnormal Possible MI
or other Equivocal No MI
Incomplete No MI
Normal No MI
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3.4  DIAGNOSTIC CRITERIA: NON-FATAL STROKE
3.4.1 Definite Non-Fatal Stroke (for definitions of stroke sub-types, see pp. 11-42-11-43)

1. History of rapid onset (approximately minutes to hours from onset to time of
maximum acute neurologic deficit) of focal neurologic deficit with or without a
change in state of consciousness

AND

2. Documentation of focal neurologic deficit by unequivocal physician or laboratory
finding within 6 weeks of onset with 24 hours duration of objective physician
findings

AND

3. No other disease process or event such as brain tumor, sub-dural hematoma,
metabolic disorder, or peripheral lesion that could cause focal neurologic deficit
with or without coma according to hospital records.

3.4.2 Possible Non-Fatal Stroke (for definitions of stroke sub-types, see pp. 11-42-11-43)

la. History of rapid onset (approximately minutes to hours from onset to time of
maximum acute neurologic deficit) of focal neurologic deficit with or without
change in state of consciousness,
AND

Ib.  Documentation of focal neurologic deficit by unequivocal physician or laboratory
finding within 6 weeks of onset with 24 hours duration of objective physician
findings,
OR

Ic. Discharge diagnoses with consistent primary or secondary codes (ICD-9-CM
codes 431, 432, 434, 436, 437),

AND
2. No evidence by unequivocal physician or laboratory findings of any other disease

process or event causing focal brain deficit or coma other than cerebral infarction
or hemorrhage according to hospital records.
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3.4.3 Unequivocal Laboratory Findings (for definitions of stroke sub-types, see pp. 11-42-11-

43)

1. A computerized axial tomography (CAT) scan showing no definite findings of
any disease process or event causing focal brain deficit or coma other than
cerebral infarction or hemorrhage,

AND

2a. Showing a focal area of decreased or normal attenuation consistent with cerebral

infarct,
OR
2b. Showing focal increased attenuation consistent with intra-cerebral hemorrhage.

A summary of the diagnostic criteria for hospitalized, non-fatal stroke used in the Strong
Heart Study is given in Table 3.2 below (for definitions of stroke sub-types, see pp. 11-42-11-43).

Table 3.2 Summary of Diagnostic Criteria for Hospitalized, Non-Fatal Stroke

Diagnostic Onset/Duration Other Diagnosis
Evidence Neuro. Deficit Causes

Unequivocal physician Rapid/ > 24 hr. Absent Definite Stroke
or laboratory

Discharge Diagnoses Rapid/ > 24 hr. Absent Possible Stroke

of Stroke (431, 432, 434, 436, 437)

All other combinations

No Stroke
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3.5 DEFINITE CHF

Two major or one major and 2 minor criteria must be present concurrently.

Major criteria

Paroxysmal nocturnal dyspnea or orthopnea
Neck vein distention

Rales

Cardiomegaly

Acute pulmonary edema

S; gallop

Increased venous pressure > 16 cm water
Circulation time > 25 seconds
Hepatojugular reflux

Minor criteria

Ankle edema

Night cough
Dyspnea on exertion
Hepatomegaly
Pleural effusion

Vital capacity reduced by one-third from predicted

Tachycardia (rate of > 120/min)
Elevated B-type Natriuretic Peptide (BNP)

Major or Minor criterion

Weight loss > 4.5 kg in 5 days in response to treatment. No known non-cardiac
process leading to massive fluid overload such as renal failure.

Congestive heart failure that occurs secondary to ESRD should be entered as such in item

4.b. but coded as “non-CVD, specify:”, code “10" in part A.
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3.6 ABNORMAL ECG

1. Evolving Diagnostic ECG

An evolving pattern on serial ECGs of a diagnostic ECG. (An evolving pattern of
changes [appearance or disappearance within lead groups: anterior (V, -Vs ); lateral (I, aVy, Vp);
or inferior (II, ITI, aVy)] establishes the infarct as acute. Two or more ECG recordings during the
hospitalization are needed for this classification.)

To qualify as a Q wave, deflection should be at least 0.1 mV (1 mm.) in amplitude.

Possibilities:

a. No Q wave in one ECG record followed by a record with a diagnostic Q wave.
OR

b. An equivocal Q wave and no major ST segment depression in one ECG followed

by a record with a diagnostic Q wave PLUS a major ST segment depression.
OR

C. An equivocal Q wave and no ST segment elevation in one ECG record followed
by a record with a diagnostic Q wave PLUS ST segment elevation > 1 mm.

OR

d. An equivocal Q wave and no major T wave inversion in one ECG record followed
by a record with a diagnostic Q wave PLUS a major T wave inversion.

OR

e. No Q wave and no ST Junction depression > 0.5 mm. and flat or down-sloping ST
segment depression followed by a record with an equivocal Q wave PLUS ST
Junction and flat or down-sloping ST depression of 0.5 mm.

OR

f. No Q wave and no ST elevation > 1 mm. followed by a record with an equivocal
Q wave PLUS ST elevation > 1 mm.

OR

g. No Q wave and no T wave findings diagnostic of infarction followed by a record
with an equivocal Q wave PLUS T wave findings diagnostic of infarction.
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3.7

DIAGNOSTIC ECG WITH Q WAVE

a. Diagnostic Q and QS patterns.

DIAGNOSTIC ECG WITHOUT Q WAVE

a. ST segment elevation PLUS T wave depression indicative of infarction.
(T wave depression cannot be used in the presence of ventricular conduction
defects.)

EQUIVOCAL ECG WITH Q WAVE

a. ECG with Q and QS pattern possibly representing infarction.

EQUIVOCAL ECG WITHOUT Q WAVE

a. ST junction (J) and segment depression or T wave inversions or ST segment
elevations possibly representing infarction.

OTHER

a. All other findings, including normal.

UNCODEABLE ECG

a. Missing Leads

b. Baseline drift (1 in 20) if it obscures ST-T segment.

c. Muscle tremor giving 2 mm peak-to-peak oscillation.

d. Other technical errors making Q wave measurements impossible.
e. Major abnormal QRS conduction patterns (BBB, pacer, etc.)

ABNORMAL ENZYMES

To be able to be used to evaluate an MI, enzymes must have been measured within 1-4

days of admission or onset of acute event, whichever is later.

1) Troponin is > 2 times the upper limit of the normal range used by the lab at which
the test was done or it is reported as “abnormal”.

OR

2a)  CK-MB is "present" (if laboratory uses the criterion of "present" or "absent"
without reporting a more specific value) or the CK-MB (heart fraction) is at least
twice the upper limits of normal (if hospital uses quantitative criteria) or 10% of
the total CK value, and total CK is at least twice the upper limit of normal.
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AND

2b)  There is no known non-ischemic cause (cardiac surgery, severe muscle trauma,
rhabdomyolysis) for the elevated enzyme value.

OR

3a) The ratio LDH; : LDH, > 1
AND

3b)  There is no evidence of hemolytic disease.
OR

4a)  Total CK and LDH are both at least twice the upper limits of normal. (These
increases do not have to occur on the same day.)

AND
4b)  There is no known non-ischemic cause (cardiac surgery, severe muscle trauma,
rhabdomyolysis) for the elevated enzyme value and no evidence of hemolytic
disease.
2. Equivocal Cardiac Enzyme
Enzymes are classed as "equivocal" if the criteria for abnormal are not met and if:
1) Either total CK or total LDH are at least twice the upper limits of normal.

OR

2) Both total CK and total LDH are between the upper limits of normal and twice the
upper limits of normal. (These increases do not have to occur on the same day.)

OR

3) CK-MB= 5-9% of total CK or is "weakly present".

A summary of the enzyme diagnostic criteria, as related to total CK and LDH is given in
the following algorithm:
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Twice Upper Equivocal Equivocal Abnormal
Limit of Normal

TOTAL LDH Upper Normal Equivocal Equivocal
Limit of Normal

Normal Normal Normal Equivocal
Normal Upper Twice Upper
Limit Limit
of Normal of Normal
TOTAL CK
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3.8 PROLONGED CARDIAC PAIN

Pain having the following characteristics: Occurring anywhere in the anterior chest, left
arm or jaw, which may also involve the back, shoulder, right arm, or abdomen on one or both
sides and lasting for more than 20 minutes.

3.9 STROKE TYPES (See Petty GW et al. Stroke 2000;31:1062-1068 and Broderick JP et
al. Stroke 1992;23:1250-1256.)

3.9.1 Cerebral Infarction
3.9.1.1. Cardioembolic Stroke

Defined by the presence of one or more major cardiac sources of embolism, or of a
condition consistent with a cardioembolic etiology: (1) congestive heart failure at stroke
onset; (2) myocardial infarction within 2 months prior to stroke onset; (3)
hemodynamically significant mitral valve disease; (4) prosthetic mitral or aortic valve;
(5) atrial fibrillation or flutter; (6) cardiomyopathy; (7) congenital heart disease; (8)
recent systemic arterial emboli; (9) stroke within 48 hours after coronary artery bypass
surgery; (10) stroke within 48 hours after left ventricular aneurysm surgery; (11) stroke
related to cardiac catheterization or pacemaker implantation; (12) left ventricular
aneurysm; (13) intracardiac thrombus; (14) valvular vegetations; (15) sick sinus
syndrome; 16) autopsy evidence of recent myocardial infarction that could be dated at the
time of or before the stroke; (17) autopsy evidence of rheumatic heart disease; (18)
autopsy or imaging (arteriography, magnetic resonance angiography, computed
tomography angiography) evidence of recent systemic arterial emboli that could be dated
at the time of or before the stroke; and (19) autopsy or imaging (arteriography, magnetic
resonance angiography, computed tomography) evidence of embolic occlusion of an
intracerebral vessel with little or no evidence of cervical or intracranial atherosclerotic
disease.

3.9.1.2. Atherothrombotic Stroke

Characterized by the presence of occlusion or a > 50% stenosis of a cervicocephalic
artery (carotid, vertebral, basilar, middle cerebral, anterior cerebral, or posterior cerebral)
supplying the vascular territory of the stroke, as documented by ultrasound, transcranial
Doppler, oculopneumoplethysmography, cerebral angiography, magnetic resonance
angiography, computed tomography angiography or autopsy.

3.9.1.3. Lacunar Stroke
Classified based on the presence of a clinical syndrome consisting of pure motor stroke,
pure sensorimotor stroke, pure sensory stroke, ataxic hemiparesis, or clumsy hand-

dysarthria. Brain CT or MRI demonstrates either no lesion to explain the syndrome or a
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deep ischemic stroke, < 15 mm in size, in a location consistent with the clinical
syndrome.

3.9.1.4. Other, Unknown Infarction

3.9.2

3.9.3

3.94

Cerebral infarction defying classification into any of the above categories. This includes
cryptogenic infarction, i.e., infarction of uncertain cause despite a thorough evaluation or
because the evaluation is incomplete; infarction in the setting of competing potential
etiologies (e.g., a 70% ipsilateral carotid stenosis in the presence of left ventricular
thrombus); and infarction attributable to uncommon etiologies, such as vasculitis,
fibromuscular dysplasia, etc.

Intracerebral (Intraparenchymal) Hemorrhage

The acute onset of focal neurological deficit possibly associated with headache, vomiting,
altered level of consciousness, signs of meningeal irritation, or blood stained CSF. If
performed, CT, MRI, or autopsy will demonstrate a parenchymal hemorrhage. Rupture
of a lesion resulting in parenchymal hemorrhage, which is not associated with
hemorrhage into the subarachnoid space, is classified as an intracerebral hemorrhage.
Intraparenchymal hemorrhage extending into the subarachnoid space is also classified as
an intracerebral hemorrhage.

Subarachnoid Hemorrhage

The abrupt onset of headache, with or without altered consciousness, and with associated
signs of meningeal irritation. A focal neurologic deficit may develop acutely or with a
delay of hours or days after the other criteria have been present. CT, MRI, CSF
examination, or autopsy will show blood in the subarachnoid space. A subarachnoid
hemorrhage is one that is confined to the subarachnoid space. Imaging studies or autopsy
may show an intraparenchymal hemorrhage that occurred either at or after the onset of
primary subarachnoid hemorrhage. Intraparenchymal hemorrhage extending into the
subarachnoid space is classified as an intracerebral hemorrhage.

Transient Ischemic Attack

A transient ischemic attack (TIA) is an episode of focal neurological symptoms with
abrupt onset and rapid resolution lasting less than 24 hours and due to altered circulation
to a limited region of the brain. Transient visual disturbances associated with retinal
ischemia will be excluded. Transient symptoms such as syncope, unexplained
unconsciousness, dizziness, or wooziness will be excluded unless associated with other
symptoms of brainstem ischemia. Symptoms such as vertigo, dysarthria, or diplopia
which occur in isolation without other symptoms of brainstem ischemia are excluded.
The diagnosis of TIA is a clinical one; results of neuroimaging studies are recorded but
do not affect the diagnosis of TIA.
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3.10 PROCEDURE FOR IDENTIFICATION OF INCIDENT AND RECURRENT
CASES

Identification of non-fatal CVD events in the SHS cohort will continue in Phase V.
Participants will be contacted annually or their IHS records will be reviewed. These events
include non-fatal MI or stroke and new diagnoses of congestive heart failure. Persons will also
be asked whether certain treatments or diagnostic procedures were done, including cardiac
bypass surgery or angioplasty, cardiac catheterization, treadmill testing, and renal dialysis or
renal transplant.

Ascertainment of any non-fatal events in the SHFS non-cohort participants since their
Phase IV examinations (or Phase III pilot exam if a pilot family participant did not return for the
Phase IV exam) occurs at the time of the Phase V examinations.

Criteria used to define acute M1, stroke, and congestive heart failure in Phase V are the
same as those previously used by the SHS. These criteria were derived primarily from the
International Diagnostic Criteria, ARIC, and the Framingham Study and are described in detail
previously. The criteria for ‘diagnostic’ cardiac enzymes used in the SHS are those of ARIC and
the International Diagnostic Criteria. All available information concerning the event is reviewed
by a member of the SHS Morbidity Review Committee to determine whether the study criteria
have been met. Reports of cardiac surgery, angioplasty, cardiac catheterization, and treadmill
testing are also validated by review of information obtained from medical records.

The morbidity survey will involve the following steps:
STEP 1: Identification of potentially eligible cases.

In order to identify persons with events that may qualify as incident cases, [HS
hospital computerized medical records (PCC, patient care component) or their [HS
medical records are reviewed. All screening discharge diagnoses should be reviewed
(see below); in addition to tests and procedures of interest to the SHS. Other local
hospitals will also be surveyed to obtain discharges for MI or stroke that may be SHS
participants. Participants in the Phase V examinations will be asked if they had a CVD
event of interest since their last SHS examination (Phase III pilot exam or Phase IV
exam). Positive answers will be confirmed by chart review. Potential cases will be
identified using the following ICD-9 codes. The list of screening codes to be used in
reviewing discharge diagnoses is broader than the study event codes in order that cases
not be missed.

1. MYOCARDIAL INFARCTION (ICD-9 codes 402, 410-414, 427-428, 518.4)

402  Hypertensive heart disease

410  Acute myocardial infarction

411  Other acute and subacute forms of ischemic heart disease
411.0 Post-myocardial infarction syndrome
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412
413
414
427

411.1 Intermediate coronary syndrome

411.8 Other - includes coronary insufficiency (acute), microinfarct of
heart, subendocardial ischemia

Old myocardial infarction

Angina pectoris

Other chronic ischemic heart disease

Cardiac dysrhythmia

(Participants for whom three separate admissions that included atrial fibrillation have already
been abstracted and morbidity packets forwarded for review need NOT have additional,
subsequent admissions for atrial fibrillation abstracted. If they are admitted for other SHS
events or procedures, these other events SHOULD be abstracted.)

428

Heart failure

428.0 Congestive heart failure
428.1 Left heart failure

428.9 Heart failure, unspecified

(Participants for whom three separate admissions that included congestive heart failure have
already been abstracted and morbidity packets forwarded for review need NOT have additional,
subsequent admissions for congestive heart failure abstracted. If they are admitted for other
SHS events or procedures, these other events SHOULD be abstracted.)

518.4 Acute edema of lung, unspecified

2. CEREBROVASCULAR DISEASE (1CD-9 430-438)

430
431
432
433

434
435
436

437

438

Subarachnoid hemorrhage

Intracerebral hemorrhage

Other and unspecified intracranial hemorrhage

Occlusion and stenosis of precerebral arteries - includes embolism,
narrowing, obstruction or thrombosis of basilar, carotid, and vertebral
arteries

Occlusion of cerebral arteries

Transient cerebral ischemia

Acute, but ill-defined, cerebrovascular disease - includes CVA NOS,
Stroke

Other and ill-defined cerebrovascular disease - includes cerebral
atherosclerosis, chronic cerebral ischemia, hypertensive encephalopathy,
cerebrovascular disease or lesion not otherwise specified.

Late effects of cerebrovascular disease

3. *END STAGE RENAL DISEASE (ICD-9 39.95, 54.98, 55.6, 585, 586)
(It is only necessary to identify and collect chart information for the EIRST
time one of these diagnoses was made.)

39.95 Hemodialysis
54.98 Peritoneal dialysis

Strong Heart Study V. 07/01/06 1145 Identify New Events



55.6  Kidney transplant
585  Chronic renal failure
586  Renal failure, unspecified

4. *CHRONIC VALVULAR HEART DISEASE (ICD-9 394-396, 424.0, 424.1)
394  Diseases of mitral valve
395 Diseases of aortic valve
396 Diseases of mitral and aortic valves
424.0 Mitral valve disorder
424.1 Aortic valve disorder

S. *AORTIC ANEURYSM (ICD-9 441.0-441.9)

6. *PROCEDURES FOR TREATMENT OF PERIPHERAL VASCULAR

DISEASE
ICD-9 procedure code 88.48 Peripheral Angiograms
ICD-9 procedure code 39.50 Peripheral Angioplasty

ICD-9 procedure codes 39.25 & 39.29  Peripheral Surgical Revascularization
ICD-9 procedure codes 84.10-84.19 Amputation

* These events were added to the annual surveillance of cohort members in 2003. Retrospective
surveillance for incident events only (those occurring since January 1, 2000) was done for these
newly added events beginning in summer, 2003.

STEP 2: Confirmation of event occurrence

Because discharge diagnoses may be improperly recorded and a variety of associated
codes will be screened, it is important to confirm that one of the events of interest has, in fact,
occurred. Information in the record pertaining to the admission by which the potential case was
identified (the index admission) should be reviewed. Check the discharge diagnoses listed on the
face sheet of the admission and read the discharge summary. If one of the survey events has
occurred during the study interval, information about the event will be photocopied from the
record. Ifitis determined that the event is not an eligible SHS event, no information need be
collected. Data should be obtained for all events of interest occurring during the study interval.

STEP 3: Medical record data collection

If the index admission is for one of the study events (whether or not it is the first
occurrence), an appropriate photocopy checklist for that admission should be completed
(Appendix D). If evidence is present suggesting that one or more myocardial infarctions or
strokes occurred, a separate medical records abstract and checklist form will be completed for
each event. Separate events must have a 28-day period when the patient is discharged from an
acute care facility after a previous event. If the participant is a study death, the abstract of
medical records for decedents should also be completed. If the medical record is not eligible
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for abstraction, the reason for exclusion (i.e., event occurred outside of the calendar years of the
study, not a study event) should be entered on the master list of hospitalization and outpatient
visits.

High resolution photocopies of ECGs taken as evidence of a myocardial infarction during

the morbidity survey (see Section 3.3.7) should be arranged in chronological order from earliest
to latest.
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3.11

3.12

MORBIDITY SURVEY FORMS (see Appendix D)

Morbidity Survey Medical Records Abstract and Photocopy Checklist for Non-fatal
CVD Events or Procedures: This form is to be completed for each eligible non-fatal
CVD event or procedure, regardless of whether it was treated on an in-patient or out-
patient basis. The checklist is used to record all of the relevant types of information that
were collected from the medical record. Morbidity packets for each admission are
assembled according to this listing.

Morbidity Survey - Decision Form: This form is completed by members of the
Morbidity Review Committee based on information provided from medical records. Part
A is used to code the type of event, and Part B is used to indicate on what evidence the
decision in Part A was based. In section C the reviewer has the opportunity to indicate
his/her clinical impression, even if it does not conform to the SHS criteria for an event. If
more than one event occurred during a hospitalization, they can both be recorded on a
single form, but the reviewer may have to add his own extra boxes in Section A and be
sure to complete the “evidence” Section for each event.

Morbidity Survey - Cardiovascular Test Procedures and Peripheral Vascular
Procedures Abstract: These forms are used to capture information on the results of
selected tests of cardiac function and for atherosclerosis (including peripheral vascular
disease) that may have been done on a SHS participant. The appropriate form is
completed based on the type of test report that is photocopied from the medical record.
The form is completed by the Morbidity Review physician.

ACUTE MYOCARDIAL INFARCTION (AMI) QUALITY OF CARE TOOL AND
INSTRUCTIONS (see Appendix E)

AMI Tool. (see Appendix E, pp. E-1 to E-8) This is an abstraction tool for assessing
quality of care for hospitalized acute myocardial infarctions that was developed by the
Health Care Financing Administration (HCFA). The SHS Observational Study
Monitoring Board has asked SHS to assess quality of care, and HCFA uses this AMI
Quality of Care assessment tool on a nationwide basis. Thus, during Phases IV & V of
SHS, the Steering Committee hopes to be able to collect sufficient data on the quality of
care provided for acute MIs in SHS communities to make comparisons with national
data. The SHS investigators found it necessary to modify the tool somewhat to fit the
particular circumstances typical of Indian healthcare facilities.

AMI Tool Instructions. (see Appendix E, pp. E-9 to E-57) This is the instruction
manual, which was also developed by HCFA and modified by the SHS investigators to
reflect the changes made in the tool in adapting it for use in Indian community healthcare
facilities.
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4.1

CHAPTER FOUR

TRAINING & QUALITY CONTROL OF MORTALITY & MORBIDITY
SURVEILLANCE

TRAINING

Interviewers and data abstractors were centrally trained at the March 2006 training

meeting in Oklahoma. Training included instructions in reviewing and abstracting of charts and
instructions in transcribing of information on death certificates and medical examiner reports.
Training included:

P

b=

4.2

421

4.2.2

Adherence to the standardized protocol
Techniques for locating information in the charts
Dealing with problems encountered in the charts
Post-abstraction responsibility for the data

The training sessions consisted of:

Explanation of the procedure for abstracting

Demonstration by the instructor of abstraction procedures

Performance of abstraction by the trainee with instructor observing

Abstraction of records by both the trainee and the instructor with verification for
completeness, consistency and accuracy

QUALITY CONTROL
Ascertainment of Cause of Death

In the mortality study, mortality packets for all deaths are sent to a second
member of the Mortality Review Committee by the Arizona Center after being reviewed
by Dr. Sievers. Each reviewer will independently make a judgment as to the cause of
death and fill out a Mortality Survey Final Decision. The Coordinating Center will then
compare the results from both reviewers. Discrepancies for CVD deaths will be
adjudicated by Dr. James Howard and the Mortality Committee. Disagreement as to non-
CVD causes of death will be resolved by using Dr. Sievers’ decision.

Review of non-fatal CVD

In order to monitor the reliability of the morbidity review process, 10 random
samples of morbidity packets will be sent to all members of the Morbidity Review
Committee for independent review. The distribution of diagnoses assigned by individual
reviewers will be monitored quarterly by the Coordinating Center to determine whether
there is any unusual clustering by reviewer that would suggest the need for re-training.
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APPENDIX A--1

THE STRONG HEART - FAMILY STUDY
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS, PHASE V

Study Communities and Codes

Arizona Community Codes

County Community Name Community Code

Maricopa Co-Op Colony 116
Gila Crossing 119
Komatke 124
Laveen 125
Lone Butte 127
Komatke Hts. 799
Maricope Colony 128
Lehi 126
Salt River 132

Pinal Santa Cruz 231
Blackwater 213
Sacaton Flats 230
Sacaton 229
San Tan, Lower 232
San Tan, Upper 233
Stotonic 237
Goodyear (South) 235
Bapchule 212
Casa Blanca 214
Casa Blanca S 215
Casa Blanca W 216
Sacate 228
Sweetwater 240
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County

Bennett (Pine Ridge)

Benson (Fort Totten)

Custer (Pine Ridge)

Dawes (Pine Ridge)

Dewey (Eagle Butte)
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Dakotas Community Codes

Community Name

Allen
Harrington
Martin
Patricia
Swett
Tuthill
Vetal

Leeds
Maddock
Minnewaukan
Brinsmade
Esmond
Crow Hill
Flora

Fort Totten
Knox

Mission
Oberon

St. Michael D
Tokio
Warwick
Woodlake Dis

Buffalo Gap
Custer
Hermosa
Pringle

Chadron
Crawford

Agency Dist

Bear Creek/Eagle Butte
Eagle Butte

Firesteel

Four Bear/Swiftbird
Glencross

Green Grass/Eagle Butte
Isabel

Lantry
Laplant/Swiftbird
Marksville/Swiftbird
Moreau River/Whitehorse
Promise/Whitehorse
Ridgeview

II A-2

Community Code

526
527
528
529
530
531
532

001
002
003
100
101
356
357
358
359
360
361
362
363
364
365

586
587
588
590

306
307

605
606
607
608
609
610
611
612
613
614
615
616
617
618

Community Codes



County

Dewey (Eagle Butte)
(cont.)

Eddy (Fort Totten)

Fall River (Pine Ridge)

Haakon (Eagle Butte)

Hughes

Jackson (Pine Ridge)

Jackson (Pine Ridge)

Meade (Eagle Butte)

Nelson (Fort Totten)

Strong Heart Study V. 07/01/06

Dakotas Community Codes (cont.)

Community Name

Swiftbird
Swiftbird JC
Timber Lake
Trail City
White Horse
Blackfoot
Parade

New Rockford
Hamar
Sheyenne

Edgemont
Hot Springs
Igloo
Oelrichs
Oral

Provo

Midland
Milesville
Philip

Big Bend
Pierre
Harrold

Belvidere
Interior/Wanblee
Kadoka/Wanblee
Stamford

Hisle/Wanblee
Longvalley
Potato Creek
Wanblee

Faith
Howes
Sturgis
Blackhawk
Ft. Meade
Mud Butte
Piedmont

Aneta

II A-3

Community Code

619
620
621
622
623
624
625

102
396
397

631
632
633
634
635
636

600
601
602

656
657
658

661
662
663
664

846
847
848
849

706
707
708
709
710
711
712

103

Community Codes



County

Nelson (Fort Totten)
(cont.)

Pennington

Potter (Eagle Butte)

Ramsey (Fort Totten)

Shannon (Pine Ridge)

Strong Heart Study V. 07/01/06

Dakotas Community Codes (cont.)

Community Name

Pekin
Dahlen
Lakota
Michigan
Tolna

Keystone

Yellow Thunder Camp
Ellsworth Air Force Base
Scenic

Wall

Caputa

Box Elder

Hill City

New Underwood

Quinn

Rapid City

Sioux Addition (Lakota Homes)

Gettysburg
Lebanon

Starkweather
Webster
Churches Ferry
Crary

Devils Lake
Doyon

Lake Wood

Am Horse Cr/Kyle
Batesland/Allen
Calico

Crazy Horse

Cuny Table

Denby

Grass Creek/Manderson
Kyle

Lake

Lakeside

Manderson

Oglala

Pine Ridge
Porcupine

Red Shirt TA
Rockyford/Porcupine

II A4

Community Code

104
105
456
457
458

220
630
631
632
633
700
736
737
738
739
740
741

751
771

106
107
108
476
477
478
479

771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786

Community Codes



County

Shannon (Pine Ridge)
(cont.)

Sheridan (Pine Ridge)

Sully (Eagle Butte)

Walworth

Ziebach (Eagle Butte)

Strong Heart Study V. 07/01/06

Dakotas Community Codes (cont.)

Community Name

Slim Butte
White River
Wolf Creek

Wounded Knee/Manderson

Wakfamni Lk

Gordon
Hay Springs
Lakeside
Rushville
Whiteclay

Onida
Mobridge

Bridger
Cherry Creek
Dupree

Glad Valley
Iron Lightin
Red Elm

Red Scaffold
Thunder Butte

II A-5

Community Code

787
788
789
790
791

336
337
338
339
340

801

841

866
867
868
869
870
871
872
873

Community Codes



Oklahoma Community Codes

County Community Name Community Code
Beckham Carter 095
Delhi 096
Elk City 097
Erick 098
Mayfield 099
Sayre 100
Texola 101
Blaine Canton 104
Eagle City 105
Geary 106
Greenfield 107
Hitchcock 108
Homestead 109
Longdale 110
Okeene 111
Southard 112
Watonga 113
Caddo Albert 138
Alfalfa 139
Anadarko 140
Apache 141
Binger 142
Bridgeport 143
Carnegie 144
Cement 145
Cyril 146
Eakly 147
Fort Cobb 148
Gracemont 149
Hinton 150
Hydro 151
Lookeba 152
Riverside Bi 153
Washita 154
Canadian Concho 158
Concho Bia S 159
Calumet 160
El Reno 161
Mustang 162
Piedmont 163
Union 164
Yukon 165
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County

Carter

Cleveland

Comanche

Cotton

Custer

Strong Heart Study V

07/01/06

Oklahoma Community Codes (cont.)

Community Name

Ardmore
Carter Semin
Clemscot
Fox

Gene Autry
Graham
Healdton
Lone Grove
Mcman
Milo
Newport
Pooleville
Ratliff City
Springer
Tatums
Tussy
Wilson
Wirt
Woodford

Lexington
Moore
Noble
Norman

Cache
Chattanooga
Elgin

Faxon
Fletcher

Ft. Sill BIA
Geronimo
Indiahoma
Lawton
Medicine Prk
Meers
Sterling

Devol
Randlett
Temple
Walters

Arapaho
Butler
Clinton
Custer

II A-7

Community Code

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

232
233
234
235

245
246
247
248
249
250
251
252
253
254
255
256

260
261
262
263

291
292
293
294

Community Codes



County

Custer

(cont.)

Garvin

Grady

Greer

Harmon

Jackson

Strong Heart Study V. 07/01/06

Oklahoma Community Codes (cont.)

Community Name

Moorewood
Thomas
Weatherford

Foster
Elmore City
Hennepin
Lindsay
Maysville
Paoli

Pauls Valley
Pernell
Stratford
Wynnewood

Alex
Amber
Bradley
Chickasha
Cox City
Minco
Ninnekah
Pocassett
Rush Springs
Tuttle
Verden

Brinkman
Granite
Mangum
Reed
Willow

Vinson
Gould
Hollis

Altus
Blair
Duke
Eldorado
Elmer
Headrick
Martha
Olustee

II A-8

Community Code

295
296
297

350
351
352
353
354
355
356
357
358
359

363
364
365
366
367
368
369
370
371
372
373

390
391
392
393
394

395
397
398

435
436
437
438
439
440
441
442

Community Codes



County

Jefferson

Kiowa

Love

McClain

Murray

Oklahoma

Strong Heart Study V. 07/01/06

Oklahoma Community Codes (cont.)

Community Name

Addington
Fleetwood
Grady
Hastings
Oscar
Ringling
Ryan
Terral
Waurika

Cooperton
Gotebo

Hobart

Lone Wolf
Mountain Prk
Mountain View
Roosevelt
Snyder

Burneyville
Leon
Marietta

Orr
Overbrook
Rubottom
Thackerville

Blanchard
Byars
Dibble
Newcastle
Purcell
Rosedale
Washington
Wayne

Big Canyon
Davis
Dougherty
Hickory
Sulphur

Okla City, Rur
Arcardia
Bethany
Choctaw
Edmond

II A9

Community Code

446
447
448
449
450
451
452
453
454

495
496
497
498
499
500
501
502

565
566
567
568
569
570
571

574
575
576
577
578
579
580
581

664
665
666
667
668

717
718
719
720
721

Community Codes



County

Oklahoma
(cont.)

Stephens

Washita

Strong Heart Study V. 07/01/06

Oklahoma Community Codes (cont.)

Community Name

Harrah

Jones

Luther
Newalla
Nicoma Park
Okla City, Urb
Spencer
Wheatland
Del City
Midwest City

Alma

Bray
Comanche
County Line
Duncan
Loco
Marlow
Velma

Davidson
Frederick
Grandville
Hollister
Loveland
Manitou
Tipton

Bessie
Burns Flat
Canute
Cloud Chief
Colony
Cordell
Corn

Dill City
Foss
Rocky
Sentinel

IT A-10

Community Code

722
723
724
725
726
727
728
729
730
731

905
906
907
908
909
910
911
912

927
928
929
930
931
932
933

965
966
967
968
969
970
971
972
973
974
975

Community Codes



APPENDIX A --2

THE STRONG HEART - FAMILY STUDY
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS, PHASE V

Codes for IHS Facilities by Area and Service Unit

Service Service Location
Area Code Unit Code Code Facility Name

Area: Aberdeen

Service Unit: Non SVC Unit
10 00 00 Aberdeen
Service Unit: Rapid City
10 09 01 Rapid Ct Gms
10 09 88 R Shirt T Hs
Service Unit: Cheyenne Riv
10 10 01 Eagle Butte
10 10 31 Cherry Cr Hs
10 10 33 Red Scaff Hs
10 10 34 Swiftbird Hs
10 10 35 Whitehhors Hs
10 10 51 Cherry Cr Hs
10 10 82 Faith
10 10 88 Isabel
Service Unit: Ft. Berthold
10 12 00 Newtown Fo
10 12 10 Minni — Tohe
10 12 30 Mandaree Hs
10 12 31 Twin Bute Hs
10 12 32 Wh Shield Hs
Service Unit: Ft. Totten
10 13 10 Ft. Totten Hc
10 13 51 St. Michaels
Service Unit: Pierre
10 14 00 Chamberln Fo
10 14 21 Pierre S — He
10 14 30 Ft. Thomps Hs
10 14 31 Low Brule Hs
Service Unit: Pine Ridge
10 15 01 Pine R’g Ho
10 15 10 Wanblee Hc
10 15 30 Allen Hs
10 15 31 Kyle Hs
10 15 32 Manderson Hs
10 15 62 Porcupine Sc
10 15 63 Porcupine Ch
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Service
Area Code

Service
10
10
10
10
10

Service
10
10

Service
10
10
10
10
10

Service
10

Service
10

Service
10

Strong Heart Study V. 07/01/06

Service Location
Unit Code Code
Area: Aberdeen (cont.)
Unit: Rosebud
16 01
16 55
16 59
16 61
16 90
Unit: Sisset — Wahpt
17 01
17 22
Unit: Standing Rock
18 01
18 10
18 30
18 31
18 33
Unit: Turtle Mount
19 01
Unit: Omaha — Winneb
20 01
Unit: Yankton
21 01

I A-12

Facility Name

Rosebud Hosp
Norris Sc

St. Francis
White River
Parmelee

Sisseton Hos
Wahpeton He

Ft. Yates Hos
Mclaughln He
Bullhead Hs
Cannonbal Hs
Wakpala Hs
Belcourt Hos
Winnebago Ho

Wagner Hosp

IHS Facility Codes



Service Service
Area Code Unit Code
Service Unit:
50 52
50 52
Service Unit:
50 53
50 53
50 53
Service Unit:
50 54
50 54
50 54
Service Unit:
50 55
50 55
50 55
50 55
Service Unit:
50 56
50 56
50 56
50 56
Service Unit:
50 58
Service Unit:
50 59
Service Unit:
50 62
50 62
Service Unit:
55 52
55 52
55 52
55 52
55 52
55 52
Service Unit:
55 58
55 58
Service Unit:
55 59

Strong Heart Study V. 07/01/06

Location
Code

Area: Oklahoma

Claremore
01

14
Clinton
01

10

11
Kansas
10

20

30
Lawton
01

10

30

31
Pawnee
10

11

12

13
Shawnee
10
Tahlequah
01

Ada

01

11

Area: Oklahoma Tribe/638

Claremore
02

11

12

15

16

31
Shawnee
11

12
Tahlequah
10

IT A-13

Facility Name

Claremore Ho
Miami Hl Cen

Clinton Hosp
Watonga H. Ct
Concho Hc

Holton He
Haskell He
White Cloud

Lawton Hosp
Anadarko He
Carnegie He

Riverside Hs

Pawhuska Hc

White Eag He

Pawnee Hc

Pawnee Benefit Package

Shawnee H Ct
W.W. Hastings

Carl Albrt H
Wewoka HI Ct

Creek Nation

Delaware Dhc

Okemah H Ct

Indian Hlth. Res. (Tulsa)
Salina Hlth. Center
Sapulpa Hc

Oklahoma City Clinic
Black Hawk Clinic

Eufaula He

IHS Facility Codes



Service
Area Code

55
55
Service
55
55
55
55
Service
55
55
Service
55

Strong Heart Study V. 07/01/06

Service Location

Unit Code Code
Area: Oklahoma Tribe/638 (cont.)

59 11

59 12

Unit: Talihina

60 01

60 11

60 12

60 13

Unit: Ada

62 10

62 12

Unit: Eagle Pass

63 00

IT A-14

Facility Name

Sallisaw HC
Dkmartin He

Talihina Hos
J. Andrsn Hc
Hugo HI Ct
McAlester He

Tishomingo
Ardmore Hc

Eagle Pass

IHS Facility Codes



Service Service Location
Area Code Unit Code Code Facility Name

Area: Phoenix

Service Unit: Keams Canyon

60 62 01 Keams Canyon
Service Unit: Owyhee

60 63 01 Owyhee Hosp
Service Unit: Colorado Riv

60 64 01 Parker Hosp
Service Unit: Phoenix

60 66 01 Phoenix Ho

60 66 20 Phoenix H S

60 66 30 West End H C

60 66 31 Salt River

60 66 63 Ft. McDowell Hs

60 66 99 Undesig Locs
Service Unit: Sacaton

60 67 01 Asacaton Hos
Service Unit: San Carlos

60 68 01 San Carlos
Service Unit: Schurz

60 69 01 Schurz Hosp
Service Unit: Whiteriver

60 71 01 Whiteriver H
Service Unit: Ft. Yuma

60 72 01 Ft. Yuma
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APPENDIX A -- 3

THE STRONG HEART - FAMILY STUDY
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS, PHASE V

Non-1HS Hospitals and Codes

1. Dakota

Pine Ridge

Martin Hospital 10-15-55
Kadoka Hospital 10-15-56
Philip Hospital 10-15-57
Hot Spring VA Hospital 10-15-58
Ft. Meade VA Hospital 10-15-59
Rapid City Regional Hospital 10-15-60
Gordon, Nebraska Hospital 10-15-61
Porcupine Community Clinic 10-15-62
University of Minnesota Hospital 10-15-63
Hot Spring Community Hospital 10-15-64
Fitzsimons Hospital, Denver 10-15-65
Sioux Valley Hospital, Sioux Falls 10-15-66
McKennan Hospital 10-15-67
Ellsworth AFB 10-15-68
Wall Clinic 10-15-69
Rapid City Eye Institute 10-15-70
Minneapolis VA Medical Center 10-15-71
St. Anthony Hospital, Denver 10-15-72
Porter Memorial Hospital 10-15-73
Eagle Butte

Faith Clinic 10-10-82
Isabel Clinic 10-10-83
St. Mary’s Hospital, Pierre 10-10-84
Sacred Heart, Yankton 10-10-85
Mid Dakota, Chamberlain 10-10-86
Med Center One, Bismarck, ND 10-10-87
St. Alexius, Bismarck, ND 10-10-88
Mobridge Hospital 10-10-89
Gettysburg Hospital 10-10-90
Ft. Totten

Mercy Hospital, Devil’s Lake 10-10-60
New Rockford Hospital 10-10-61
United Hospital, Grand Forks 10-10-62
St. Lukes Hospital, Fargo 10-10-63
Fargo VA Hospital 10-10-64
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2. Phoenix

Desert Samaritan Hospital 60-66-70
Good Samaritan Hospital 60-66-71
Humana Hospital 60-66-72
Jesse Owens Med. Ctr. 60-66-73
John C. Lincoln Hospital 60-66-74
Maricopa Med. Ctr. 60-66-75
Maryvale Samaritan Hospital 60-66-76
Mesa Lutheran Hospital 60-66-77
Phoenix Baptist Hospital 60-66-78
Phoenix Memorial Hospital 60-66-79
St. Luke’s Medical Center 60-66-80
Scottsdale Memorial Hospital 60-66-81
St. Joseph’s Hospital 60-66-82
Valley Lutheran Hospital 60-66-83
Chandler Community Hospital 60-66-84
NIH 60-66-85
Family Care Clinic in Chandler 60-66-86
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3. Oklahoma

Anadarko Municipal Hospital 08-01-14
Carnegie Tri-County Municipal Hospital 08-02-14
Comanche County Memorial Hospital 16-01-05
Southwestern Medical Center 16-03-05
Reynolds Army Hospital 16-05-05
Grady Memorial Hospital 26-01-14
Veterans Administration Hospital 55-18-01
State of Oklahoma Teaching Hospitals 55-20-01
Oklahoma Memorial Hospital 55-20-01
Oklahoma Childrens Memorial 55-20-01
Duncan Regional Hospital 69-28-76
Mercy Hospital 55-63-76
South Community 55-63-87
Norman Regional Hospital 14-60-24
St. Anthony Hospital 55-63-78
Baptist Medical Center 55-63-89
Deaconess Hospital 55-63-24
Presbyterian Hospital 55-63-84
Midwest City Memorial Hospital 55-53-29
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APPENDIX A--4

STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

PERSONNEL CODES

Arizona Center

301 Barbara Howard 365 Debbie Hockless
303 Jim Howard 366  Lemark Davis
304 Betty Jarvis 367 Tamara Brewer
305 Paula Harper 368 Shannon Begay
307 Linda Phillips 369 Michael Davidson
309 Michael Paidi 370 Nanette Taho

312 Joy Jones 372 Virgena Claw-Begay
313 Matilda Johns 373 Caroleen Miles
314  Helen Johns 374  Erica Boyd

315 Rowena Juan 375 Mary Jackson

316  Oreen Johns 376  Judy King

317  Angelina Barley 377 Sharon Taho

320 Sonja Antone 378 Libby Schwartz
322 Maurice Sievers 379 Tonah Kaylor

323 Rosinna Briones 380 Mary Rybka

333 Andrea Kriska 381 Kristen Gonzales
340 Robert Hanson 382 Tanya Molina

342 Joanne Carter 383 Agnes Walsh

347  Judy Bergman 384 Sylvia Torres

352 Bert Lewis 385 Trisca Mitchell
354  Melissa Bergman 386  Judith Wieser

355 Jean MacCluer 387  Yvette Millard
356 David Robbins 388 Bernadette Cooper
357 Roseanne Lewis 389 Damon Davis

358 Rachel Peters 390 Sunshine Jackson
359 Tony Dasaro 391 Kristina Thomas
360 Sean McKnight 392 Callen Hull

361 Lenita Fragua 393  Marchell Jose

362 Bernadita (Ditas) Fallis 394 Jason Umans

363 Brad McCormick 395 Marie Russell

364 Roberta Seepie
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101 Thomas K. Welty
102 Beverly Blake Price
109 Arliss Keckler
119 Corbin LeBeau
134 Kurt Schweigman
160  Marcia O'Leary
177 Patsy Foote

182 Lillian Brown
190 Alan Crawford
197 Neil Sikes

198 Theresa Sikes

402  Arlene Iron Crow (Richard R.

Rodeheffer)
403 Dorothy Rhoades

405 Theresa Wounded Face

406 Sue Marion

407  Misty Tyon

408 Jim Galloway

410  Brenda Veit

411 Joyce Marshall

412  Marie Kougl Gross
413 LaVonne Looking Elk
414 Chris Zahn

415 Jay Bad Heart Bull
416 Wendy Lawrence
417  Francine Red Willow
418 Janna Morris

419 Jeanette Ofstad

Strong Heart Study V. 03/31/2006

Dakotas Center

II A-20

420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446

Joe Ferber

Sarah Lantis
Tiffany Dailey
Jeffrey A. Henderson
Freda Poor Bear
Earline Shiroma
Arlette Hager

Myra Lohnes
Maxine Paul

Mabel Rosales
Bonnie High Bull
Cherie Kessler
Marlene Poor Bear
Lyle G. Best
Jennifer Richards
Sandra Shot with Arrow
Mae Keller

DeeAnn Hollenbeck
Lois Bettelyoun
Fedelia Brown
Leola Quiver
Helene Gaddie
Danial Kougl

Sue Sherwood
Laurie Bickel

Jesse Clifton

Jordan Lawrence

Personnel Codes



201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216

Strong Heart Study V. 05/11/06

Elisa Lee

Linda Cowan
Kathe Samuelson
Jeunliang Yeh
Martha Stoddart
Carl Schaefer
Debra Gates
Linda Poolaw
Wenyu Wang
Fawn Yeh

Jill Miller

Lee Keesee
Tristian Ferguson
Ying Zhang
Yiming Wang
Momotaz Begum

Oklahoma Center

220
227
229
231
233
242
250
252
254
255
256
290
291
292
402

ITA-21

Susan Xu
Taugeer Ali
Karen Kimbley
Stephanie Gomez
Donna Smith
Amir Butt
Richard Devereux
Verna Cable
Jonathan Bella
Everett Rhoades
Jorge Kizer
Wiebers

13

13

Richard Rodeheffer
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APPENDIX B --1
Instructions for Death Certificate Form

The Death Certificate Form is completed for each eligible death. The purpose of this
form is to obtain information on the decedent and information on the informant, coroner/medical
examiner, or certifying physician. The ID number has 6 digits; it is the participant's SHS ID.
The community code has 3 digits, it is the standard IHS community code.

Item Instructions

1. Decedent's name. Enter the first, middle, and last name of the decedent. Begin each name in the
left-most box using CAPITAL letters.

2. Death certificate number. This number will be found stamped or typed on the death certificate. If
a computer printout is used, it must include this information. Record the number starting in the
right-most box. DO NOT add zero to the right of the number.

3. Sex. Record the decedent's sex.

4. Race. Record as is stated.

5. Marital status. Record as listed. If the death certificate just says "not married" or "S", record as
"Single".

6. Date of birth. Record as listed on the death certificate.

7. Date of death. Record as listed on the death certificate.

8. Time of death. Convert all time to 24 hour clock and record. Enter unknown as "=" in each field.

9. Location of death. Choose an appropriate answer. Other includes nursing home, another

residence, or a non-hospital institution.

10. Autopsy. Record as indicated on the death certificate.

11. Record whether this is a coroner's or medical examiner's case.

12. Interval of onset of symptoms and death. Record the shortest possible category for the immediate
cause of death as indicated on the death certificate. If this is missing, DO NOT substitute the
interval for another cause. Instantaneous should be recorded as "5 minutes or less".

13. Date abstract completed. Record the date the Death Certificate Form is completed.

14. Code number of abstractor. The field center staff member who has completed this form must
enter his/her valid Strong Heart Study code number in this question.
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APPENDIX B --2
Informant Interview Form Instructions
l. General Instructions

The purpose of the informant interview is to obtain information about possible
cardiovascular events in order to classify the cause of death. Informant interviews are very
helpful in deaths that occur outside the hospital, especially if no autopsy, coroner, or medical
examiner reports are available. It is important to note that the most useful portion of the
interview is that which describes what happened to the person during the last few hours (day) of
his or her life. Often these descriptions of the person’s symptoms or behaviors are the best
indicators of the likely cause of death. Thus, this portion of the interview should be a major
focus, as well as questions regarding timing of any symptoms in relation to death.

The interview with next-of-kin is potentially difficult because of the sensitive nature of a
relative's death and the difficulty recalling or understanding the events related to the death. Even
if the informant initially claims no knowledge, begin the form to see if the questions can be
answered. The person interviewed should be the one with the most information about the
circumstances of death. This may not always be the person listed as the informant on the death
certificate.

The interviewer should enter the information required on the first page before the contact
is made with the informant, though some of the informant data may need to be completed after
contact, such as relationship to the decedent. In some cases the informant may change, as in the
case where a spouse is to be contacted but the actual informant is a son or daughter. A record of
calls should be maintained regarding attempts to contact the informant. The interviewer should
record the date and time of each call, any explanatory notes, a result code for each call, and the
interviewer's assigned code number. Eight attempts to contact an informant should be made over
a two-week period. If no contact is made, attempts can be stopped.

The questionnaire is divided into sections. The first is concerned with the decedent's
medical history, including previous hospitalizations, followed by his/her health in the year prior
to death. Then the questions address the events immediately surrounding the fatal event, and the
symptoms the deceased experienced prior to the event. Then emergency medical care is
ascertained, and the information about other potential informants is requested. A detailed,
verbatim, description of the circumstances surrounding death is sought. Finally the interviewer
answers questions about the reliability of the information obtained during the interview.

Almost all questions have multiple choices for answers; however, if necessary the
interviewer can write any additional information or comments that may be important to
understanding the response in the margins next to the question. A few questions require the
interviewer to write out descriptions of the death or the decedent's state of health as related by
the informant. For these questions, the interviewer should write word-for-word (in short phrases,
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abbreviating) the response of the informant. For questions asking the informant to specify
names, if more than one answer is given, write all responses.

The interviewer needs to know thoroughly the SHS definition of death to complete the
interview accurately. "Death" is defined as the point at which the decedent stops breathing on
his/her own and never recovers. Thus, the onset of death for someone who is resuscitated or
ventilated is the point at which he/she last breathes spontaneously. He/she may recover several
times after resuscitation, but the last cessation of breathing is considered "death". Death is not
the time "pronounced dead". If someone is "found dead", timing of death may be estimable if
the time since last seen alive was short. However, if long, timing of death may be unknown.

The interviewer should be familiar with skip patterns and the nature of each question.
Several questions are similar, with only subtle differences. The interviewer must make the
distinction clear to the informant. Such questions may sound repetitive and are easier if clarified.

If the informant contradicts a previous answer, probe to clarify and correct the answers.

If the informant says at the start of the interview that he/she does not know anything
about the death, coax the informant to start the interview and try to complete it. If the informant
is obviously not helpful, gracefully end the interview.

Finally, the interviewer is responsible for reviewing and editing the Informant Interview
Form thoroughly following the interview. Review every question and the skip patterns carefully.
Every question must be answered unless skip patterns indicate otherwise. The description of the
events preceding the death is extremely important for diagnostic purposes. Make sure that the
description includes the timing of events and the symptoms experienced.

1. Detailed Instructions for Various Questions

ITEM DESCRIPTIONS

1-4  Information on the decedent's name, date of death, and informant should be filled out
prior to the informant interview.

5 This question asks for the relationship of the informant to the decedent. Make sure not to
reverse this: for example, "She was my mother" should be answered "daughter/son".
"Other relative" includes aunt, uncle, cousin, in-law, and grandparent.

6-8  These questions relate to the decedent's medical history and thus are "'ever'’ questions.

6 This question refers to chest pain from heart disease at any time before death. Angina or
angina pectoris or a heart attack would be considered "yes" responses. Pain in the left
arm or shoulder, jaw, or upper abdomen is considered equivalent to chest pain.
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9-12

13

14

15

16

17

18

19

Refer to the list of names for nitroglycerin if informant hesitates. Nitroglycerin is usually
administered as a small tablet placed under the tongue but may be taken as a pill, an
ointment, or as "skin patch".

These questions simply ask whether the decedent had ever had any of these cardiac
events previously. Mark the appropriate response for each one.

Synonyms for heart attack are "myocardial infarction", "MI", coronary occlusion.

Coronary bypass involves surgery bypassing the blocked coronary arteries with vessels
removed from the arm or leg. "Balloon dilation" or "PCTA" are other terms for
angioplasty. A cardiac catheterization, coronary angiography, or angiogram for
diagnostic purposes without angioplasty should be answered "no".

A stroke is a brain hemorrhage or ischemia (blockage of blood flow) also known as a
cerebrovascular attack, cerebral hemorrhage, or blood clot on brain.

These events include the final, fatal event under consideration.
These questions relate to hospitalization and doctor's visits in the year prior to death.

If decedent was hospitalized more than once or stayed in more than 1 hospital, record the
most recent on the form, then list all dates, names, cities and states of other
hospitalizations on a separate piece of paper. If exact dates are unknown, fill in month
and year. Missing values are indicated by "=" (equal sign) in the appropriate field.

Refer to any encounter with a physician for any reason in the year preceding death,
including final symptoms.

This should be the most recent visit. If more than one physician was seen, obtain the
names and addresses of the two who the respondent thinks would be the most
knowledgeable about the decedent.

Record the name and address of decedent's "usual" physician. If the same as most
recently seen, record "same".

This question refers to any restriction from the decedent's usual day-to-day activities. It
excludes the events at death.

"Being cared for" refers to attendant medical care because of disability or sickness.

Fill in as much information as is known by informant. If the informant asks why this is
needed, explain that it may be important to get additional information from the nursing
home, with permission, to understand the cause of death.
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20

21

22

23-24

25

26

"Present" is defined as being within sight or sound of the deceased at the time of death;
for example, present: lying next to in bed, in next room and could be heard, left decedent
alone momentarily. Not present: in another room out of sight and sound, outside out of
sight and sound, left decedent alive and returned after 5 minutes, talked to on phone
sometime right before.

This question asks whether anyone was present at the time of the decedent's death
(defined above). If the decedent died in his/her sleep with someone nearby, Question 21
should be answered "yes".

Mark the shortest interval known to be reliable. If the informant hesitates, read the
intervals in order starting with the shortest.

We are primarily interested in acute symptoms, not chronic. Thus, if a person had
been generally fatigued for a month and then had chest pain one hour before death, it is
the chest pain that was the last episode. Similarly, if someone had a long history of
angina but, not having acute pain, suddenly collapsed and stopped breathing, the onset of
the final episode was the time of collapse. If the death occurred while sleeping or while
someone was within hearing range of decedent, the interval between onset and death is
considered to be instantaneous. If the decedent was found dead (no one close enough to
see or hear him/her), the onset may be unknown.

Onset of last episode is defined as being at that point in time when new symptoms
cause a change in activity. If the symptom is chronic (e.g. , longstanding exertional chest
pain), there must be a change in severity or frequency. Symptoms might be step-wise
(e.g., one chest pain, then a more severe one an hour later). In this case it is the first pain,
if it was new and caused a change, that is the onset of the final episode. The final episode
for someone who collapses, is revived, and collapses again began at the first collapse.
Interviewers will have to probe and define onset specifically for each informant.

The location of the pain or discomfort referred to in Q23 and Q24 is specific. If the pain
was experienced at sites other than the chest, left arm or shoulder or jaw, the answer
should be "no". If the informant is unsure, but is leaning toward a "yes", then proceed as
with a "yes". If the decedent was found dead, most of the answers to the next few
questions will be "unknown". In this case, skip quickly through, verifying that the
answers are unknown.

A list of names of "nitroglycerin" preparations is provided in the medication list and
should be consulted if informant isn't sure or offers a brand name.

This is a crucial question for the timing of death. Use the definition provided above for
death and onset of the final episode in order to clarify timing. Read the question, wait for
response, and mark the shortest interval known to be true. If the informant gave a time
interval when answering Question 23, the interviewer may want to preface Q26 stating
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the time interval and asking for confirmation (e.g., "You mentioned that had
chest pains two days before he died. Is that when the chest pain began?").

27 This question asks about any symptoms other than pain or discomfort in the chest that
started within 3 days of death. Make sure the onset was within 3 days, and that the
condition was not longstanding or "usual". Read the list slowly and fill in the appropriate
answers.

28 Fill in the appropriate response.

29 Fill in as much of the information as is known.

30 This question asks if there is any person who may be able to provide additional
information about the events leading up to the death or the death itself. For example, a
spouse may know most about the three days prior to death while a co-worker actually
witnessed the death. (Note: If the answer is "yes", an interview will need to be carried
out with this individual.)

This section is very important, and as much detailed information as possible should be
sought.

31 Narrative: Write out as close to word-for-word as possible, using short phrases. Probe
neutrally for symptoms, order and timing of events, medical care, etc. Record these
important items verbatim; try to limit the narrative to the space provided. When
describing the events surrounding the death itself, be sure to differentiate between the
onset of the last symptoms, the death (recalling definition of death), and being
"pronounced dead".

32 Close the interview by thanking the informant and repeating how much the quality of our
research depends on the cooperation of people like him/herself. After closing the

interview, fill in the questions about reliability and administrative information.

If informant is decedent’s next of kin and agrees to provide consent for further
information, ask him/her to sign the consent form.

33 Interviewer evaluates the quality of information provided by the informant.
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

MORTALITY SURVEY
DEATH CERTIFICATE

ID number:

Community Code:

Social Security Number:

1. Decedent:
a. Last name:

b. Middle name: [

c.Firstname:| | | | |

2. Death certificate number: (State File Number) | | | | | | | | |
Sex: Male [___ |1 Female |___ |2
Race/Ethnicity:
American Indian | Oriental |5
Hispanic L |2 Other L |s
White s Unknown o
Black | |4
5. Marital status
Married 1 Divorced |4
Single |2 Widowed |5
Separated |3 Unknown L |o
6. Date of birth: ]
month day year
7. Date of death: I 1/ I ) I
month day year
8. Time of death (24 hour clock): I M
(If "Death Occurred" is missing use "Death Pronounced") hours minutes
9. Where did the decedent die?
IHS hospital/clinic in study area |1 Home |4
Non-IHS hospital in study area | |2 Other |5
Hospital out of area |3 Location unknown L |o
10. Was an autopsy performed? Yes| |* No | _ |2 Unknown|_ _|o
11. Was this a coroner's or medical examiner's case? Yes| |1 No |__ |2 Unknown|__ |o
12. Interval between onset and death (for immediate cause of death):
5 min. or less |1 1 week or less |4
1 hour or less |2 1 month or less |5
1 day or less |3 more than 1 month | |s
Unknown or not recorded L |o
ADMINISTRATIVE INFORMATION:
13. Abstractor code: |
14.  Abstraction date: ]
month day year
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

MORTALITY SURVEY
INFORMANT INTERVIEW

ID number: T I

Social Security Number: I Y T ! A I o N

A. DECEDENT (Completed by study center staff prior to interview.)

1. Name:
Last First Middle
2. Date of death: I 14 N N '/ I
month day year
B. INFORMANT (Completed by study center staff prior to interview.)
3. a. Name:
Last First Middle
b. Address:
c. Telephone: ( )

C. RECORD OF CALLS or HOME VISIT TO COMPLETE INTERVIEW

Method Contact Interview
of contact successful Completed
1=Phone 1=Yes 1=Yes
DATE TIME 2=Home Visit 2=No 2=No
(mo/day/yr) (24 hr clock) 3=0Other 9=Refused
1)
2)
D. Person Providing Information (Completed by study center staff prior to interview.)
4, a. Name:
Last First Middle
b. Address:
c. Telephone: ( )
5. Before we get started, could you please tell me what was your relationship to the deceased?
You are the of the deceased.
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These first questions are about his/her medical history.

6.

10.
11.

12.

13.

14.

15.

Before his/her final illness, had he/she ever had pains in the chest from heart disease, for example,
angina pectoris?

Yes| |1 No |___ |2(If no, go to Q8) Unknown |__ |9
Did he/she ever take nitroglycerin for this pain?

Yes |___ |1 No|__ |2 Unknown |___ |9
Did he/she ever have any of the following medical condition or procedures before his/her final iliness?

Yes No Unknown
a. heart attack? 1t 2 |__lo
b. stroke? | [1 | 2 | lo
C. heart failure? | |1 | 2 | lo
d. rheumatic heart disease? I T 2
e. any other heart disease or heart condition [ T N 2 I
If yes, specify:
f. coronary bypass surgery (CABBAGE) | T N 2 I
g. coronary angioplasty (balloon angioplasty) [ T N 2
h. insertion of pace maker (defibrillator) | [1 | 2 | lo
i. any other heart surgery? | |1 | 2 | lo
The next few questions are about his/her health in the year prior to death.

Was he/she hospitalized... Yes No Unknown

In the year prior to death? | |

In the month prior to death? | |

In the 7 days prior to death? (I T I
| |
| |

Were any hospitalizations for heart attack or chest pain?
Was a hospitalization for heart surgery?

What was the date of the last hospital admission? [ | /| [ /| | [ | |
(If unknown, draw two lines across the boxes) month day year

If the information in questions 13 — 16 is already known to you, skip to Q17.

Can you tell me the name and location of the hospital? (If unknown, check the box.) (.

a. Name:

b. Address:

City/town:

State-Zip:

Was he/she seen by a physician anytime in the year prior to death?
Yes | |1 No|__ |2 Unknown|___ |9
Can you tell me the name and address of this physician or healthcare facility? (I
IHS only
a. Name:

b. Address:

City/town:

State-Zip:
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16.Can you tell me the name and address of his/her usual physician?
If same as Q17, check here. |

a. Name:

b. Address:

City/town:

State-Zip:

17. Now, think back to about one month before he/she died. At that time, was he/she sick or ill; were his/her
activities limited, or was he/she normally active for the most part?

Sick/ill/limited activities |___|1 Normally active |___ |2 Unknown |___ |9

18. Was he/she being cared for at a nursing home, or at another place at the time of death?

Yes, nursing home | No |4
Yes, at home |2 Unknown | |o
Yes, other, specify: |3
19. If the decedent was cared by nursing home prior to the death, please tell me the name and location of the

nursing home:

a. Name:

b. Address:

c. Telephone: ( )

20. Were you present when he/she died?

Yes | |1 (Go to Q23) No| |2 Unknown | |9
21. If no, how long before he/she died did you last see him/her?
1 hour or less 1 More than 24 hours |___ |2
24 hours or less 2 Unknown o

Did anyone see or hear him/her when he/she died?
Yes|__ |1 No|__ |2 Unknown |___ |9

22. How long after he/she was last known to be alive was he/she found dead?
(Enter the shortest interval known to be true)

5 minutes or less 1 More than 24 hours | |4
1 hour or less |2 Unknown o
24 hours or less I3
23. Did he/she experience pain or discomfort in his/her chest, left arm or shoulder or jaw either just before
death or within 3 days (72 hours) of death?
Yes |___ |1 Nol|__ |2 Unknown |___ |9

(If NO or Unknown go to Q27)
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The next set of questions deal specifically with the last episode (that led to the death) of
his/her pain or discomfort. The last episode is defined as starting at the time he/she noticed discomfort
that caused him/her to stop or change what he/she was doing.

24,

25.

26.

27.

Did his/her last episode of pain or discomfort specifically involve the chest?
Yes|__ |1 No|__ |2 Unknown |___ |9

Did he/she take nitroglycerine because of this last episode of pain or discomfort?
Yes |___|1 No|__ |2 Unknown |___ |9

How long was it from the beginning of his/her last episode of pain or discomfort to the time he/she
stopped breathing on his/her own? (use the shortest interval known to be true)

5 minutes or less |1 24 hours or less |4
10 minutes or less |2 More than 24 hours | |5
1 hour or less I3 Unknown o

Within 3 days of death, or just before he/she died, did any of the following symptoms begin for the

first time: Yes No  Unknown
a.  Shortness of breath? |1 2 |_|o
b.  Dizziness? |1 |2 |__|o
c.  Palpitations (pounding in the chest)? I 2 |__Io
d. Marked or increased fatigue, tiredness, or weakness? | |1 [ 2 | lo
e. Headache? |1 |2 |__|o
f.  Sweating? |1 2 |__Io
g. Paralysis? It 2 ]__lo
h.  Loss of speech? It 2 |__lo
i. Attack of indigestion or nausea or vomiting? | |1 | 2 | lo
j.  Other? specify: It 2 ]__lo

The next few questions are concerned with emergency medical care he/she may have received just prior to or at the time
of death. You may have already given this information in an answer to an earlier question. Since it is important to obtain
information specifically on emergency medical care, | hope you don't mind if these questions seem repetitive.

28.

20.

30.

Was he/she taken to a hospital? Yes|__ |1 No|__ |2
If Yes, could you tell me the name and location of this hospital:

a. Name:

b. Address:

City/town:

State-Zip:

Is there someone else whom we could contact, who might know more about the circumstances
surrounding his/her death or his/her usual state of health?

Yes|__ |1 No| |2 Unknown |___ |9

(If Yes, complete the front of the second Informant Interview)
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31. Finally, | want to ask you to tell me everything about the circumstances surrounding his/her death.
Specifically, please tell me what you know of his/her general health, health on the day he/she
died, and of the death itself. (Record summary verbatim)

32. Did informant agree to provide consent to gather further information?
Yes| |1 No|__|2 Notapplicable| |3
(If Yes, ask the informant to sign the consent form for us
to review the decedent's medical records)

33. How reliable was the participant in completing the questionnaire?

Veryreliable |___ |1 Reliable|___|2 Unreliable |__|3 Veryunreliable |___ |4 Uncertain |___|5

ADMINISTRATIVE INFORMATION:
34. Interviewer code: |

35, Interview date: T 1 A T 4 O A T

month day year
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THE STRONG HEART STUDY V

CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

MORTALITY SURVEY

FINAL DECISION - AUTOPSY REPORT

ID number:

Social Security Number: (I

1. Decedent’s name:
a. Last name: (N I Y ) I A S S I A N I N M
b. Middle name: Y ) I A A A I ) NN
c. First name: (N I ) I ) N S I A N I N N
2. Cause of death, choose appropriate one: [

01=Definite fatal myocardial infarction
02=Definite sudden death due to coronary heart disease
03=Definite fatal coronary heart disease
04=Possible fatal coronary heart disease
05=Definite fatal stroke

06=Possible fatal stroke

07=Definite fatal congestive heart failure
08=Possible fatal congestive heart failure
09=0Other fatal cardiovascular diseases; specify:

21=Malignant neoplasm; specify primary site:

22=Unintentional injury and adverse effects/motor vehicle accident
23=Unintentional injury and adverse effect/all other
24=Pneumonia and influenza

25=Chronic obstructive pulmonary disease and allied conditions
26=Diabetes mellitus

27=Chronic liver disease and cirrhosis

28=Suicide

29=Homicide and legal intervention

30=Nephritis, nephrotic syndrome and nephrosis

31=ESRD
32=Septicemia
33=HIV/AIDS
88=0ther, specify:

99=Can not be determined.

ICD code

ADMINISTRATIVE INFORMATION:
Abstractor code:

Abstract date: |

74 I/ N N

month day year
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

PHOTOCOPY CHECKLIST FOR MEDICAL RECORDS REVIEW
MORTALITY SURVEILLANCE - CVD and NON-CVD

Admission date: | | /] | I/l | [ | | ID Number: | | | [ | | |

month day year

For each hospital admission WITHIN the YEAR prior to death, obtain photocopies of each of the following
sections of the medical history (when available) and assemble them for each admission. Be sure that
photocopies are legible.

DONE,
YES NO No Report

Admission Sheets (Face Sheets) |1 ]2 o

Admitting History and Physical Exam 1 |2 |

Discharge Summary || || |__lo

ECGs (SHS-L, 11, 1Il, IV and V) | |2 |9

Cardiac Enzyme (including Troponin) |1 |2 o
Reports of results of:

Chest X-ray |1 |2 |9

Echocardiogram I || |___lo

Angiogram |___I1 || |___lo

Exercise tolerance test (Treadmill) |1 ]2 o

Cardiac catheterization |1 |2 |__lo

CT (CAT) scan || || |__lo

MRI |1 |__I2 |___lo

Carotid ultrasound 1 |2 |___lo

Lumbar puncture |1 |2 |___lo

Creatinine || |2 |__lo

Liver Function test |1 |2 (I

Pathology I |2 |___lo

Cultures || || |___lo
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PHOTOCOPY CHECKLIST FOR MEDICAL RECORDS REVIEW
MORTALITY SURVEILLANCE (continued)

IDNumber:|___ ||| |||
Other Laboratory results, SPECIFY:
DONE,
YES NO No Report
|1 |2 |l
|1 |2 |__lo
|1 |___I2 |l
Operative reports:
Coronary bypass |1 ]2 |9
Angioplasty || || |__lo
Swan-Ganz catheterization |1 ]2 o
Non-CVD operation |1 L ]2 |
For terminal Event Only:
Ambulance report |1 |2 |
ER Admission and Discharge Summary I |2 o
Any clinical notes regarding DOA |1 L ]2 |
Autopsy Report/ Coroner's Report |1 ]2 o
From IHS clinic chart (if available),
photocopy notes and test results from
the most recent visit prior to death 1 |2 |
ADMINISTRATIVE INFORMATION:
Abstractor code: [
Abstract date: I/ I/ I I
month day year
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

MORTALITY SURVEY - FINAL DECISION

ID number: (N I ) I A
Date of death: | | I/l | I/] | | | | Age at death: |
month day year
Underlying cause Contributory cause of death
of death 1 2
A. Cause of death, choose appropriate one. I | |

01 = Definite fatal myocardial infarction

02 = Definite sudden death due to coronary heart disease
03 = Definite fatal coronary heart disease

04 = Possible fatal coronary heart disease

05 = Definite fatal stroke

06 = Possible fatal stroke

07 = Definite fatal congestive heart failure

08 = Possible fatal congestive heart failure

09 = Other fatal cardiovascular diseases

If is Non-CVD death, choose one from the following list and complete the evidence code:

Evidence Code: [
(up to 3 Codes)
I

21 = Malignant neoplasm,; 01 = Pathology Report |
primary site: 02 = Clinical Diagnosis only

22 = Unintentional injury and adverse effects/MVA 03 = Pulmonary function test

23 = Unintentional injury and adverse effects/all other 04 = Blood glucose test

24 = Chronic obstructive pulmonary disease 05 = Abnormal liver function tests
and allied conditions 06 = Abnormal kidney function test

25 = Pneumonia and influenza 07 = Positive culture (blood or sputum)

26 = Diabetes mellitus 08 = Positive antibody test

27 = Chronic liver disease and cirrhosis 09 = Positive blood test (any type)

28 = Suicide 10 = Autopsy

29 = Homicide and legal intervention 11 = Police/Coroner’s investigation

30 = Nephritis, nephrotic syndrome and nephrosis 12 = Other medical records evidence

31 =ESRD Specify:

32 = Septicemia

33 = HIV/AIDS

88 = Other, specify:
99 = Can not be determined.

Was the death alcohol related? Yes |___ |1 No |__ |2 Unknown |__ |9
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B. Criteria used: (Please check the appropriate boxes.)

1. Definite fatal myocardial infarction
[ ] 1a Definite Ml within 4 weeks of death by criteria: Yes No
1. Evolving diagnostic ECG, and/or I R .
2. Diagnostic ECG and abnormal cardiac enzymes, and/or | . .
3. Prolonged cardiac pain and abnormal cardiac enzymes | £
OR

[ 1 1b. Acute MI diagnosed by autopsy
AND

[ 12 No known non-atherosclerotic or noncardiac-atherosclerotic condition that
was probably lethal according to death certificate, autopsy report, hospital
records, or physician records.

2. Definite sudden death due to CHD

[ 11. Death witnessed as occurring within 1 hour after the onset of severe cardiac
symptoms (prolonged cardiac pain, shortness of breath, fainting) or within 1
hour after the subject was last seen without symptoms.

AND

[ ]2 No documentation of acute MI within 4 weeks prior to death.

AND

[ 13 No known non-atherosclerotic or noncardiac-atherosclerotic process that

was probably lethal according to death certificate, autopsy report, hospital
records or physician report.
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3. Definite fatal CHD

—

rprobd=

AND

[

[

[

[

[

1 5(a)

1 5(b)

1 5(c)

1 5(d)

1 5(e)

Death certificate with consistent underlying or immediate causes, AND

No documentation of definite acute Ml within 4 weeks prior to death, AND
Criteria for sudden death not met (above), AND

No known non-atherosclerotic or noncardiac-atherosclerotic process or
event that was probably lethal according to death certificate, autopsy report,
hospital records, or physician records,

Previous history of MI according to relative, physician, or hospital records, or
definite or possible MI by criteria,

OR

Autopsy reporting severe atherosclerotic-coronary artery disease or old Ml
without acute MI (50% proximal narrowing of two major vessels or 75%
proximal narrowing of one more vessel, if anatomic details given.),

OR

Death occurring greater than 1 and less than or equal to 24 hours after the
onset of severe cardiac symptoms or after subject was last seen without
symptoms,

OR

Angiogram reporting severe (= 50% narrowing) atherosclerotic coronary
artery disease,

OR

Other positive physical signs or lab findings.

4, Possible fatal CHD

[
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] 1.

] 2.

1 3.

] 4.

] 5.

No documentation by criteria of definite acute MI within 4 weeks prior to
death,

AND
No documentation by criteria of definite sudden death,
AND
No documentation by criteria of definite fatal CHD,
AND
Death certificate with consistent underlying or immediate cause,
AND

No known non-atherosclerotic or noncardiac-atherosclerotic process that
was probably lethal according to death certificate, autopsy report, hospital
records, or physician records.
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5. Definite fatal stroke (also complete 6.1, 6.2 and Supplemental Form)

[ ] 1a.

[ ] 1b.

[ ] 2b.

[ ]2

Cerebral infarction or hemorrhage diagnosed at autopsy,

AND

No other known disease process or event such as brain tumor, subdural
hematoma, metabolic disorder or peripheral lesion that could cause focal
neurologic deficit, with or without coma, according to death certificate,
autopsy, hospital records, or physician records,

OR

History of rapid onset (approximately minutes to hours from onset to time of
maximum acute neurologic deficit) of focal neurologic deficit with or without
change in state of consciousness,

AND

Focal neurologic deficit within 6 weeks of death documented by
unequivocal physician or laboratory findings with 24 hours duration of
objective physician findings,

AND

No other known disease process or event such as brain tumor, subdural
hematoma, metabolic disorder, or peripheral lesion that could cause focal
neurologic deficit, with or without coma, according to death certificate,
autopsy, hospital records, or physician records,

6. Possible (Undocumented) fatal stroke (also complete 6.1, 6.2 and Supplemental Form)

[ 11

[ 12

Death certificate consistent with underlying or immediate cause (ICD-9,
code 431 — 437), but neither autopsy evidence nor adequate pre-terminal
documentation of the event,

AND

No evidence at autopsy examination of the brain, if performed, of any
disease process that could cause focal neurologic signs that would not be
connected with cerebral infarction or hemorrhage.

6.1 DOCUMENTED CAUSES CONTRIBUTING TO STROKE (Check all that apply.)

OO, WN-

Underlying coagulopathy (e.g., Factor V Leiden; cirrhosis)
latrogenic coagulopathy (e.g., anticoagulants)
Antecedent procedure (e.g., surgery) in past 2 months
Antecedent injury (e.g., fracture) in past 2 months
Underlying neoplasia

Other: (specify)
None identified

6.2 TYPE OF CEREBRAL EVENT:

PN~
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Cardioembolic infarction
Subarachnoid hemorrhage
Intraparenchymal hemorrhage
Lacunar

Other, unknown infarction
TIA

Unknown type stroke
Atherothrombotic infarction

O N O
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7. Definite fatal congestive heart failure.

Two major criteria or one major and two minor criteria:

a. Maijor criteria

[
[
[
[ ]iv. Cardiomegaly
[ ]1v. Acute pulmonary edema
[ ]vi S3gallop
[ ] vii. Increased venous pressure >16cm water
[ ] viii. Circulationtime =25 seconds
[ ] ix. Hepatojugular reflux

b. Minor criteria
[ 11 Ankle edema
[ 1 Night cough
[ ]iii. Dyspnea on exertion
[ ]iv. Hepatomegaly
[ ]v. Vital capacity reduced by one-third from maximum
[ ] vi. Tachycardia (rate of = 120/min.)
[ 1 vii. Elevated BNP (see manual for levels)

C. Major or minor criteria
[ 14 Weight loss > 4.5kg in 5 days in response to treatment
AND

d. [ 1] No known non-cardiac process leading to fluid overload such as

renal failure
8. Possible fatal congestive heart failure

[ 1 Death certificate or medical records with consistent underlying or immediate
cause, but neither autopsy evidence nor adequate pre-terminal documentation of
the event.

]i.
] ii.

] iii.

Paroxysmal nocturnal dyspnea or Orthopnea
Neck vein distention
Rales

9. Other fatal cardiovascular diseases

[ ] i. Death certificate or medical records with consistent underlying or immediate

cause.

Comment:

C. Does the diagnosis in Section A (Cause of death) agree with your clinical impression?
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If “No”, what is your diagnosis?

Why?

ADMINISTRATIVE INFORMATION:
Reviewer code:

Review date:

month

N 4 S 4 N NN

day year

Coordinating Center Use Only

Reviewer:

First review | |1 Second review |___ |2 Stroke review | |3 Adjudication | |o
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

Mortality and Morbidity Surveys - SUPPLEMENTAL STROKE FORM
(Complete for mortality codes 5 or 6 and morbidity codes 3, 4 or 8)

ID number: (N ) I A I
Date of this event: ) 1 '/ | I I
month day year
A. ISCHEMIC STROKE LOCATION
YES NO
Right hemisphere (I O N
Left hemisphere I I I
Basilar N A N
Hemispheric and Basilar (I O I
Unknown N A N
B. BRAIN IMAGING
1. HEAD CT
Yes I
No (go to Q 2) 2
Yes, but no report s
1.1 If yes, timing of Head CT <48 h since symptom onset |1
248 h since symptom onset |2
Unknown |__lo
2. BRAIN MRI
Yes I
No (go to Q 3) |2
Yes, but no report s
C. NEUROVASCULAR IMAGING
3. CAROTID DUPLEX Yes |1
No (go to Q 4) |2
Yes, but no report |3
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4. TRANSCRANIAL DOPPLER (TCD) Yes L1

No, (go to Q 5) |2
Yes, but no report |3
5. MAGNETIC RESONANCE ANGIOGRAPHY (MRA) Yes L
No (go to Q 6) |2
Yes, but no report |3
6. CT ANGIOGRAPHY Yes L
No (go to Q 7) |2
Yes, but no report |3
7. ANGIOGRAPHY Yes L
No, (go to Q 8) |2
Yes, but no report |3
D. STROKE DEFICIT
8. MODIFIED RANKIN SCALE (0-5) |

(Code Maximal Severity Within 7 Days of Stroke)

0 = no symptoms at all

1 = no significant disability despite symptoms: able to carry out all usual duties and activities

2 = slight disability: unable to carry out all previous activities but able to look after own affairs
without assistance

3 = moderate disability: requiring some help, but able to walk without assistance

4 = moderately severe disability: unable to walk without assistance, and unable to attend to own
bodily needs without assistance

5 = severe disability: bedridden, incontinent, and requiring constant nursing care and attention

9 = information insufficient for coding

E. STROKE TREATMENT

Intravenous thrombolysis Yes 1

No l__I2

Presentation within 3 hours from symptom onset Yes |1

No l__I2

F. BRAIN EXAMINATION AT AUTOPSY Yes I
No l__I2

Yes, but no report |3
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

Mortality Survey Packet Checklist

ID number: I I

1.

Death Certificate

2. ICD coded cause of death by nosologist
3. Autopsy performed Yes (.
No ||
4, Autopsy report Available ]
Unavailable ||
5. If autopsy report is available, Autopsy Form (by receiver)
6. Medical Records Photocopy Checklist
7. Copy reports as specified
8. Check if the decedent is eligible for the morbidity survey and
proceed as required by the morbidity survey protocol.
9. Check if tracking form was sent.
10. Informant Interview Form?
11. Medical Records Abstract Form, Informant Interview Form,
Autopsy Report Form, and Final Decision Form to Dr. Sievers Date
12. Was he/she in a nursing home at the time of death? Yes|__ | No|__| Unknown| |
13. Was he/she receiving care from a home hospice care program at the time of death?
Yes|__ | No|__| Unknown|_ |
ADMINISTRATIVE INFORMATION:
SHS staff code: [ I
Completion date: I T 4 Y O 7/ A T N
month day year

Strong Heart Study V. 04/10/06 II C-18 Mortality Survey Packet Checklist
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

Master List of Hospitalization and Outpatient Visits

ID number: I T A

List all facilities where patient was hospitalized or was an outpatient since date of last SHS contact.

Reason: 1=Heart attack 2=Stroke 3=CHF
4=0Other CVD, please specify (includes PVD and valvular heart disease).
5=0ther non-CVD, please specify.
6=End Stage Renal Disease (includes kidney dialysis or kidney transplant).

Ifitis a FATAL event, mark X in the inpatient or outpatient space.

In Out- Date Abstracted
patient patient Hospital/Clinic Town/State (mm/dd/yy) Reason (Y/N)
[ 1
Diagnosis:
[ 1
Diagnosis:
[
Diagnosis:
[ 1
Diagnosis:
[ 1
Diagnosis:
[ 1
Diagnosis:
[ 1
Diagnosis:
[ 1
Diagnosis:

Strong Heart Study V. 04/10/06 II D-1 Hospitalization/Outpatient Master List



THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

MORBIDITY SURVEY
Medical Records Abstract and Photocopy Checklist for Non-Fatal CVD Events or Procedures

ID number: A ) Y A O

1. a. Hospital code number I I Y A T

b. Hospital name

c. Hospital location

d. Medical record number e

2. Date of ADMISSION to this hospital or date of this OUTPATIENT visit:

Y /1 I N ) N O T
month day year
3. Date of discharge: ] 4 Y 7/ A T I
month day year
4. Was the patient transferred to or from another acute care hospital?
Yes|__ |1 (be sureinformation is listed on M&M master list form) Nol|__ |2
5. Enter the ICD-9 code numbers for the hospital discharge diagnoses and procedure codes recorded

in the medical record exactly as they appear on the front sheet of the medical record and/or on the
discharge summary. Be sure they are ICD-9 codes. Record diagnoses if no codes are available.

1. e ] 7o e ]
2. e ] 8 | Jel_| |
3. I S N 2 I 9. N S S B I I
4. e ]| 10. (N S N I I I
5. e ]| 11. (N S N I I I
6. e ] 120 | e ||
6. Has the participant received a kidney transplant? Yes|__ |1 No|___ |2
If yes, date of first transplant: [ [ /] | /] | | [ |
month day year
7. Was the participant receiving kidney dialysis during this hospital or outpatient visit?
Yes|__ |1 No|___ |2
If yes, date dialysis FIRST STARTED: I /Y 7/ N I
month day year
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For each hospital admission or outpatient visit, obtain photocopies of each of the following sections of
the medical records (when available) and assemble them for each admission. Be sure that photocopies
are legible.

DONE,
YES NO No Report
Admission Sheets (Face Sheets), including Diagnoses
Admitting History and Physical Exam
Discharge Summary
ECGs (see instruction)
Cardiac enzyme report (days 1 to 4)
Neurology Consult Report
Reports of Procedures:
1.  Echocardiogram
2. Coronary angiogram
3.  Exercise tolerance test (Treadmill)
4.  Cardiac catheterization
5.  Coronary bypass
6. Coronary angioplasty
7.  Swan-Ganz catheterization
8. Intracoronary or I.V. streptokinase, or TPA reperfusion
9.  Aortic balloon pump
10. Radionuclide scan
11. CAT or CT of the head
12. Magnetic Resonance Image (MRI) of the head
13. Carotid ultrasound/Doppler
14. Lumbar puncture
15. Angiography (including vessels in the lower extremities)
16. Peripheral Angioplasty (lower extremity vessel(s))
17. Surgical revascularization of peripheral vessel(s))
18. Amputation
19. Chest X-ray
20. Carotid endarterectomy
21. Other, specify:
Be sure to include Tracking Sheet in the packet
ADMINISTRATIVE INFORMATION:
SHS staff code: [
Completion date: N T 4 Y 7/ A T N
month day year
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

MORBIDITY SURVEY - DECISION

ID number: I I
Date of this event: (N N /1 I I
month day year
A. DIAGNOSIS (enter appropriate code number): |
01. Definite non-fatal myocardial infarction
02. Possible non-fatal myocardial infarction L
03. Definite non-fatal stroke
04. Possible non-fatal stroke
06. Definite CHD [
07. Possible CHD (those with some, but not all, criteria or with equivocal criteria
for definite CHD)
08. TIA
09. Other CVD, specify: |
10. Non-CVD, specify: | | |
11. ESRD (dialysis or transplant)
B. Criteria used: (Please check one box in each field)
1. MYOCARDIAL INFARCTION
a. PROLONGED CARDIAC PAIN Present |
Absent |2
b. ECG FINDINGS Evolving diagnostic ECG |1
Diagnostic ECG |2
Equivocal ECG |3
Absent, uncodable, or other o
c. CARDIAC ENZYMES Abnormal 1
Equivocal |2
Incomplete |3
Normal L |a
i) Troponin-lI 22xULN or “abnormal” Yes| |1 No| |2 Not done |___|o
COMMENTS:
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2. STROKE
a. DIAGNOSTIC EVIDENCE

Unequivocal physician or laboratory (.

Discharge diagnoses of stroke (431, 432, 434, 436, 437) |2

Neither of above o
b.  ONSET/DURATION OF NEUROLOGICAL DEFICIT

Rapid/ > 24 hours |1

Rapid/ < 24 hours l__I2
Protracted/ > 24 hours l__Is
Protracted/ < 24 hours |__l4

c.1. OTHER CAUSES Present (go to c.2) 1
Absent l__I2

c.2. DOCUMENTED CAUSES CONTRIBUTING TO STROKE (Check all that apply.)
1. Underlying coagulopathy (e.g., Factor V Leiden; cirrhosis) (.
latrogenic coagulopathy (e.g., anticoagulants) |

Antecedent procedure (e.g. surgery) in past 2 months |

Underlying neoplasia ||

Other: (specify) (.

2
3
4.  Antecedent injury (e.g. fracture) in past 2 months |
5
6
9

None identified |

d. TYPE OF STROKE: L

1. Cardioembolic infarction 5. TIA

2. Subarachnoid hemorrhage 6. Other, unknown infarction

3. Intraparenchymal hemorrhage 7. Unknown type of stroke

4, Lacunar 8. Atherothrombotic infarction
COMMENTS:

3. Definite Coronary Heart Disease (CHD) |
a. Cardiac cath proven coronary artery disease (1 or more vessels = 50% stenosis), or | |1
b. PCTA, or |2

c.  Coronary artery bypass grafting, or |3
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d1. Abnormal stress ECG, and

d.2. Abnormal imaging, or

|___l4

l__Is

e. Positive functional test of ischemia (such as treadmill) s

COMMENTS:

4, Other Non-fatal Cardiovascular Disease

Congestive Heart Failure

Cardiomyopathy

Valvular Heart Disease

Left Ventricular Hypertrophy
Atrial Fibrillation

procedures for PVD)
Pacemaker implantation

Arrhythmia

AT TS @m0 Q0T

(diagnosis = 07)

CHF secondary to ESRD (diagnosis = 10)

Non-coronary heart surgery or carotid or other vascular surgery (does not include

Positive non-coronary angiography (does not include procedures for PVD) .

Angina pectoris (Class 2 chest pain, or relieved by nitroglycerides) ]

l. PVD (either peripheral arterial surgical procedures, angiogram or amputation) ]

COMMENTS:

C. Does the diagnosis in Section A (DIAGNOSIS) agree with your clinical impression?

Yes| |1

If “No,” what is your diagnosis? (Diagnosis in A)

Why?

No| |2

ADMINISTRATIVE INFORMATION:
Reviewer code:

Review date: Y 74 7/ N A B
month day year
Coordinating Center Use Only
Deposition: Regular |___ |1 QC |_ |2 Stroke |___ |7 Adjudication |___ |9
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

Mortality and Morbidity Surveys - SUPPLEMENTAL STROKE FORM
(Complete for mortality codes 5 or 6 and morbidity codes 3, 4 or 8)

ID number:

Date of this event:

A ISCHEMIC STROKE LOCATION

Right hemisphere

Left hemisphere

Basilar

Hemispheric and Basilar
Unknown

B. BRAIN IMAGING

HEAD CT

1.1 If yes, timing of Head CT

BRAIN MRI

C. NEUROVASCULAR IMAGING

CAROTID DUPLEX

Strong Heart Study V. 04/10/06

YES

|t
|l
|t
|t

|t

Yes

No (go to Q 2)

Yes, but no report

<48 h since symptom onset

248 h since symptom onset

Unknown

Yes 1

No (go to Q 3) |2

Yes, butnoreport | |3
Yes

No (go to Q 4)

Yes, but no report

CVD Final DX

NO

I
I
|l
|l

I

|t
I
l__Is
||t
|2

|l

|t
|l

|l



4, TRANSCRANIAL DOPPLER (TCD)

5. MAGNETIC RESONANCE ANGIOGRAPHY (MRA)

6. CT ANGIOGRAPHY

7. ANGIOGRAPHY

D. STROKE DEFICIT

8. MODIFIED RANKIN SCALE
(Code Maximal Severity Within 7 Days of Stroke)

0 = no symptoms at all

Yes

No, (go to Q 5)
Yes, but no report
Yes

No (go to Q 6)

Yes, but no report

Yes

No (goto Q7)
Yes, but no report
Yes

No, (go to Q 8)

Yes, but no report

(0-5)

|t
I
l__Is
|l

I

|t
|2
l__Is
|l
I

l__Is

1 = no significant disability despite symptoms: able to carry out all usual duties and activities
2 = slight disability: unable to carry out all previous activities but able to look after own affairs

without assistance

3 = moderate disability: requiring some help, but able to walk without assistance
4 = moderately severe disability: unable to walk without assistance, and unable to attend to own

bodily needs without assistance

5 = severe disability: bedridden, incontinent, and requiring constant nursing care and attention

9 = information insufficient for coding

E. STROKE TREATMENT

Intravenous thrombolysis

Presentation within 3 hours from symptom onset

F. BRAIN EXAMINATION AT AUTOPSY

Strong Heart Study V. 04/10/06 II D-8

Yes
No
Yes
No
Yes
No

Yes, but no report
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|t
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

Morbidity Survey
Cardiovascular Test Procedures Abstract

ID number: I T Y Y A
1. WAS CATHETERIZATION/ANGIOGRAM DONE?
Yes|__ |1 No (Goto Q18) |__ |2 Yes, but no report |___|3
2. If YES, When? N I/ N N 4 N A N
month day year
3. Where: ]
Hospital/Clinic City/State Hospital Code

Was Any Vessel >50% Stenotic in ...

Yes No Uncertain Unknown
4, Left Main: L |2 |8 o
5. Left anterior descending: I |2 __|s o
6. Right coronary: 1 L ]2 |8 o
7. Circumflex artery: |1 |2 |__Is |___lo
8. Ejection Fraction (%): I N
777= normal, % not specified 888=abnormal, % not specified
999=unknown/no response
9. Left Ventricular Function: Normal |1 Assessed, results not specified | |3
Depressed |__|2 Not assessed (Go to Q18) o
10. Was Akinetic Wall Observed?
Yes| |1 No (Goto Q15) | |2 Uncertain|___|s Unknown|___ |9
Yes No Uncertain Unknown
11.  Anterior: || l__I2 |__Is |___lo
12. Inferior: 1 |2 |8 |
13. Apex: [ |2 |8 o
14. Diffuse: 1 |2 |8 o
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Finding of Valvular Function:

Yes No Uncertain Unknown
15. Mitral regurgitation: 1 |2 | o
16. Aortic regurgitation: I |2 |8 o
17. Was Angioplasty performed? |1 |2 |8 o
18. WAS TREADMILL EXERCISE TEST DONE?
Yes | |1 No (Goto Q25) |__ |2 Yes, but no report |__|3
19. If YES, When? N I/ I/ O N I N
month day year
3. Where: I A N N I
Hospital/Clinic City/State Hospital Code
21. Treadmill ECG:
Normal | |1 Borderline|___ |2 Abnormal |___ |3 Inconclusive | |s Noreport| |9
22. Maximum heart rate (beats/minute): 999=no report ]
23. Maximum systolic blood pressure (mmHg): 999=no report L]

24, Treadmill time (round to nearest whole number minute): ~ 99=no report

25. WAS THALLIUM TEST, OR OTHER NUCLEAR IMAGE TEST DONE?

Yes|__ |1 No (Goto Q29) |__ |2 Yes, but no report |___|3

19. If YES, When? ]
month day year

3. Where: Y Y I N I
Hospital/Clinic City/State Hospital Code

28. Test results: Positive | |1 Negative |__ |2 Equivocal |_|3 No report |__|o

ADMINISTRATIVE INFORMATION:
29. Reviewer code

30. Review date: T /4 T 4 N A O
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

MORBIDITY SURVEY
PERIPHERAL VASCULAR PROCEDURES/REVASCULARIZATION ABSTRACT

ID number: Y N N I
1. Was peripheral angiogram (ICD-9 procedure code 88.48) done?
Yes| |1 No| __ |2 (Go to Q2) Yes, butno report | |o
a. If yes:  Contrast angiogram | | MR angiogram |__| CT angiogram |___|
b. If yes, when? (Y N 14 Y ) N N N
month day year
C. Where:
d. Was any vessel > 50% stenotic?
i. Aorta: Yes| |1 No|__ |2 Uncertain|__ |8 Unknown|__ |o
If yes, which side? Right| | Left| | Both ||
i. lliac: Yes|___ |t No|__|2 Uncertain|__ |8 Unknown|__ |9
If yes, which side? Right || Left| | Both ||
ii. Femoral: Yes|__ |t No|__|2 Uncertain|__ |8 Unknown|__ |9
If yes, which side? Right || Left| | Both ||
iv.  Popliteal or lower: Yes| |t No|__ |2 Uncertain| |8 Unknown|_ _|o
If yes, which side? Right |___| Left|__ | Both |___|
v.  Carotid stenosis Yes|__ |1 No|_J2 Uncertain|__[8 Unknown|__|o
If yes, which side? Right |___| Left|___| Both [___|
e. Was there evidence of previous revascularization? Yes| |1 No|__ |2
2. Was peripheral angioplasty or surgical revascularization done?
Yes, angioplasty |___|1 Yes, revascularization |__|3
(ICD-9 procedure code 39.50) ICD-9 procedure code 39.25 and 39.29)
No |___|2(Goto Q3) Yes, butnoreport |__ |9
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a. If yes, when? I N 11 Y N ) N N I

month day year
b. Where:
3. Was amputation (ICD-9 procedure codes 84.10 — 84.19) performed?
Yes| |1 No| |2 (Goto Q4. Yes, but noreport | |o
a. If yes, which side? Right |_| Left| | Both|_|
b. When: | W
month day year
C. Where:
4. Was carotid angioplasty/stenting done?
Yes, surgery |___|1 No|__ |2 (Goto end.) Yes, butno report | |o
(ICD-9 procedure code 38.12)
a. If yes, which side? Right|__ | Left| | Both|_ |
b. If yes, when? I I /I N ) I A N
month day year
C. Where:
5. Was carotid endarterectomy done?
Yes | |1 No|__ |2(Gotoend.) Yes,butnoreport| |9
a. If yes, which side? Right || Left| | Both|__|
b. When: N N 1 Y N /I A N
month day year
C. Where:
ADMINISTRATIVE INFORMATION:
5. Reviewer code: [ I
6. Review date: ] 4 I 11 S N
month day year

Instructions: The same procedures used for the ongoing surveillance in each center should be used,
including evaluation of clinic charts and/or use of the IHS computerized records as well as direct contact with
participants when necessary.

The purpose of this study is to derive an estimate of the proportion of participants who have undergone
diagnostic or therapeutic procedures documenting definite lower extremity peripheral arterial disease since the
Phase Il SHS examination, and the proportion thereof for whom the necessary records are still available.
Therefore, medical records for hospitalizations or outpatient encounters dealing with the
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diagnostic or procedural codes listed below and occurring since 1 January 1998 should be requested and
reports of the procedures of interest should be obtained. Earlier events that correspond to the same
procedures should be noted but charts need not be abstracted.

The following diagnostic codes should be identified:

For Peripheral Angiograms: ICD-9 procedure code 88.48

For Peripheral Angioplasty: ICD-9 procedure code 39.50

For Peripheral Surgical Revascularization: 1CD-9 procedure codes 39.25 and 39.29
For Amputation: ICD-9 procedure codes 84.10-84.19

For Carotid Endarterectomy: ICD-9 procedure code 38.12

For Angioplasty: ICD-9 procedure code 00.61

For Stenting: ICD-9 procedure code 00.45
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THE STRONG HEART STUDY V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

HEART FAILURE PROCEDURES

SHSID: || | | ||| DateofEvent: |___ | /|| /| |||

month day year

A. ATRIAL FIBRILLATION AT TIME OF CHF? Yes| |1 No| |2 Unknown| |9

B. WHICH IMAGING STUDY WAS PERFORMED DURING THIS ADMISSION? Please check ALL that

were done. If more than one imaging study was done in the same admission, please use one of
these forms for EACH IMAGING STUDY to record the results of that study.

|1 Echocardiogram
| |2 Nuclear Imaging
|3 Invasive Angiogram

|4 CT Angiogram
|5 MRI Angiogram
|__|e Other, Specify:

|7 Not sure, no results found in chart

|8 None

If not sure or none, skip to Q8.

1.

Name of test:

Date of test: [ |
month day year

Facility name:

City/State:

Ejection fraction: Measured: | |% Estimated: | |%

If % not stated, 777 = normal, or range > 50% 888 = abnormal, or range < 50% 999 = unknown/no response

Ejection fraction interpretation: Normal [___ |1 Depressed |___ |2 NR|__ |9
Segmental wall motion abnormalities? Yes|___ |1 No|_ |2 NR|__|o
If yes, degree of abnormality:  Mild|__ |1 Moderate | |2 Severe| _|3Unknown | __ |9
Transmitral time: E Velocity: _ cm/sec A Velocity: cm/sec Peak E/A Ratio:
Decel. Time: msec IVRT: Septal E” Peak S’ Septal A’
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SHSID: | | || || |

8. Valvular disease? Yes|__ |1 No|__|2 Unknown|__ |9
If No or Unknown, go to Q9.
If Yes,
a. Mitral regurgitation/insufficiency:
1+ |1 2+ |2 3+ |3 4+ | |4 Unknown |__ |9
b. Mitral stenosis: Mild|__ |1 Moderate |__ |2 Severe|__ |3 Unknown |__ |9
c. Aortic regurgitation/insufficiency:
1+ |1 2+ |2 3+ |3 4+ | |4 Unknown |___ |9
d. Aortic stenosis: Mild |___ |1 Moderate |___ |2 Severe|__ |3 Unknown |__ |9
e. Tricuspid regurgitation:

1+ |1 2+ |2 3+ |3 4+ | |4 Unknown [__ |9

9. Right ventricular systolic pressure/PA systolic pressure (mmHg):
If not stated, 777 = normal 888 = abnormal 999 = unknown/no response

C. B-TYPE NATRIURETIC PEPTIDE (BT-BNP): pg/ml. Upper Limit of Normal: pg/mi
N-TYPE NATRIURETIC PEPTIDE (NT-BNP): pg/ml. Upper Limit of Normal: pg/ml
D. CARDIOMYOPATHY DIAGNOSIS: Ischemic: _ Non-Ischemic: Hypertrophic:
Valvular disease: Acute MI: NR|__|9

No cardiomyopathy

ReviewDate:| | |/ V| | | |
month day year

Reviewer Code: |___|
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Instructions for completing SHS CHF form

The CHF Procedure Form is for both non-fatal and fatal CHF events. We will collect the same
information, when it's available, to characterize the features associated with heart failure events, whether they
are non-fatal or fatal. Obviously some heart failure deaths will be so diagnosed based on fulminant pulmonary
edema without further medical evaluation, but in other cases death may occur because of progressive cardiac
pump failure in hospital, where there may be extensive characterization of the status of heart muscle and valve
function, etc.

Because episodes of severe heart failure from which individuals die and those from which they are
rescued by contemporary treatment do not represent fundamentally different biological entities, but rather differ
in the severity of underlying derangements and in the efficacy and promptness of therapeutic interventions, it is
soundest both to include fatal and non-fatal heart failure events as a single end-point (unless one is focusing
solely on mortality) and to gather the same information to classify the subtypes of heart failure (systolic vs.
diastolic ventricular dysfunction, roles of coronary artery or valvular disease, etc.) for both fatal and non-fatal
CHF events.

A. ATRIAL FIBRILLATION AT TIME OF CHF?

This question is answered in the affirmative if there is clear evidence of atrial fibrillation on the ECG.
There will be a presumption that atrial fibrillation may have contributed to precipitating heart failure. If that is the
case the arrhythmia should be persistent enough to be recorded on the ECG.

B. IMAGING STUDY
Please check ALL that were done. If more than one imaging study was done in the same admission,
please fill in a copy of this form for EACH IMAGING STUDY to record the results of that study.

If a test was not done or no information is available, skip to Section C, otherwise, fill in the following.

B1 & B2. Record the name and date of the test.
B3. Record the place where the test was done.

Use the test study and date soonest after the admission (when CHF was first diagnosed). If
there is a cursory initial study followed by a detailed study with no intervention or status change in
between, use the more detailed study results.

B4. Ejection Fraction: Record the results in the appropriate box. If a range is given, one should put
in the average value, rounded to the nearest whole number. For example, an ejection fraction
such as 20-25% would average 22.5% and round to 23%. If there is an indication of a
measured value, it should be taken as “measured;” if it is said to be estimated or if the reports
says “about 50%”, for example, the EF would be estimated. If a specific EF percent is given
without further modification, code as measured. If the actual result was not given, use the
following:

777 = normal, or range > 50%
888 = abnormal, or range < 50%
999 = unknown

B5. Ejection Fraction Interpretation: Normal, Depressed, NR.
If no interpretation is noted on the reading, please check “NR” for no response. The
categorical variable is included to allow entry of the qualitative conclusion reached in the

primary report of the study being reviewed and not our conclusion about whether or not a given
ejection fraction is normal.
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Note to CC: This will make this variable of restricted utility, being useful for a two-step
identification of reduced function based on objective measurement if available or on the
qualitative interpretation in the primary report, but will create a variable that should not be used
for other purposes.

B6. Segmental Wall Motion Abnormalities: Yes, No, NR.
If yes, degree of abnormality: Mild, Moderate, Severe, Unknown

The adjudicator can make this interpretation from alternative descriptions (e.g., regional
or by specification of individual segments), if possible, from the information in the report. If there
is not enough information in the record to make this determination, please check “NR” for no
response.

B7.  Transmitral time. Please record the following:

E Velocity in cm/sec
A Velocity in cm/sec
Peak E/A ratio
Decel. Time in msec
IVRT

Septal E’

Peak S’

Septal A’

These measurements may be found in the echo report typically under Doppler
measurements. E’, A’ and peak S’ refer to tissue Doppler measurements.

B8. Valvular Disease: Yes, No, Unknown

If NO or Unknown, skip to B9 (Right ventricular systolic pressure). Check whether there
is evidence of valvular disease on the echocardiogram report (if there is an echo report), and
note the abnormality severity. If there is no mention of severity, check the most mild form of
disease. For instances where a range is reported, such as “mild to moderate “or “1 to 2+”,
check the less severe category. If there is no mention of severity, the coder should mark "mild",
but not "trace". Do not note “trace” as evidence of disease. If regurgitation is reported as trace-
mild-moderate-severe the coder should equate 1+ to trace, 2+ to mild, 3+ to moderate and 4+ to

severe.
a. Mitral Regurgitation: 1+, 2+, 3+, 4+, unknown

b. Mitral Stenosis: Mild, Moderate, Severe, Unknown
C. Aortic Regurgitation: 1+, 2+, 3+, 4+, unknown

d. Aortic Stenosis: Mild, Moderate, Severe, Unknown
e. Tricuspid Regurgitation: 1+, 2+, 3+, 4+, unknown

B9. Right Ventricular Systolic Pressure (pulmonary artery (PA) systolic pressure). If results were
given, record the actual number in mmHg. Otherwise use the following:

777 = Normal
888 = Abnormal
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999 = Unknown
C. B-TYPE NATRIURETIC PEPTIDE (BT-BNP) and N-TYPE NATRIURETIC PEPTIDE (NT-BNP).
If the results were not in the chart, record 999.

Record the highest BNP level, even if not on the same date as the admission. Upper limit of normal for
the BNP and NT-BNP assays used from the lab report

D. CARDIOMYOPATHY DIAGNOSIS: Ischemic, Non-Ischemic, Hypertrophic, Valvular disease,
Acute MI, NR, No cardiomyopathy.

The reviewer will make a decision as to the diagnosis of the cardiomyopathy — not the etiology
of the heart failure exacerbation. This diagnosis will be based on available medical notes (discharge
summary/cardiology notes, especially) and appropriate imaging tests (echo and catheterization mostly).
Because diagnostic tests will not be reviewed, precise diagnostic criteria may not be possible.

SHS will use a practical definition that is used in many studies from large databases or large
clinical trials without precise central review of the evidence, which is to diagnose dilated
cardiomyopathy in patients with heart failure whose LV ejection fraction is depressed (below whatever
limit the evaluating center used for "preserved EF") and then sub-classify as ischemic on the basis of
documented extensive coronary artery disease and/or historic and/or ECG evidence of myocardial
infarction (often more than one event). While this is imprecise, it will be no more so than use of ejection
fractions from several different modalities (echo, cath or nuclear angiogram) derived by many
interpreting physicians using a variety of methods of measurement or estimated by the interpreting
physician without making any specific measurements.

There may be cases that defy classification, for example in the case of EF reduction out of
proportion to the extent of CAD. However because of the desirability of including all individuals in
population-based analyses, generally a conclusion should be made. We will use the following
definition for ischemic cardiomyopathy:

1.) Patients with a history of MI or revascularization (CABG, PCI) or

2.) Patients with > 75% stenosis of left main or proximal LAD or

3.) Patients with > 75% stenosis of two or more epicardial vessels.

Code the diagnosis of hypertrophic cardiomyopathy only if there is specific echo data
suggesting hypertrophic obstructive cardiomyopathy (HOCM) or marked septal hypertrophy without
obstruction (in a published paper from SHS, only 1 of 8 participants with HCM by echo had obstruction
(Maron BJ, Spirito P, Roman MJ, Paranicas M, Okin PM, Best LG, Lee ET, Devereux RB: Prevalence
of hypertrophic cardiomyopathy in a population-based sample of American Indians aged 51 to 77 years
(the Strong Heart Study). Am J Cardiol. 2004 Jun 15:93(12);1510-1514.)

Code the diagnosis of valvular disease in patients with severe valvular disease with evidence
suggesting it is the cause of the cardiomyopathy, rather than coding as “non-ischemic”. If there are
criteria to code as ischemic as listed above, code as ischemic. In these cases it will be presumed that
severe MR is a consequence of the ischemia. In the infrequent case that it is debatable, it may be
possible to review previous SHS echocardiograms to make this assessment. In this case, contact the
CC for the echo data.

If there is not enough evidence in the medical record to make a diagnosis, check “NR”. If there
is no evidence of cardiomyopathy, check the “No cardiomyopathy” response.

Fill in your SHS Reviewer Code and the date you review this case.
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APPENDIX E

Acute Myocardial Infarction (AMI) Tool
and

Instructions
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THE STRONG HEART V
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

ACUTE MYOCARDIAL INFARCTION
(STRONG HEART STUDY PROVIDER TOOL)
revised 6/22/2006

SHS I.D. Y N N ) I B

Inclusion:

1) Is Acute Myocardial Infarction confirmed by discharge diagnosis at ANY of the hospitalizations in this
series? The diagnosis may be either principal or secondary; and listed on either the discharge
summary or discharge face sheet.

|__|1Yes = Continue |___|2No =STOP
Which facility(s)?
|| Initial facility
|___ |1 Principal diagnosis |___ |2 Secondary diagnosis |___ |3 not categorized

|___| First referral facility
|___|1 Principal diagnosis |___ |2 Secondary diagnosis |___ |3 not categorized
|___| Second referral facility

|___|1 Principal diagnosis |___ |2 Secondary diagnosis |___ |3 not categorized

2) Is Acute Myocardial Infarction confirmed by enzymes and/or EKG’s obtained at ANY of the hospitalizations
in this series?
|___|1 Yes = Continue | |2No =STOP

Which facility(s)?
|___|1 Initial facility
|___ |2 First referral facility

|___|3 Second referral facility

PLEASE COPY THE FIRST EKG OBTAINED AT EACH ADMISSION IN THIS SERIES.

Complete this form if the above criteria apply to ANY of a continuous series of admissions and
transfers. Use information from as many as the FIRST THREE facilities where the patient received
care. (If more than 3 facilities.....STOP).

A. Demographics:

A1. SHS #:

A2. Name:

A3. Date of Birth: [ |/

month day year
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A4. Pay Source, IF KNOWN:(select all that apply):
|1 Medicare

|2 Medicaid

|3 IHS/Tribal facility

|4 Private Insurance

|5 Self Pay

A5. Initial Facility Name (or number)

Admission Date: | [ /] | || | | | |
month day year

Arrival Time: (Military time, or closest approximation)

Discharge (or Transfer) Date: | |
month day year

Discharge (or Transfer) Time: (Military time, or closest approximation)

Was chest pain or clinical suspicion of cardiac disease present at the time of admission to this facility?
|1 Yes

|___|2No

Was there any indication of unusual delay from the time the patient presented to the facility and when
they were first evaluated by a provider?

|1 Yes
L |2No If “NO”, go to A6.
Approximately how long was this delay? hours

A6. First Referral Facility Name (or number)

Admission Date: N I 1 I I ) N O O
month day year

Arrival Time: (Military time, or closest approximation)

Discharge (or Transfer) Date: (Y N /1 N ) I I N
month day year

Discharge (or Transfer) Time: (Military time, or closest approximation)

Was chest pain or clinical suspicion of cardiac disease present at the time of admission to this facility?
|1 Yes

| |2No

A7. Second Referral Facility Name (or number)

Admission Date: N I 1 I I ) N O O
month day year
Arrival Time: (Military time, or closest approximation)
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Discharge (or Transfer) Date: (Y N /1 N ) I I I

month day year
Discharge (or Transfer) Time: (Military time, or closest approximation)
Was chest pain or clinical suspicion of cardiac disease present at the time of admission to this facility?
|1 Yes
|___|2No

B. Early Administration of Aspirin:

B1. Did the patient receive aspirin, FROM ANY FACILITY, within 24 hours of arrival (either 24 hours before
arrival or 24 hours after arrival) to the FIRST hospital/health care facility?
|1 Yes

B1A. Date first aspirin received: | |
month day year

B1B. Time first aspirin received? (military time) |___| Not Available

B1C. Facility that administered aspirin:

B1D. Dosage of aspirin administered: mg.

B1E. Type of aspirin: __Non-enteric (or Not Known) ___Enteric
|___|2No

IF“YES” GO TO C1.

Contraindications/Exclusions/Possible Reasons for non-administration
B2. If patient did NOT receive aspirin within 24 hours of arrival at the first facility, are any of the following noted
in ANY medical record during the first 24 hours after the initial admission?

|___|1 Yes, select at least one of the following:

|___|a Allergy/intolerance to aspirin

|___|b Bleeding/hemorrhage on admission

|___|c History of bleeding/bleeding risk

|___|d History of peptic ulcer disease

|___|e Chronic liver disease

|___|f First platelet count <100 x 10° /L

|___|g First Hemoglobin <10g/dL or First Hematocrit < 30%

|___|h Warfarin prior to arrival

|___|i Renal insufficiency (Creatinine > 3mg/dL on admission)

|___|j Other, alternative anticoagulants (eg. Plavix, clopidogrel) were prescribed

|___| Other reasons given for not prescribing aspirin?

L |2No

B3. If patient did NOT receive aspirin within 24 hours of arrival at the first facility, did he/she take aspirin 24
hours prior to the initial admission?
|1 Yes

|__|2 No or Unknown
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C. Early Administration of Beta Blockers:

C1. Did the patient receive a beta blocker, FROM ANY FACILITY, within 24 hours of arrival to the FIRST
hospital/health care facility?
|___|]1Yes

C1A. Date first beta blocker received: [ | 1] | || [ | | |
month day year

C1B. Time first beta blocker received:
(Military time, or closest approximation)

C1C. Facility that administered a beta blocker:
|___|2No

IF“YES” GO TO D1.

Contraindications/Exclusions/Possible reason beta blockers not administered
C2. If patient did NOT receive beta blockers within 24 hours of arrival at the first facility, are any of the

following noted in ANY medical record during the first 24 hours after the initial admission?
|___|1 Yes, select at least one of the following:
|a Allergy/intolerance to beta blockers

|b First pulse < 60 bpm on arrival and not taking beta blockers prior to arrival

|
|
|__|c Heart Failure/Pulmonary Edema on arrival
|___|d Previous LVEF < 50% or described as severe, moderate or mild dysfunction
|___|e Shock (any type) on arrival
|___|f First systolic BP <100 mmHg
|___|g Arrival EKG with any of the following indicating heart block

|___|g1 1st degree heart block, PR interval > 240 milliseconds.

|___ |92 2nd/3rd degree heart block

|__ |93 RBBB and left fascicular block (bifascicular block)
|___|nh History of Chronic Obstructive Pulmonary Disease or asthma

|___|i History of Peripheral Vascular Disease

|___|i Other reasons given for not prescribing beta blockers?
|___|2No

D. Timely Reperfusion:

D1. Is this patient eligible for reperfusion?
|1 Yes

Arrival EKG at the FIRST facility with one of the following:
|___|a ST elevation in 2 contiguous leads
|__|oLBBB

|___|c ST segment elevation or injury noted on physician interpretation

and
|___|d Onset of chest pain or other AMI symptoms < 12 hours prior to arrival at the FIRST
health care facility.
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Date of onset of symptoms: (A A 4 Y N 1/ O A N I

month day year
Time of onset of symptoms: (Military time, or closest approximation)
|___|2No
D2. Did the patient receive thrombolytic therapy?
|___|1Yes
D2A. Date of first thrombolytic: LM M
month day year
D2B. Time first thrombolytic started: (military time or closest approximation)

D2C. Facility that administered first thrombolytic:

L |2No

D3. Did the patient have a revascularization procedure (angioplasty (PTCA) or CABG) within 24 hours of
arrival to the referral hospital?
[ |1Yes

D3A. Date of first revascularization procedure: [ I 1/ /) I I
month day year

D3B. Time revascularization procedure started: ( military time or closest
approximation)

D3C. Facility that conducted revascularization procedure:

L |2No
If “Yes” to either D2 or D3, then go to E1.

Contraindications/Exclusions:
D4. If patient did NOT receive thrombolytic therapy during hospitalization at any facility or revascularization
procedure within 24 hours of arrival at the first facility, are any of the following noted in ANY medical record
during the first 24 hours after the initial admission?

|___|1 Yes, select at least one of the following:

|a Bleeding on admission

|b History of bleeding/bleeding disorder
|c History of peptic ulcer disease

|d Chronic liver disease

|e Surgery/biopsy within 2 months

|f Trauma in past month

| Bilirubin > 2 mg/dI

|i Warfarin prior to arrival

|j Stroke (history or current)

|k Thrombolysis considered but rejected

|l Age > 80 years

|
|
|
|
|
|
|___|g Cardiac arrest within 6 hours prior to arrival
|
|
|
|
|
|

|m Other reasons for not prescribing thrombolytic therapy?2

|2 No
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E: Eligible for Discharge Indicators:

E1. Did the patient expire?
|___|1Yes If Yes, STOP

|___|2No

E2. Is discharge status unknown?
|1 Yes If Yes, STOP

| |2No

THE FOLLOWING SECTIONS APPLY ONLY TO THE FINAL
FACILITY PATIENT WAS DISCHARGED FROM

F. Beta Blockers at Discharge:

F1. Was a beta blocker prescribed at discharge?
| |1Yes If“YES”, go to G1.

L |2No

Contraindications/Exclusions/Possible reasons beta blockers not prescribed:
F2. Are any of the following noted in the medical record of the discharge facility?
|___|1 YES, select at least one of the following:

|___|a Allergy/intolerance to beta blockers
|___ |b Pulse < 50 bpm and not taking a beta blocker
|___|c Heart Failure or Pulmonary Edema (by physical exam, x-ray, or clinical assessment) and
LVEF < 50% or described as moderate or mild dysfunction
|d LVEF < 30% or described as severe dysfunction
le Shock
|f Systolic BP <90 mmHg during hospital stay
|g Last systolic BP < 100 mmHg and not on a beta blocker
|h Heart block
|___|nh1 First degree
|___|h2 2nd/3rd degree
|___|h3 Bifacsicular (RBBB and left fascicular block)

|___|i Chronic Obstructive Pulmonary Disease or asthma
|___|j Peripheral Vascular Disease

|___ |k Other reasons beta blockers not prescribed:

|___|2No
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G. Aspirin at Discharge:

G1. Was aspirin prescribed at discharge?
|___|]1Yes If “YES”, go to H1.

|___|2No

Contraindications/Exclusions/Possible reasons aspirin not prescribed:
G2. Are any of the following noted in the medical record of the discharge facility?
|___|1 Yes, select at least one of the following:

|___|a Allergy/intolerance to aspirin
|___|b Bleeding/hemorrhage
|___|c History of bleeding/bleeding risk
|___|d Chronic liver disease

|___|e Peptic ulcer disease

| |f Platelet count < 100 x 10° /L
|___|g Hemoglobin < 10 g/dL or Hematocrit < 30 %
|___|h Treatment with warfarin on discharge

|___|i Renal insufficiency (Creatinine > 3 mg/dL)
|

|j Other reasons given for not prescribing aspirin:

|___|2No

H. ACE Inhibitor at Discharge for Low LVEF (Left Ventricular Ejection Fraction)

H1. Does the patient have an LVEF < 40% or described as severe or moderate dysfunction?
|___|]1Yes

| |9 Unknown
| |2No If “NO”, go to I1.

H2. Was an ACE Inhibitor prescribed at discharge?
|1 Yes If “YES”, go to I1.

|___|2No

Contraindications/Exclusions:

H3. Are any of the following noted in the medical record of the discharge facility?
|___|1 Yes, select at least one of the following:

|a Allergy/intolerance to ACE Inhibitor

|b Aortic stenosis

|c Serum Creatinine > 2 mg/dL

|d Last systolic BP < 100 mmHg and not on ACE Inhibitor

|e Other reasons given for not prescribing ACE Inhibitors:

|___|2No
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I. Smoking Cessation Counseling:

I1. Is there a history of cigarette use within the year prior to arrival in the medical record of any facility?
|1 Yes

|___|2No

If “No”, goto Jl.

I2. Is smoking cessation counseling documented in the medical record of the discharge facility?
|1 Yes
|___|2No

J. Screening and treatment of dyslipidemia:

J1. Was a fasting lipid profile obtained at any facility during this series of admissions?
|___ |1 Yes-Results of first test after presenting for care at any facility

LDL cholesterol mg/dl

HDL cholesterol mg/dl

Triglycerides mg/dl
|___|2No

J2. What treatment plan for dyslipidemia was documented in the chart at the discharge facility during
hospitalization or at the time of discharge?

(Check all that apply)

|___|1 A. Dietary counseling

|__ |2 B. Lipid lowering medication
|___|3 C. Cardiac rehabilitation program

|___|]4 D. None

ADMINISTRATIVE INFORMATION:

Abstractor number: Y S

Abstract date: T 4 N 4 N A

Data entry number: I I

Entry date: I 4 T /O I

month  day year
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Acute Myocardial Infarction (AMI)
Strong Heart Study Instructions - Provider Tool — Revised 12/20/2002

Data Element

AMI Confirmation Criteria

1. MI confirmed?

Question: Is
Myocardial Infarction
confirmed by discharge
diagnosis?

Instructions:

Select this option if
primary discharge
diagnosis of any
facility in the series
indicates the patient
was hospitalized with
an acute myocardial
infarction.

No:

Select this option if the
documentation does not
indicate acute
myocardial infarction.

Review the discharge diagnoses of all admissions in this continuous series of hospitalizations to determine if any of the admissions have a principal
discharge diagnosis of “acute myocardial infarction”. The principal diagnosis is the primary condition affecting the services provided during the
hospitalization, and this should be where the MI is recorded. In some facilities a “principal diagnosis” will be listed and “secondary” diagnoses listed
separately. If this is the case, please indicate by check mark in the following line, whether the diagnosis was principal or secondary. If there is no
designation of principal or secondary, check “ not categorized”.

Do not consider a particular admission as satisfying this criterion if the diagnosis is listed as:

*MI listed as secondary diagnosis

*Rule out MI

*R/O MI

2. MI confirmed?

Question: Is
Myocardial Infarction

confirmed by enzymes
and/or EKGs?

Instructions:

YES:

Select this option if
enzymes and EKGs

Acute MI confirmed by enzymes (any one of the following)
Peak LDH within first 48 hours after arrival > 1.5 times LDH Upper Limits of Normal and LDH-1 on peak LDH > LDH-2 on peak LDH
or

Peak CK-MB % > 5 (CK and CK-MB within the first 48 hours after arrival)

Peak CPK-MB unit of measurement _ x 100

CK on peak CK-MB
or
Peak CK-MB (%, index, fraction) > 5% if peak CPK-MB or CK on peak CK-MB is missing
or

ﬁoponin I within first 48 hours after arrival > Troponin I Upper Limits of Normal or
Troponin T within first 48 hours after arrival > Troponin T Upper Limits of Normal ,
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Data Element

AMI Confirmation Criteria

indicate an acute
myocardial infarction.

No:

Select this option if the
documentation does not
indicate acute
myocardial infarction.

Note: Please obtain a
copy of the admission
EKG from EACH

facility.

At least two of the following:
1. Two-fold elevation of Peak CPK (Within the first 48 hours after arrival at the first facility)
Peak CPK > 2 times CK-Upper Limits of Normal,
or
2. Presence of chest pain w/in 48 hrs. prior to arrival at the first facility.
or
3. Acute Ml on EKG:
3a. ST elev on any EKG within 6 hrs of arrival at first facility.
indicates ST elevation (>1 mm) in 2 contiguous leads
Contiguous leads:

LAVL LV, LVs LV, AVL Vs AVL Vs V,V,
V, V, ViVe VuVs VsVe LI 10, Vs I, AVF
111, AVF

or

3b. EKG interpretation mentions “myocardial infarction (or injury)” on any EKG during this series of hospitalizations,
AND there is no history of a myocardial infarct prior (days/weeks/months before) to admission at the first facility (see
History and Physicals of all admissions in this series).

or

3c. New Q waves, or left bundle branch block documented on any EKG within 6 hours of arrival at first facility.
New Q-waves on arrival EKG, or left bundle branch block on any EKG within 6 hours of arrival at first facility.

Complete the AMI Provider Tool if the above criteria apply to ANY of a continuous series of admissions and
transfers. Use information from as many as the FIRST THREE facilities where the patient received care. (If more
than 3 facilities.....STOP).
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DEMOGRAPHICS

Data Element Question Instructions Recommended Synonyms Exclusion
Location
Al. SHSID # What is the SHS ID No.? | List the SHS ID number. SHS Record
A2. Name What is the pt name? List the name of the patient Hospital Record
A3. Date of Birth What was the patient’s Record the patient’s date of SHS Record
date of birth? birth as it appears in the
medical record, in the
following format
MM/DD/YYYY.
A4. Pay Source What is the pay source Select all that apply: Face sheet
listed for this patient? Medicare:

Select this option if a payment
source is Medicare (T18)
Medicaid:

Select this option if a pay
source is Medicaid (T19)
IHS/Tribal-Select this option
if one of the facilities is run by
a Tribe or IHS

Private Health Insurance-
Select this option if some of the
care was paid for by private
health insurance.

Self-Pay-Select this option if
third party coverage was not
available to pay for part of the
care provided for the AMI

AS through A7.

Facility Names and
Numbers

What is/are the facility
names numbers? (If more
than 3
facilities.....STOP).

List all the facilities that
provided care for this AMI in
chronological order and include
admission and discharge dates
and times (military time).

Use SHS codes for
health care facilities
that are listed in the
SHS manual.
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A5 through A7.
Admission Date

What is the date the
patient was admitted to
this hospital?

Enter the date in
MM/DD/YYYY format. Use
the actual date of inpatient
admission to acute care.

ER record, history &
physical, nursing
assessment, surgery or
procedure note.

Arrival Date
Admit to observation

A5 through A7. What is the date the Enter the date in Discharge summary, AMA
Discharge/Transfer patient was MM/DD/YYYY format. transfer note, nursing
Date discharged/transferred discharge note,

from acute care, left progress notes,

against medical advice, or graphic sheet.

expired? Physician orders

B. Early Administration of Aspirin
Data Element Question Instructions Recommended Synonyms Exclusion
Location

B1. Aspirin within 24
hours of arrival at the
first health care
facility?

Did the patient receive
aspirin, FROM ANY
FACILITY, within 24
hours of arrival (either 24
hours before arrival or 24
hours after arrival) to the
FIRST hospital/ health
care facility?

Yes: Select this option if there
is documentation that the
patient was given aspirin
within 24 hours of arrival
(either 24 hours before arrival
or 24 hours after arrival) at the
first health care facility. If
Yes, skip to C1.

No: Select this option if the
patient did not take aspirin
within 24 hours of arrival.

ER record, history &
physical, nursing
admission assessment,
Ambulance
record/sheet. Also
look for
documentation that
the patient was
advised to self-
administer aspirin.

(See attached medication
sheet for aspirin-
containing drugs)

B1A. Date first aspirin
received?

What was the date the
first aspirin was received?

Enter the first date the patient
received aspirin after arrival to
the hospital using
MM/DD/YYYY format.

B1B. Time first aspirin
received?

What time was the first
aspirin received?

Enter the time the first aspirin
was received after arrival to the
first health care facility, enter
in military time.

Medication records in
medical record or ER
record.
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B. Early Administration of Aspirin

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

B1C Facility that
administered aspirin?

B1D. Dose of aspirin?

B1E Type of aspirin?

What was the name and #
of the facility that
administered the aspirin?

What was the dose of
aspirin administered?

Enter name and # of facility
that administered aspirin.

List the mg dose that was
administered or that the patient
took themselves

SHS manual for
facility code

ER record, history &
physical, nursing
admission assessment,

What type of aspirin? List whether the type was Ambulance
enteric, non-enteric or not record/sheet
known
B2. Contraindications/ | Does the patient have any | Yes: Select yes if any of the
Exclusions/Possible contraindications to early | following are true and select at
reasons for non- aspirin therapy? least one:
administration
Allergy/intolerance to aspirin | History & physical, Record only those Documentation which states

Was there a history of allergy/
sensitivity/ reaction, or
intolerance to aspirin prior to
arrival?

emergency room
notes, nursing
admission notes,
progress notes.

associated with a reaction
to aspirin: Adverse drug
event, adverse drug
reaction, allergy,
anaphylaxis, intolerance,
sensitivity.

aspirin caused upset stomach or
didn’t agree with patient.

Bleeding/hemorrhage on
admission ( 48 hours prior to
arrival or at the time of arrival)

History & physical,
ER record, nursing
admission notes,
progress notes.

GI bleeding: bleeding
diverticulum, bleeding
from a peptic, gastric,
esophageal, or duodenal
ulcer, bleeding from
colon, blood in vomitus,
emesis, or stool, coffee
ground emesis,
esophageal bleeding
varices, hematemesis,
hematochezia,
heme/guaiac positive
vomitus, emesis, or stool,

Anemia not due to
gastrointestinal bleeding,
bleeding hemorrhoid, bleeding
which occurred as a result of an
injury or trauma, chronic
anemia, epistaxis, heme
positive urine, lab urinalysis
report, urine dipstick.
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B. Early Administration of Aspirin

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

Hemoccult/occult
positive vomitus, emesis
or stool, mallory-weiss
tear, melena, rectal
bleeding (BRB) per
rectum, BRBPR.

GU bleeding: blood in
urine, genitourinary (GU)
bleeding, hematuria.
Intracranial bleeding:
cerebral hemorrhage,
hemorrhagic CVA,
hemorrhagic infarct of the
brain, intracerebral
bleeding/hemorrhage,
ruptured intracranial
aneurysm, subarachnoid
hemorrhage (SAH),
subdural hematoma.
Pulmonary bleeding:
coughing up blood,
hemoptysis

History of bleeding or
bleeding risk: Select this
option if there is
documentation of a history of
bleeding from gastrointestinal
(G]) tract (esophagus, stanch,
intestine, or colon); the
genitourinary (GU) tract
(kidneys, bladder, or prostate);
the brain, the lungs, or any
other bleeding documented

other than the exclusions listed.

History & physical,
ER record, nursing
admission notes,
progress notes.

GI bleeding: bleeding
diverticulum, bleeding
from a peptic, gastric,
esophageal, or duodenal
ulcer, bleeding from
colon, blood in vomitus,
emesis, or stool, coffee
ground emesis,
esophageal bleeding
varices, hematemesis,
hematochezia,
heme/guaiac positive
vomitus, emesis, or stool,
Hemoccult/occult
positive vomitus, emesis

Anemia not due to
gastrointestinal bleeding,
bleeding hemorrhoid, bleeding
which occurred as a result of an
injury or trauma, chronic
anemia, epistaxis, heme
positive urine, lab urinalysis
report, urine dipstick.

Easy bruisability
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B. Early Administration of Aspirin

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

or stool, mallory-weiss
tear, melena, rectal
bleeding (BRB) per
rectum, BRBPR.

GU bleeding: blood in
urine, genitourinary (GU)
bleeding, hematuria.
Intracranial bleeding:
cerebral hemorrhage,
hemorrhagic CVA,
hemorrhagic infarct of the
brain, intracerebral
bleeding/hemorrhage,
ruptured intracranial
aneurysm, subarachnoid
hemorrhage (SAH),
subdural hematoma.
Pulmonary bleeding:
coughing up blood,
hemoptysis

Bleeding disorder:
Bleeding diathesis,
Bleeding tendency,
clotting disorder, factor 8
(VIII) deficiency, factor 9
(IX), hemophilia, ITP
(idiopathic
thrombocytopenia
purpura), prolonged
bleeding, Von
Willebrand’s disease
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B. Early Administration of Aspirin

Data Element Question Instructions Recommended Synonyms Exclusion
Location
History of peptic ulcer History & physical, Duodenal ulcer, Decubitus ulcer (skin), digital

disease: Select this option
when the documentation
indicates a history of ulceration
of the stomach, esophagus, or
duodenum, whether or not they
are currently being treated.

ER record, nursing
admission notes,
progress notes.

esophageal ulcer, gastric
ulcer, gastrointestinal
(GI) ulcer, peptic ulcer
disease (PUD), stomach
ulcer, stress ulcer, ulcers.

ulcer (finger/toes), mouth ulcer
(aphthous), pressure ulcer
(skin), stasis ulcer, ulcerative
colitis, ulcer not associated
with the upper GI tract.

Chronic liver disease
(History)

History & physical,
ER record, nursing
admission notes,
progress notes.

Hepatic failure,
Fulminant hepatic failure,
Hepatic encephalopathy,
liver failure, cirrhosis,
alcoholic cirrhosis,
cirrhosis etiology
unknown, Cryogenic
cirrhosis, primary or
secondary biliary
cirrhosis.

Platelet count < 100 x 10%/L
Select this option if the patients
first platelet count within 24
hours of arrival was < 100 x
10°L

Laboratory report,
ICU flow sheet,
nursing flow sheet,
diabetic flow sheet,
graphic sheet, EKG
report, respiratory
therapy report,
emergency room
record, progress notes,

Thrombocyte count

history & physical.
First hemoglobin < 10 g/dL Laboratory report, Hemoglobin: Hb, Hgb
or First hematocrit < 30%: ICU flow sheet,

Select this option when the
patients_first hemoglobin
within 24 hours of arrival is 10

nursing flow sheet,
diabetic flow sheet,
graphic sheet, EKG

Hematocrit: HCT,
Hematocrit, PCV (packed
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B. Early Administration of Aspirin

Data Element Question Instructions Recommended Synonyms Exclusion
Location
g/dL or First hematocrit within | report, respiratory cell volume)
24 hours of arrival is < 30%: therapy report,
emergency room
record, progress notes,
history & physical.
Warfarin prior to arrival: History & physical,
select this option if patient was | nurse’s admission
taking warfarin prior to arrival, | assessment, ER
or recent use of warfarin. record, progress notes.
Renal insufficiency Laboratory report, Creat, Creatinine (Cr) BUN/Creatinine ratio
(Creatinine > 3 mg/dL): ICU flow sheet,
Select this option if the nursing flow sheet,
patient’s first creatinine within | diabetic flow sheet,
24 hours of arrival was >3 graphic sheet, EKG
mg/dL report, respiratory
therapy report,
emergency room
record, progress notes,
history & physical.
No: Select no if none of the
above are true.
B3. Aspirin 24 hours If the patient did NOT Yes: Select this option if the ER record, history & This includes self

prior to arrival?

receive aspirin within 24
hrs of arrival at the first
facility, did he/she take
aspirin within 24 hrs prior
to arrival to the first
health care facility?

patient took aspirin in the 24
hours prior to arrival.

No: Select this option if the
patient did not take aspirin
within the 24 hours prior to
arrival at the first health care
facility.

physical, nursing
admission assessment,
Ambulance
record/sheet. . Look
for documentation that
the patient was
advised to self-
administer aspirin.

administration at home,
or given in ambulance
(See attached medication
sheet for aspirin
synonyms)
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C. Early Administration of Beta Blockers

Data Element Question Instructions Recommended Synonyms Exclusion
Location

C1. Beta Blockers Did the patient receive a Yes: Select this option if the Medication (See attached medication

from any facility beta blocker within 24 patient received a beta blocker | administration sheet for beta blockers)

within 24 hours of
arrival at the first
health care facility?

hours of arrival at the first
health care facility?

in the 24 hours after arrival
If Yes, skip to D1.

No: Select this option if the
patient did not receive a beta
blocker in the first 24 hours
after arrival.

records, emergency
room records, IV flow
sheets.

C1A. Date first beta
blocker received?

What was the date the
first beta blocker was
received?

Enter the first date the patient
received beta blocker after
arrival to the health care
facility using MM/DD/YYYY
format.

C1B. Time first beta
blocker received?

CI1C Facility that
administered a beta
blocker?

What time was the first
beta blocker received?

What was the name and #
of the facility that
administered the beta
blocker?

Enter the time the first beta
blocker was received after
arrival to the health care
facility, enter in military time.

Enter the name and # of the
facility that administered a beta
blocker.

Medication record in
medical record or ER
record.

SHS manual facility
code list.

No: Select this option if none
of the above are true.

C2. Contraindications/
Exclusions/possible
reason that beta
blockers not
administered

Does this patient have
any contraindications to
early administration of
beta blockers

Yes: Select this option if any of
the following are true, and
select at least one

Allergy/intolerance to beta
blockers

History & physical,
emergency room
notes, nursing

Record only those
associated with a reaction
to beta blocker: Adverse

Documentation which states
beta blocker caused upset
stomach or didn’t agree with

Strong Heart Study V. 07/01/06

ITE-18

AMI Tool Instructions




C. Early Administration of Beta Blockers

Data Element Question Instructions Recommended Synonyms Exclusion
Location
admission notes, drug event, adverse drug | patient.

progress notes.

reaction, allergy,
anaphylaxis, intolerance,
sensitivity.

(See attached medication
sheet for beta blockers)

First pulse < 60 bpm and not
taking a beta blocker prior to
arrival: Select this option if the
patient’s first pulse within 48
hours of arrival was < 60 bpm,
and patient was not taking beta
blocker prior to arrival

Emergency room
notes, nursing
admission notes,
History & physical,
progress notes,
graphic sheets, ICU
flow sheets, flow
sheets, nursing notes,
ER/triage notes

If a range is recorded
enter the mid-point, If
two values recorded for
the same time, and both
are higher than 50 record
the higher of the two
values, if either pulse is
lower than 50, abstract
the lower value. (See
attached medication sheet
for beta blockers)

Heart failure/pulmonary
edema on arrival: Select this
option when there is
documentation of heart
failure/pulmonary edema on
arrival to the hospital.

History & physical,
Emergency room
notes, nursing
admission notes,
progress notes.

Heart failure/pulmonary
edema: Biventricular
failure, cardiac
decompensation, cardiac
failure, cardiomyopathy,
congestive heart failure
(CHF), edema of the
lungs, heart failure (right
or left), pulmonary
edema, pump failure,
ventricular failure, wet
lungs.

Heart failure/pulmonary
edema: diffuse infiltrate,
diffuse interstitial pulmonary
edema, edema of the legs
(pedal edema), enlarged
vessels, fullness of pulmonary
vasculature, interstitial edema,
interstitial congestion, JVD
(jugular venous distention),
perihilar vascular congestion,
pulmonary vascular congestion,
pulmonary vascular
engorgement, rales, vascular
congestion, venous congestion,
volume or fluid overload, x-ray
report finding.
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C. Early Administration of Beta Blockers

Data Element Question Instructions Recommended Synonyms Exclusion
Location
Previous LVEF < 50 or History & physical, LVEEF: Systolic function LVEF: Right, atrial or diastolic

described as severe, moderate | Emergency room

or mild dysfunction.

notes, nursing
admission notes,
progress notes.

is a description of the
function of the left
ventricle based on how
much blood is emptied
from the left ventricle
during each contraction.
Include: contractility, EF
Ejection fraction,
function, left ventricular
ejection fraction, LVEF.
Severe dysfunction:
Severe, very severe, very
low/poor, akinesis,
dyskinesis, global
akinesis, marked,
markedly, poor, severe,
very low, very poor, very
severe. Mild or
moderate dysfunction:
Diffuse hypokinesia,
global hypokinesia, low,
moderate, moderate-
severe, moderate to
severe, moderately
severe, significant,
abnormal, compromised,
decreased, depressed,
diminished, dysfunction,
depressed, hypokinesis,
impaired, impairment,
mild, reduced.

dysfunction. Local/ localized
dysfunction.

Shock (any type) on arrival.

Emergency room

Select this option if the patient | notes, procedure note,

The intent is to collect the
findings at the time of

Cardiovascular instability,
cardioversion/defibrillation,
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C. Early Administration of Beta Blockers

Data Element Question Instructions Recommended Synonyms Exclusion
Location
had shock present at the time of | history & physical, presentation to the electro-convulsive therapy

arrival

physician admission
note. Use physician
documentation only.

hospital. Anaphylactic
shock, cardiogenic shock,
hypovolemic shock,
cardiovascular collapse,
intravascular collapse,
septic shock, shock,
shocky.

(ECT), electro-shock therapy
(EST), hypotension.

First systolic BP < 100 mm
hg: Select this option when the
patients first recorded systolic
blood pressure within 48 hours
of arrival is < 100 mm hg

Emergency room
notes, nursing
admission notes,
History & physical,
progress notes,
graphic sheets, ICU
flow sheets, flow
sheets, nursing notes,
ER/triage notes

If two blood pressures are
recorded at the same time
record the blood pressure
with the highest systolic
reading, if a range is
recorded, record the mid-
point.

Arrival EKG with any of the
following indicating heart
block: 1% degree heart block,
PR interval > 240
milliseconds, 2nd/3rd degree
heart block, RBBB and left
fascicular block (bifascicular
block)

The only acceptable
source is the
interpretation from the
arrival EKG

Arrival EKG is the
first EKG done within
6 hours prior to or
after arrival to the
hospital.

Note: Please obtain

a copy of the
admission EKG from

EACH facility in the
continuous series of
admissions.

Arrival EKG is the first
EKG done within 6 hours
prior to or after arrival to
the hospital.

1% degree heart block,
PR interval >240
milliseconds (.24
seconds): PR interval
measurement is included
in the interpretation on
12-lead EKGs. If interval
is not shown do not
attempt to measure
2nd/3rd degree heart
block: 2:1 AV block, 2:1
AV conduction, 2:1 heart
block, 3:1 AV block, 3:1

RBBB: Incomplete RBBB,
incomplete right bundle branch
block, interventricular
conduction delay (IVCD),
intraventricular conduction
delay (IVCD)

2nd/3rd degree heart block:
Atrial flutter, first degree heart
block (first degree AV block),
interventricular conduction
delay (IVCD), intraventricular
conduction delay (IVCD)

Strong Heart Study V. 07/01/06

ITE-21

AMI Tool Instructions




C. Early Administration of Beta Blockers

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

AV conduction, 3:1 heart
block, atrioventricular
block (AV block),
atrioventricular
dissociation (AV
dissociation), AV
conduction block,
complete heart block,
heart block, intermittent
HB, mobitz type 1 or 2,
second degree AV block,
second degree heart block
(2 degrees block), third
degree atrioventricular
block (3 degrees AV
block), third degree heart
block (3 degrees block),
variable HB,
Wenckebach

Arrival EKG with any of the
following indicating heart
block: 1% degree heart block,
PR interval > 240
milliseconds, 2nd/3rd degree
heart block, RBBB and left
fascicular block (bifascicular
block) Cont.

RBBB:

bifascicular block,
intermittent RBBB,
interventricular
conduction delay of
RBBB type,
intraventricular
conduction delay of
RBBB type, RBBB,
Right Bundle Branch
Block, trifascicular block,
variable RBBB.

Left fascicular block:
bifascicular block,
intermittent LFB, left
anterior fascicular block
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C. Early Administration of Beta Blockers

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

(LAFB), left anterior
hemiblock (LAHB), left
posterior fascicular block
(LPFB), left posterior
hemiblock (LPHB),
trifascicular block,
variable LFB.

History of COPD or Asthma

History & physical,
Emergency room
notes, nursing
admission notes,
progress notes.

asbestosis, asthma, black
lung disease,
bronchiectasis, childhood
asthma, chronic
bronchitis, chronic
obstructive airway
disease (COAD),
emphysema, COLD -
must be in capital letters -
chronic obstructive lung
disease, reactive lung
disease, restrictive lung
disease.

History of Peripheral
Vascular Disease (PVD)

Progress notes,
emergency room
notes, history &
physical, nursing
admission notes.

Angioplasty to lower
extremities, aortic-iliac
bypass, arterial
insufficiency to legs,
claudication, femoral
bypass surgery (fem-fem
bypass), femoral-popliteal
bypass (fem-pop bypass),
ischemia of lower
extremities, peripheral
vascular insufficiency,
peripheral vascular
disease (PVD).
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D. Timely Reperfusion

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

D1. Eligible for
reperfusion?

Is this patient eligible for
reperfusion?

Yes: Select this option if both
of the following are true:

Arrival EKG shows ST
elevation in 2 contiguous leads,
LBBB or ST segment elevation
or injury noted on physician
interpretation

and

Onset of chest pain or other
AMI symptoms < 12 hours
prior to arrival at FIRST health
care facility.

Emergency room
notes, History &
physical, progress
notes, consultants
notes, ambulance
records, nursing
admission assessment,
nursing admission
notes, nursing
progress notes.

Arrival EKG: the first
EKG completed
within 6 hours of
arrival.

ST elevation in 2
contiguous leads: ST
elevation »“mm in 2
contiguous leads:
Contiguous leads are:

I, AVL; ILVy;
17 VS 5 l: V63
AVL,V5; AVL,Vg;
V| V, (#2mm)
V2 V3,(V2 £ 2mm

V; #°1mm)
V3 Vy, V4 Vs,
Vs Vg; IL, 10T ;
IL, Vg ; 1I, AVF;
III, AVF

LBBB: intermittent
LBBB, interventricular
conduction delay of
LBBB type,
Intraventricular
conduction delay of
LBBB type, LBBB, Left
Bundle Branch Block,
Variable LBBB.

ST segment elevation:
ST @, ST elevation, ST
segment elevation

Chest pain/Other AMI
symptoms

Chest pain: Onset of
angina/ chest pain within
12 hours of arrival,
angina, chest discomfort,
chest fullness, chest
heaviness, chest pain

Chest pain: Arthritic pain,
chest wall pain, muscle pain,
pain that is determined to be
non-cardiac in origin, pleuritic
pain, skeletal pain.
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D. Timely Reperfusion

Data Element Question

Recommended
Location

Instructions

Synonyms

Exclusion

(CP), chest/epigastric:
aching, burning, crushing
pain, pressure, squeezing,
tightening. Heart pain,
pain/tightness,
retrosternal pain,
substernal cheat pain
Other AMI symptoms:
Acute onset of fatigue,
weakness, tiredness,
lethargy, diaphoresis,
dizziness, dyspnea,
fainting, loss of
consciousness,
nausea/vomiting,
palpitations, racing of
heart, shortness of breath
(SOB), sweating.

Other AMI symptoms:
cardiac arrest

What date and time did
the AMI symptoms start?

Date and time of onset
of AMI symptoms?

Enter the date in
MM/DD/YYYY format. Enter

ER record, ambulance
record, Admission

time in military format. history.
No: Select this option if both of
the above are not true. Stop —
go to question E.
D2. Thrombolytic Did the patient receive Yes: Select this option if there | Medication Thrombolytic agents:

therapy? thrombolytic therapy?

administration record,
emergency room
records, IV flowsheets

is evidence that the patient
received thrombolytic therapy.
If Yes, skip to E1.

No: Select this option if there
is no documentation that the
patient received thrombolytics.

Abbokinase, abbokinase-
open cath, activase,
altepase, alteplase,
alteplase recombinant,
anisoylated plasminogen-
strept, anistreplase,
APSAC, eminase,
kabikinase, kabikinase
IV, retavase, reteplase,
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D. Timely Reperfusion

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

RPA, strepase, streptase,
streptokinase,
streptotinase, T-PA,
tissue plasminogen
activase, tissue
plasminogen activator,
tissue-type plasminogen
activa, TPA, TPA drip,
urokinase, win-kinase,
winkinase.

D2A. Date of first
thrombolytic?

What was the date of the
first administration of
thrombolytic?

Record the date the first
thrombolytic was administered
after arrival to the hospital,
record date in MM/DD/YYYY
format.

Medication
administration record,
emergency room
records, IV flowsheets

D2B. Time of first
thrombolytic?

D2C Facility that
administered
thrombolytic?

What time was first
thrombolytic initiated?

What was the name and #
of the facility that
administered the
thrombolytic?

Record the earliest time
thrombolytic therapy initiated,
record in military time.

Record the name and number
of the facility that administered
the thrombolytic

Medication
administration record,
emergency room
records, IV flowsheets

SHS facility code list

D3. Angioplasty
(PTCA) within 24
hours of arrival?

Did the patient have a
PTCA within 24 hours of
arrival to this hospital?

Yes: Select this option if there
is documentation that the
patient had a percutaneous
transluminal coronary
angioplasty (PTCA) within 24
hours of arrival to the referral
hospital

If Yes, skip to E1.

No: Select this option if there

Test report, operative
report, progress notes,
discharge summary

Coronary angioplasty
with or without stent
placement, coronary
artery ablation, coronary
artery angioplasty,
coronary atherectomy,
coronary balloon
angioplasty, stent
placement

balloon angioplasty of femoral
or iliac arteries, percutaneous
transluminal angioplasty (PTA)
of femoral or iliac artery.
Cardiac catheterization without
angioplasty/stenting.
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D. Timely Reperfusion

Data Element Question Instructions Recommended Synonyms Exclusion
Location
is no documentation of a PTCA
within 24 hours of arrival to the
referral hospital.
D3A. Date of PTCA? What is the date of the Record the date of the first Test report, operative
first PTCA? PTCA performed during this report, progress notes,
hospital stay. Record the date discharge summary
in MM/DD/YYYY format.
D3B. Time of PTCA? What time did the first Record the time first PTCA Test report, operative | Record the start time of
PTCA start? started in military time. report, progress notes, | the first PTCA in the

discharge summary

following priority order:
1. Balloon time

2. Wire insertion time

3. Sheath time (Artery
time, cannulation time,
Vessel access)

4. Lidocaine injection
time (infiltration time,
local, local anesthesia,
xylocaine injection time)
5. Procedure/case start
time (begin time, start
time)

6. Time patient arrived in
cath lab

D3C. Facility
performing first
PTCA?

Name and number of
facility performing PTCA

Record name and # of facility
performing first PTCA

SHS facility code list

D4. Contraindications/
Exclusions

Does the patient have any
contraindications to
reperfusion?

Yes: Select this option if any of
the following are true:
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D. Timely Reperfusion

Data Element Question Instructions Recommended Synonyms Exclusion
Location
Bleeding on admission: Select | History & physical, Gl bleeding: bleeding Anemia not due to

this option if there is
documentation that the patient
had bleeding on admission

ER record, nursing
admission notes,
progress notes.

diverticulum; bleeding
from a peptic, gastric,
esophageal, or duodenal
ulcer; bleeding from
colon, blood in vomitus,
emesis, or stool; coffee
ground emesis,
esophageal bleeding or
varices; hematemesis;
hematochezia;
heme/guaiac positive
vomitus/emesis, or stool;
Hemoccult/occult
positive vomitus/emesis
or stool; mallory-weiss
tear, melena, rectal
bleeding (BRB) per
rectum, BRBPR.

GU bleeding: blood in
urine, genitourinary (GU)
bleeding, hematuria.
Intracranial bleeding:
cerebral hemorrhage,
hemorrhagic CVA,
hemorrhagic infarct of the
brain, intracerebral
bleeding/hemorrhage,
ruptured intracranial
aneurysm, subarachnoid
hemorrhage (SAH),
subdural hematoma.
Pulmonary bleeding:
coughing up blood,
hemoptysis

gastrointestinal bleeding,
bleeding hemorrhoid, bleeding
which occurred as a result of an
injury or trauma, chronic
anemia, epistaxis, heme
positive urine, lab urinalysis
report, urine dipstick.
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D. Timely Reperfusion

Data Element Question Instructions Recommended Synonyms Exclusion
Location
History of bleeding/ bleeding | History & physical, Gl bleeding: bleeding Anemia not due to

disorder: Select this option if
there is documentation that the
patient had a history of
bleeding or bleeding disorder.

ER record, nursing
admission notes,
progress notes.

diverticulum; bleeding
from a peptic, gastric,
esophageal, or duodenal
ulcer; bleeding from
colon, blood in vomitus,
emesis, or stool; coffee
ground emesis,
esophageal bleeding or
varices; hematemesis;
hematochezia;
heme/guaiac positive
vomitus/emesis, or stool;
Hemoccult/occult
positive vomitus/emesis
or stool; mallory-weiss
tear, melena, rectal
bleeding (BRB) per
rectum, BRBPR.

GU bleeding: blood in
urine, genitourinary (GU)
bleeding, hematuria.
Intracranial bleeding:
cerebral hemorrhage,
hemorrhagic CVA,
hemorrhagic infarct of the
brain, intracerebral
bleeding/hemorrhage,
ruptured intracranial
aneurysm, subarachnoid
hemorrhage (SAH),
subdural hematoma.
Pulmonary bleeding:
coughing up blood,
hemoptysis

Bleeding disorder:
Bleeding diathesis,
Bleeding tendency,

gastrointestinal bleeding,
bleeding hemorrhoid, bleeding
which occurred as a result of an
injury or trauma, chronic
anemia, epistaxis, heme
positive urine, lab urinalysis
report, urine dipstick.
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D. Timely Reperfusion

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

History of bleeding/bleeding
disorder Cont.

clotting disorder, factor 8
(VIII) deficiency, factor 9
(IX), hemophilia, ITP
(idiopathic
thrombocytopenia
purpura), prolonged
bleeding, Von
Willebrand’s disease

History of peptic ulcer
disease: Select this option if
there is documentation that the
patient has a history of peptic
ulcer disease.

History & physical,
ER record, nursing
admission notes,
progress notes.

Duodenal ulcer,
esophageal ulcer, gastric
ulcer, gastrointestinal
(GI) ulcer, peptic ulcer
disease (PUD), stomach
ulcer, stress ulcer, ulcers.

Decubitus ulcer (skin), digital
ulcer (finger/toes), mouth ulcer
(aphthous), pressure ulcer
(skin), stasis ulcer, ulcerative
colitis, ulcer not associated
with the upper GI tract.

Chronic liver disease: Select
this option if there is
documentation that the patient
has chronic liver disease.

History & physical,
ER record, nursing
admission notes,
progress notes.

Hepatic failure,
Fulminant hepatic failure,
Hepatic encephalopathy,
liver failure, cirrhosis,
alcoholic cirrhosis,
cirrhosis etiology
unknown, Cryogenic
cirrhosis, primary or
secondary biliary
cirrhosis.

Surgery/biopsy within 2
months:

Select this option if there is
documentation that the patient
had surgery/biopsy in the 2
months prior to arrival to the

Physician admission
note, progress notes,
history & physical,
Emergency room
notes, Consult notes,
nurses notes,

Select yes only if one of
the following procedures
were performed in the 2
months prior to arrival to
the hospital. Procedures
include:

Arthroscopy, Cardiac
catheterization (cath),
diagnostic procedures without
biopsy, laparoscopy without
lysis of adhesions, orthopedic
surgeries of a limb (total hip or
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D. Timely Reperfusion
Data Element Question Instructions Recommended Synonyms Exclusion
Location
hospital. diagnostic Abdominal aortic knee replacement, fracture
studies/tests, aneurysm (AAA) repair, repair, rotator cuff repair),

discharge summary.

Aneurysmectomy of the
heart, Appendectomy,
biopsy, back surgery,
bowel surgery,
cholecystectomy,
coronary artery bypass
graft (CABQG), cranial
surgery, diagnostic
procedure with biopsy,
gastrectomy,
hysterectomy,
laparoscopic surgery,
laparoscopy with lysis of
adhesions, laparotomy,
lobectomy, nephrectomy,
open heart surgery,
pancreatectomy, pelvic
surgery, repair of
congenital or acquired
hear abnormalities, such
as septal defect,
ventricular septal defect
(VSD), atrial septal defect
(ASD), scopes requiring
biopsy, splenectomy,
thoracotomy, valve

surgery.

pacemaker insertion,
percutaneous transluminal
coronary angioplasty (PTCA),
scopes without biopsy.

Trauma in the past month
Select this option if there is
documentation of an event, in
the past month, which could
have caused internal injuries

History & physical,
Emergency room
notes, nursing
admission notes,
progress notes

Select yes only when the
trauma or injury occurred
in the month prior to
arrival to the hospital.
Include: Falls, fractures,

Very minor injuries, such as a
small cut or a stubbed toe.
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D. Timely Reperfusion

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

(most injuries serious enough
to be documented in the
medical record should be
included).

head trauma/injury, motor
vehicle accidents (MVA).

Cardiac arrest within 6 hours
prior to arrival: Select this
option if the patient suffered a
cardiac arrest in the 6 hours
prior to arrival to the hospital,
requiring CPR, cardioversion,
defibrillation, or chemical
cardioversion.

CPR sheet, Code
sheet, Cardiac arrest
sheet.

Asystole/cardiac
standstill, cardiac arrest,
cardiopulmonary
resuscitation (CPR),
required cardioversion or
defibrillation, shocked (to
restore cardiac rhythm),
ventricular fibrillation
(Vfib), Ventricular
tachycardia (Vtach),

Atrial fibrillation, DNR,
Elective cardioversion, electro
convulsive therapy (ECT),
pacemaker, sinus tachycardia,
shock therapy (EST).

First bilirubin > 2 mg/dl:
Select this option when the first
bilirubin recorded in the first
48 hours of hospitalization is >
2 mg/dl

Laboratory report,
ICU flow sheet,
nursing flow sheet,
diabetic flow sheet,
graphic sheet, EKG
report, respiratory
therapy report,
emergency room
record, progress notes,
history & physical.

Bili, Bilirubin, Tbili, Tot
Bili, Total bilirubin

Warfarin prior to arrival:
Select this option if there is
documentation that the patient
was taking warfarin prior to
arrival.

History & physical,
nurses? admission
assessment notes,
Emergency record,
progress notes.

Taking warfarin
(coumadin) prior to
hospital, recent use of
warfarin.
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D. Timely Reperfusion

Data Element Question Instructions Recommended Synonyms Exclusion
Location
History or current finding of | History & physical, Brain infarct, cerebellar Cerebral vascular disease,

Stroke: Select this option if
there is documentation of a
stroke in the past or at the time
of arrival

emergency room
notes, nursing
admission notes,
progress notes.

infarct, cerebral
bleeding/hemorrhage,
cerebral infarct, cerebral
occlusion, cerebral
thrombosis, cerebral
vascular accident (CVA),
hemorrhagic
cerebrovascular accident
(CVA), hemorrhagic
infarct of the brain,
intracerebral bleeding or
hemorrhage, intracranial
bleeding or hemorrhage,
lacunar infarct, multi-
infarct dementia, ruptured
intracranial aneurysm,
stroke, subarachnoid
hemorrhage.

ministroke, reversible ischemic
neurologic deficit (RIND),
transient ischemic attack (TTA)

Thrombolysis considered but
rejected: Select this option
when there is documentation
that a thrombolytic was
considered but not used for any
reason.

Progress notes,
discharge summary,
history & physical,
emergency room
notes. Use physician
documentation only.

Any decision documented
by a physician not to give
thrombolytics. Patient or
family refused.
Thrombolytic agents
include:

Abbokinase, abbokinase-
open cath, activase,
altepase, alteplase,
alteplase recombinant,
anisoylated plasminogen-
strept, anistreplase,
APSAC, eminase,
kabikinase, kabikinase
IV, retavase, reteplase,
RPA, strepase, streptase,
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D. Timely Reperfusion

Data Element Question Instructions Recommended Synonyms Exclusion
Location

streptokinase,
streptotinase, T-PA,
tissue plasminogen
activase, tissue
plasminogen activator,
tissue-type plasminogen
activa, TPA, TPA drip,
urokinase, win-kinase,
winkinase.

Age > 80 years: Select this Admission record, ER

option if the patient is > 80 record, registration

years of age at the time of form.

admission.

No: Select no if none of the

above are true.

E. Eligible for Discharge Indicators
Data Element Question Instructions Recommended Inclusion Exclusion
Location

El. Did the patient
expire?

Is the patient eligible for
discharge indicator after
care in one of the health

care facilities where care
was received for AMI

Yes: Patient expired.
If Yes, STOP.

No: Patient did not expire.

Discharge summary
notes, transfer notes,
nursing discharge
notes, progress notes,
test notes, graphic
sheet.

E2. Is discharge status
unknown?

Yes: Select Yes if discharge
status is unknown.

If Yes, STOP.

Discharge summary
notes, transfer notes,
nursing discharge
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E. Eligible for Discharge Indicators

Data Element Question

Instructions

Recommended
Location

Inclusion

Exclusion

No: discharge status is known.

notes, progress notes,
test notes, graphic
sheet.

F. Beta Blockers at Discharge

Data Element Question

Instructions

Recommended
Location

Synonyms

Exclusion

Was a beta blocker
prescribed at discharge?

F1. Beta Blocker at
discharge?

Yes: Select this option if there
is documentation that a beta
blocker was prescribed at
discharge. If Yes, skip to G1.
No: Select this option if there
is no documentation that a beta
blocker was prescribed at
discharge.

Physician order sheet,
discharge summary,
nursing discharge
note, transfer sheet.

(See attached medication
sheet for beta blockers)

Does the patient have any
contraindications to beta
blockers at discharge?

F2. Contraindications/
Exclusions/ Possible
reasons beta blockers
were not prescribed.

Yes: Select this option if any of
the following are true:

Allergy/ intolerance to beta
blocker

History & physical,
emergency room
notes, nursing
admission notes,
progress notes,
discharge summary.

Record only those
associated with a reaction
to beta blocker: Adverse
drug event, adverse drug
reaction, allergy,
anaphylaxis, intolerance,
sensitivity.

(See attached medication
sheet for beta blockers)

Documentation which states
beta blocker caused upset
stomach or didn%'t agree with
patient.
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Last pulse < 50 bpm and not Progress notes, Heart rate, pulse, if a
taking a beta blocker: Select graphic sheet, flow range is documented
this option if the patients last sheets, discharge enter the mid-point.
recorded pulse was < 50 bpm, instructions, nurses?’ (See attached medication
and not discharged on a beta notes, transfer/ DC sheet for beta blockers)
blocker. instruction sheet.
Heart failure or pulmonary History & physical, Heart Heart failure/pulmonary
edema and LVEF < 50% or Emergency room failure/pulmonary edema: diffuse infiltrate,
described as moderate or mild notes, nursing edema: Biventricular diffuse interstitial pulmonary
dysfunction. admission notes, failure, cardiac edema, edema of the legs
Select only if both are present. | progress notes, decompensation, cardiac (pedal edema), enlarged
MUGA scan, failure, cardiomyopathy, vessels, fullness of pulmonary
echocardiogram congestive heart failure vasculature, interstitial edema,
(echo), or cardiac (CHF), edema of the interstitial congestion, JVD
catheterization. lungs, heart failure (right | (jugular venous distention),
or left), pulmonary perihilar vascular congestion,
edema, pump failure, pulmonary vascular congestion,
ventricular failure, wet pulmonary vascular
lungs. engorgement, rales, vascular
LVEF: Systolic function | congestion, venous congestion,
is a description of the volume or fluid overload, x-ray
function of the left report finding.
ventricle based on how
much blood is emptied LVEF: RIGHT, atrial or
from the left ventricle diastolic function. Local/
during contraction. localized function.
Include: contractility, EF
Ejection fraction,
function, left ventricular
function, LVEF.
Mild or moderate
dysfunction: Diffuse
hypokinesia, global
hypokinesia, low,
moderate, moderate-
severe, moderate to
severe, moderately
severe, significant,
abnormal, compromised,
decreased, depressed,
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diminished, dysfunction,
depressed, hypokinesis,
impaired, impairment,
mild, reduced.

LVEF < 30% or described as
severe dysfunction.

History & physical,
Emergency room
notes, nursing
admission notes,
progress notes,
MUGA scan,
echocardiogram
(echo), or cardiac
catheterization.

Systolic function is a
description of the
function of the left
ventricle based on how
much blood is emptied
from the left ventricle
during contraction.
Include: contractility, EF
Ejection fraction,
function, left ventricular
function, LVEF.

Severe dysfunction:
Severe, very severe, very
low/poor, akinesis,
dyskinesis, global
akinesis, marked,
markedly, poor, severe,
very low, very poor, very
severe.

Right, atrial or diastolic
dysfunction. Local/ localized
dysfunction.

Shock: Select this option if the
patient had shock any time
during the hospital stay.

Progress notes,
discharge summary,
history & physical,
emergency room
notes. Use physician
documentation only.

Anaphylactic shock,
cardiogenic shock,
hypovolemic shock,
cardiovascular collapse,
intravascular collapse,
septic shock, shock,
shocky.

Cardiovascular instability,
cardioversion/defibrillation,
electro-convulsive therapy
(ECT), electro-shock therapy
(EST), hypotension.

Systolic BP <90 mm hg
during hospital stay: Select
this option if any systolic BP
during the hospital stay was <
90 mm hg.

Emergency room
notes, nursing
admission notes,
history & physical,
progress notes,
graphic sheet, ICU
flow sheet, flow
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sheets, discharge
instructions, nurses4’
notes, ER/Triage
notes.

Last systolic BP < 100 mm hg
and not on a beta blocker:
Select this option if the
patient’s last recorded systolic
BP was < 100 mm hg AND the
patient was not taking a beta
blocker.

Progress notes,
graphic sheet, flow
sheets, discharge
instructions, nurses%’
notes

If two blood pressures are
recorded at the same time
record the blood pressure
with the highest systolic
reading, if a range is
recorded, record the mid-
point.

Heart block: 1st degree (From
arrival EKG Only), 2nd/3rd
degree, or bifascicular block
(RBBB and left fascicular
block)

Note: 1st degree block only
acceptable if present on arrival
EKG (first EKG done within 6
hours of arrival)

All other blocks can be
recorded from any EKG during
the stay.

EKG report, history &
physical, emergency
room notes, progress
notes.

Arrival EKG is the first
EKG done within 6 hours
prior to or after arrival to
the hospital.

1% degree heart block,
PR interval > 240
milliseconds (.24
seconds): PR interval
measurement is included
in the interpretation on
12-lead EKGs. If interval
is not shown do not
attempt to measure.
2nd/3rd degree heart
block: 2:1 AV block, 2:1
AV conduction, 2:1 heart
block, 3:1 AV block, 3:1
AV conduction, 3:1 heart
block, atrioventricular
block (AV block),
atrioventricular
dissociation (AV
dissociation), AV
conduction block,
complete heart block,
heart block, intermittent
HB, mobitz type 1 or 2,
second degree AV block,

RBBB: Incomplete RBBB,
incomplete right bundle branch
block, interventricular
conduction delay (IVCD),
intraventricular conduction
delay (IVCD)

2nd/3rd degree heart block:
Atrial flutter, first degree heart
block (first degree AV block),
interventricular conduction
delay (IVCD), intraventricular
conduction delay (IVCD)
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second degree heart block
(2 degrees block), third
degree atrioventricular
block (3 degrees AV
block), third degree heart
block (3 degrees block),

variable HB,
Wenckebach
Heart block: 1st degree, RBBB:
2nd/3rd degree, or bifascicular block,
bifascicular block (RBBB intermittent RBBB,
and left fascicular block) interventricular
Cont. conduction delay of
RBBB type,
intraventricular

conduction delay of
RBBB type, RBBB,
Right Bundle Branch
Block, trifascicular block,
variable RBBB.

Left fascicular block:
bifascicular block,
intermittent LFB, left
anterior fascicular block
(LAFB), left anterior
hemiblock (LAHB), left
posterior fascicular block
(LPFB), left posterior
hemiblock (LPHB),
trifascicular block,
variable LFB.

Chronic obstructive
pulmonary disease (COPD)
or asthma

Select yes if documentation
indicates the patient has a
history of COPD or asthma.

History & physical,
Emergency room
notes, nursing
admission notes,
progress notes.

asbestosis, asthma, black
lung disease,
bronchiectasis, childhood
asthma, chronic
bronchitis, chronic
obstructive airway
disease (COAD),
emphysema, COLD -

A cold, acute bronchitis,
asbestos exposure, findings of a
lung disease on CXR without a
clinical history of lung disease,
pneumonia, tuberculosis (TB).
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must be in capital letters -
chronic obstructive lung
disease, reactive lung
disease, restrictive lung
disease.

Peripheral vascular disease
(PVD): Select this option if
there is documentation of
peripheral vascular disease.

Progress notes,
emergency room
notes, history &
physical, nursing
admission notes.

Angioplasty to lower
extremities, aortic-iliac
bypass, arterial
insufficiency to legs,
claudication, femoral
bypass surgery (fem-fem
bypass), femoral-popliteal
bypass (fem-pop bypass),
ischemia of lower
extremities, peripheral
vascular insufficiency,
peripheral vascular

disease (PVD).
No: Select this option if none
of the above are true
G. Aspirin at Discharge
Data Element Question Instructions Recommended Synonyms Exclusion
Location

G1. Aspirin at
discharge?

Was aspirin prescribed at
discharge?

Yes: Select this option if there
is documentation that aspirin
was prescribed at discharge.
If Yes, skip to H1.

No: Select this option if there
is no documentation that
aspirin was prescribed at
discharge.

Physician order sheet,
discharge summary,
nursing discharge
note, transfer sheet.

(See attached medication
sheet for aspirin-
containing drugs)

G2. Contraindications/
Exclusions/Possible
reasons aspirin not
prescribed at discharge

Does the patient have any
contraindications to
aspirin at discharge?

Yes: Select this option if any of
the following are true:

Strong Heart Study V. 07/01/06

II E-40

AMI Tool Instructions




G. Aspirin at Discharge

Data Element Question Instructions Recommended Synonyms Exclusion
Location
Allergy/intolerance to History & physical, Record only those Documentation which states

aspirin: Select this option
when there is documentation
that the patient has a history of
intolerance to aspirin or has
had a reaction during this
hospital stay

emergency room
notes, nursing
admission notes,
progress notes,

discharge summary.

associated with a reaction
to aspirin: Adverse drug
event, adverse drug
reaction, allergy,
anaphylaxis, intolerance,
sensitivity.

(See attached medication
sheet for aspirin)

aspirin caused upset stomach or
didn’t agree with patient.

Bleeding/hemorrhage: Select
this option when there is
documentation that the patient
had bleeding/hemorrhage 48
hours prior to arrival or any
time during the hospital stay.

History & physical,
emergency room
notes, nursing
admission notes,
progress notes,

discharge summary.

Gl bleeding: bleeding
diverticulum; bleeding
from a peptic, gastric,
esophageal, or duodenal
ulcer; bleeding from
colon, blood in vomitus,
emesis, or stool; coffee
ground emesis;
esophageal bleeding or
varices, hematemesis,
hematochezia,
heme/guaiac positive
vomitus/emesis, or stool;
Hemoccult/occult
positive vomitus, emesis
or stool, mallory-weiss
tear, melena, rectal
bleeding (BRB) per
rectum, BRBPR.

GU bleeding: blood in
urine, genitourinary (GU)
bleeding, hematuria.

Anemia not due to
gastrointestinal bleeding,
bleeding hemorrhoid, bleeding
which occurred as a result of an
injury or trauma, chronic
anemia, epistaxis, heme
positive urine, lab urinalysis
report, urine dipstick.
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G. Aspirin at Discharge

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

Bleeding/hemorrhage Cont.

Intracranial bleeding:
cerebral hemorrhage,
hemorrhagic CVA,
hemorrhagic infarct of the
brain, intracerebral
bleeding/hemorrhage,
ruptured intracranial
aneurysm, subarachnoid
hemorrhage (SAH),
subdural hematoma.
Pulmonary bleeding:
coughing up blood,
hemoptysis

History of bleeding/ bleeding
risk: Select this option if there
is documentation of a history of
bleeding or bleeding risk.

History & physical,
emergency room
notes, nursing
admission notes,
progress notes,

discharge summary.

Gl bleeding: bleeding
diverticulum; bleeding
from a peptic, gastric,
esophageal, or duodenal
ulcer; bleeding from
colon, blood in vomitus,
emesis, or stool; coffee
ground emesis,
esophageal bleeding
varices, hematemesis,
hematochezia,
heme/guaiac positive
vomitus/emesis, or stool;
Hemoccult/occult
positive vomitus, emesis
or stool, mallory-weiss
tear, melena, rectal
bleeding (BRB) per
rectum, BRBPR.

GU bleeding: blood in
urine, genitourinary (GU)
bleeding, hematuria.

Anemia not due to
gastrointestinal bleeding,
bleeding hemorrhoid, bleeding
which occurred as a result of an
injury or trauma, chronic
anemia, epistaxis, heme
positive urine, lab urinalysis
report, urine dipstick.
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G. Aspirin at Discharge

Data Element

Question

Instructions

Recommended
Location

Synonyms

Exclusion

History of bleeding/ bleeding

risk Cont.

Intracranial bleeding:
cerebral hemorrhage,
hemorrhagic CVA,
hemorrhagic infarct of the
brain, intracerebral
bleeding/hemorrhage,
ruptured intracranial
aneurysm, subarachnoid
hemorrhage (SAH),
subdural hematoma.
Pulmonary bleeding:
coughing up blood,
hemoptysis

Bleeding disorder:
Bleeding diathesis,
Bleeding tendency,
clotting disorder, factor 8
(VII) deficiency, factor 9
(IX), hemophilia, ITP
(idiopathic
thrombocytopenia
purpura), prolonged
bleeding, Von
Willebrand’s disease

Chronic liver disease History & physical,

(History)

ER record, nursing
admission notes,
progress notes.

Hepatic failure,
Fulminant hepatic failure,
Hepatic encephalopathy,
liver failure, cirrhosis,
alcoholic cirrhosis,
cirrhosis etiology
unknown, Cryogenic
cirrhosis, primary or
secondary biliary
cirrhosis.
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G. Aspirin at Discharge

Data Element Question Instructions Recommended Synonyms Exclusion
Location
Peptic ulcer disease History & physical, Duodenal ulcer,

(History)

ER record, nursing
admission notes,
progress notes.

esophageal ulcer, gastric
ulcer, gastrointestinal
(GI) ulcer, peptic ulcer
disease (PUD), stomach
ulcer, stress ulcer, ulcers.

Platelet count < 100 x 10%/L
(First drawn within 24 hours of
arrival)

Laboratory report,
ICU flow sheet,
nursing flow sheet,
diabetic flow sheet,
graphic sheet, EKG
report, respiratory
therapy report,
emergency room
record, progress notes,

Thrombocyte count

history & physical.
Hemoglobin < 10 g/dL, Laboratory report, Hemoglobin: Hb, Hgb
Hematocrit < 30% ICU flow sheet,

(First labs drawn within 24
hours of arrival)

nursing flow sheet,
diabetic flow sheet,
graphic sheet, EKG
report, respiratory
therapy report,
emergency room
record, progress notes,
history & physical.

Hematocrit: HCT,
Hematocrit, PCV (packed
cell volume)

Treatment with warfarin on
discharge: Select this option if
there is documentation that
warfarin was prescribed at
discharge

Physician order sheet,
discharge summary,
nursing discharge
note, transfer sheet.

Coumadin
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G. Aspirin at Discharge

Data Element Question Instructions Recommended Synonyms Exclusion
Location
Renal insufficiency Laboratory report, Cr, Creat, Creatinine(Cr) | BUN/Creatinine ratio
(Creatinine > 3 mg/dL): ICU flow sheet,
Select this option if the patient | nursing flow sheet,
had a creatinine > 3 mg/dl at diabetic flow sheet,
any time during the hospital graphic sheet, EKG
stay. report, respiratory
therapy report,
emergency room
record, progress notes,
history & physical.
No: Select this option if none
of the above are true
H. ACE Inhibitor at Discharge for Low LVEF
Data Element Question Instructions Recommended Synonyms Exclusion
Location
HI1. LVEF <40%? Does the patient have an Yes: Select this option if there | History & physical, LVEF: SYSTOLIC LVEF: RIGHT, atrial or

LVEF <40% or
described as severe or
moderate dysfunction?

is documentation that the
patient has an LVEF < 40% or
described as severe or
moderate dysfunction.

Emergency room
notes, nursing
admission notes,
progress notes,

function is a description
of the function of the left
ventricle based on how
much blood is emptied

diastolic function. Local/
localized function.

MUGA scan, from the left ventricle
Unknown echocardiogram during contraction.
(echo), or cardiac Include: contractility, EF
No: Select this option if the catheterization. Ejection fraction,
patient’s LVEF is greater than function, left ventricular
or equal to 40%. Stop (go to function, LVEF.
section I). Mild or moderate
dysfunction: Diffuse
hypokinesia, global
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H. ACE Inhibitor at Discharge for Low LVEF

Data Element Question

Instructions

Recommended
Location

Synonyms

Exclusion

hypokinesia, low,
moderate, moderate-
severe, moderate to
severe, moderately
severe, significant,
abnormal, compromised,
decreased, depressed,
diminished, dysfunction,
depressed, hypokinesis,
impaired, impairment,
mild, reduced.

Severe dysfunction:
Severe, very severe, very
low/poor, akinesis,
dyskinesis, global
akinesis, marked,
markedly, poor, severe,
very low, very poor, very
severe.

H2. ACEI at discharge? | Was an ACE Inhibitor

prescribed at discharge?

Yes: Select this option if there
is documentation that an ACE
Inhibitor was prescribed at
discharge. If Yes, Stop —go to
section I.

No: Select this option if there is
no documentation that an ACE
Inhibitor was prescribed at
discharge

Physician order sheet,
discharge summary,
nursing discharge
note, transfer sheet.

(See attached medication
sheet for ACE Inhibitors)

H3. Contraindications/
Exclusions

Does the patient have any
contraindications to ACE
Inhibitor therapy at
discharge?

Yes: Select this option if any of
the following are true:
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H. ACE Inhibitor at Discharge for Low LVEF

Data Element Question Instructions Recommended Synonyms Exclusion
Location
Allergy/intolerance to ACE History & physical, Record only those Documentation which states
Inhibitors emergency room associated with a reaction | ACE Inhibitor caused upset
notes, nursing to ACE Inhibitor: stomach or didn’t agree with

admission notes,
progress notes,
discharge summary.

Adverse drug event,
adverse drug reaction,
allergy, anaphylaxis,
intolerance, sensitivity.
(See attached medication
sheet for ACE Inhibitors)

patient.

Aortic stenosis: Select this
option if aortic stenosis was
noted on the echocardiogram

Test reports, history &
physical, emergency
room notes, progress
notes, discharge

2+, 3+ or 4+ aortic
stenosis, aortic stenosis
(AS) without mention of
degree, aortic valve area

1+ aortic stenosis, aortic
insufficiency, aortic valve
prolapse, aortosclerosis, mild
aortic stenosis, subaortic

summary. < 1.0 square cms, critical | stenosis.
aortic stenosis, moderate
aortic stenosis, severe
aortic stenosis.
Serum creatinine > 2 mg/dL: | Laboratory report, Cr, Creat, Creatinine(Cr) | BUN/Creatinine ratio

Select this option when the
patient had a serum creatinine
> 2 mg/dl any time during the
hospital stay.

ICU flow sheet,
nursing flow sheet,
diabetic flow sheet,
graphic sheet, EKG
report, respiratory
therapy report,
emergency room
record, progress notes,
history & physical

Last systolic BP < 100 mm hg
and not discharged on an
ACE Inhibitor: Select this
option if the patients last
recorded systolic BP is < 100

Physician order sheet,
discharge summary,
nursing discharge
sheet, transfer sheet,
discharge instruction

If two blood pressures are
recorded at the same time
record the blood pressure
with the highest systolic
reading, if a range is
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H. ACE Inhibitor at Discharge for Low LVEF

Data Element Question Instructions Recommended Synonyms Exclusion
Location
mm hg and the patient is not sheet, graphic sheet, recorded, record the mid-
discharged on an ACE nursing notes. point.
Inhibitor. (See attached medication
sheet for ACE Inhibitors)
No: Select this option if none
of the above are true.
I. Smoking Cessation Counseling
Data Element Question Instructions Recommended Synonyms Exclusion
Location
I1. Cigarette use in the | Is there a history of Yes: select yes if there is History & physical, + smoker, + tobacco use, | Chewing tobacco, cigar

year prior to arrival? cigarette use within the

year prior to arrival?

documentation that the patient
smokes or has smoked in the
year prior to arrival.

No: Select no when there is no
documentation that the patient
smoked in the year prior to
arrival. If “NO”, skip to J1.

emergency room
notes, nursing
admission notes,
progress notes.

history of cigarette use
within one year prior to
arrival, History of
smoking within one year
prior to arrival where the
type of product is not
identified, History of
smoking/tobacco/cigarett
e use without mention of
a time frame.

smoking, illegal drugs (ex.
Marijuana), pipe smoker,
remote smoker, stopped
smoking | or more years in the
past.

12. Smoking cessation
counseling?

Did the patient receive
smoking cessation
counseling

Yes: Select this option if there
is documentation that the
patient was counseled about
smoking.

No: Select this option if there
is no documentation that the
patient was counseled about
smoking.

Progress notes,
discharge summary,
history & physical,
emergency room
notes.

Advised to quit smoking
whether or not the patient
is a current smoker,
shown smoking cessation
video, given brochures or
handouts on smoking
cessation, discharged on
smoking cessation aid
such as nicoderm or
zyban..
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J. Screening and Treatment for Dyslipidemia

Data Element Question Instructions Recommended Synonyms Exclusion
Location
J1 Lipid profile during | Was a fasting lipid profile | Yes: select yes if there is History & physical, LDL cholesterol alone If only total cholesterol was

hospitalization at the
discharge facility?

Results of lipid profile

obtained at ONE OF THE
FACILITIES that
provided care for this
patient?

Results of the first lipid
profile obtained on this
AMI patient at one of the
facilities.

documentation that a fasting
lipid profile was obtained at
one of the facilities that
provided care for the AMI pt.

Record the results of LDL and
HDL cholesterol and
triglyceride levels in mg/dl

No: Select no when there is no
documentation that a fasting
lipid profile was obtained at
any of the facilities for this
AMI patient.

emergency room
notes, nursing
admission notes,
progress notes,
doctors’ orders.

Laboratory results

could be considered as
yes, since that is the most
critical determinate of
therapy.

obtained, answer no to this
question.

J2. Lipid therapy?

If LDL cholesterol > 100
mg/dl, what treatment
plan was documented in
the chart during
hospitalization or at the
time of discharge?

Circle all that apply

Dietary Counseling-Look for
documentation that dietary
counseling was provided in the
hospital or ordered at the time
of discharge. If provided or
ordered, circle this choice, if
not provided or ordered, don’t
circle.

Lipid lowering medication-
Was the patient sent home on
lipid lowering medication? If
yes, circle this choice; if no
don’ t circle.

Cardiac rehabilitation
program- Circle this choice if

Progress notes,
discharge summary,
history & physical,.
Nurses’ notes,
doctors’ orders.

Discharge orders and
discharge summary.

Doctors’ orders,
nurses’ notes,

(See attached medication
sheet for anti-lipemic
agents)
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the patient was referred to a
cardiac rehabilitation program
after discharge. If no referral
made, do not circle.

None-Circle this choice if there
is no documentation at the
discharge facility that any of
the above three treatment
modalities were recommended
or provided.

discharge orders and
discharge summary.
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Synonyms/Inclusions for Aspirin:

ASA.

Acetylsalicylic Acid
Acuprin 81

Adult Aspirin

Adult Aspirin

Amiprin

Andylate

Anisin

Antalgesic

Antrin

Antrin Junior

Apo-ASA

Apprin

Arthrinil

Arthritis Pain Formula
Arthritis Pain Formula S-C
Arthritis Pain Formula S/C
Arthritis Relief
Arthrotrin

ASA

ASA Ent. Coated

ASA Enteric Coated
ASA (Baby)

ASA (Buffered)

ASA (Children's)

ASA (EC)

ASA (Enteric Coated)
ASA Anteric

ASA Baby

ASA Baby Chewable
ASA Baby Coated
ASA Bayer

ASA Bayer Children's
ASA Chewable

ASA Chewed

ASA Chewy

ASA Children's

ASA Childrens

ASA Childs

ASA Childs

ASA Coated

ASA Coated Enteric Slow Releas
ASA Coated Enteric Slow Releas
ASA Coated Enteric SR
ASA Coated Enteric SR
ASA EC

ASA Enseal

ASA Enteric
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ASA Enteric Coated Aspirin
ASA GRV
ASA Rectal
ASA Supp
ASA Supp.
ASA Suppository
ASA-Chew
ASA-Coated
ASA-EC
ASA/Maalox
ASA/Maalox Buffer
Ascrip
Ascriptin
Ascriptin A/D
Ascriptin ES
Ascriptin Extra Strength
Asparin
Asper-Lox
Asper-Lox DS
Asperbuf
Aspercin
Aspergum
Aspir-10
Aspir-Low
Aspir-Lox
Aspir-Lox AD
Aspir-Mox
Aspir-Mox 1B
Aspir-Trin
Aspirin
Aspirin (Baby Aspirin)
Aspirin (Baby)
Aspirin (Bayer Childrens Aspir
Aspirin (Bayer)
Aspirin (Children's)
Aspirin (Coated)
Aspirin (Enteric Coated)
Aspirin AC
Aspirin Adult
Aspirin Baby
Aspirin Buffer
Aspirin Buffered
Aspirin Chew
Aspirin Chewable
Aspirin Chewtab
Aspirin Child
Aspirin Child Tabs Chew
Aspirin Children
Aspirin Children Chewable
Aspirin Children's
Aspirin Childrens
Aspirin Childs
Aspirin Childs
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Aspirin Coated

Aspirin E.C.

Aspirin EC

Aspirin EC Tab

Aspirin EC Tab

Aspirin Ecotrin

Aspirin Enseal

Aspirin Ensea

Aspirin Ent Coated
Aspirin Enteric

Aspirin Enteric Cated Tab
Aspirin Enteric Coate
Aspirin Enteric Coated
Aspirin Enteric-Coat
Aspirin Enteric-Coated
Aspirin For Children
Aspirin Grains

Aspirin Lite-Coat
Aspirin Low-Strength
Aspirin Maximim Strength
Aspirin Plus Antacid
Aspirin Rectally

Aspirin St Joseph's Baby
Aspirin Supp

Aspirin Suppository
Aspirin Tab (Child)
Aspirin Tab (Children's)
Aspirin Tablet Chewable
Aspirin Tablet Chewable
Aspirin Tri-Buffered
Aspirin W/Aluminum/Magnesium
Aspirin W/Antacid
Aspirin W/Antacid A/D
Aspirin With Codeine
Aspirin, Enteric

Aspirin, Enteric Coated
Aspirin,Enteric-Coated
Aspirin-Baby
Aspirin-Baby Chewable
Aspirin-Chewable
Aspirin-Coated
Aspirin-For-Arthritis
Aspirin/Buffers
Aspralum

Aspralum E.B.
Aspri-Mox

Aspricin

Aspridrox

Asprimox

Asprimox E/P

Asprimox 1D

Asprin

Asprin Childrens
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B ASA

B ASA

B. ASA

Baby ASA

Baby ASA

Baby ASA (Chewable)
Baby Aspirin

Baby Asprin

Baby EC ASA

Baby Ecasa

Baby Enteric Coated Aspirin
Bayer

Bayer 8-Hour

Bayer Adult Aspirin EC
Bayer ASA

Bayer Aspirin

Bayer Aspirin EC
Bayer Aspirin Maximum
Bayer Children's

Bayer Children's Aspirin
Bayer Childrens Aspirin
Bayer Enteric Coated Aspirin
Bayer Plus

Bayer Supp

Bayer Tab

Bayer Therapy
Biobuffer

Bioteric

Buff

Buff ASA

Buff Cap

Buff-A

Buffaprin

Buffered Arthritis
Buffered ASA

Buffered Aspirin
Buffered Baby ASA
Buffered Baby ASA
Bufferin

Bufferin Analgesic
Bufferin Arthritis Strength
Bufferin Tri-Buffered
Bufferine

Buffex

Buffex Sani-Pak

Cama

Chew ASA

Chew Baby ASA
Chewable ASA
Chewable Aspirin
Chewable Aspirin
Chewable Baby Aspirin
Child Chew ASA
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Child's Aspirin

Children ASA

Children Aspirin
Children's ASA
Children's Aspirin
Children's Chewable ASA
Children's Chewable Aspirin
Childrens ASA

Childrens Aspirin
Childrens Chewable ASA
Childrens Chewable Sa
Childs ASA

Childs Chewable ASA
Cild Chew ASA
Coat-A-Prin

Coated ASA

Coated Aspirin

Coated Baby Aspiriin
Coated Baby Aspirin
Coated Low Dose Aspirin
Coprin

Cosprin

Daily Aspirin

Daily Aspirin

Dasprin

Dewitt's Aspirin

Dewitt's Children's Aspirin
E ASA

E-ASA

E-Co-Aspirin

E.C. ASA

E.C. Prin

E.C.ASA

Easa

Easa

Easprin

EC ASA

EC Aspirin

EC Baby ASA

EC-ASA

Ecaasa

Ecasa

Ecofair

Ecotrin

Ecotrin (Coated Aspirin)
Ecotrin (Enteric Coated)
Ecotrin ASA

Ecotrin Aspirin

Ecotrin GR V

Ecotrin Grain

Ecotrin Grains

Ecotrin Maximum Strength
Ecotrin Or Aspirin
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Ecotrin-Coated Aspirin
Ecotrin-Coated Aspirin
Ectasa-Orange

Empirin

Empirin Aspirin

Enc ASA

Encaprin Maximum Strength
Encaprin Regular Strength
Encoprin

Ent. Coated ASA
Entab-650

Entaprin

Entercote

Enteric Coated Aspirin
Enteric ASA

Enteric Aspirin

Enteric Coated ASA
Enteric Coated Aspir
Enteric Coated Aspirin
Enteric Coated Aspirin Grains
Enteric Coated Baby ASA
Enteric Coated Baby Aspirin
Enteric Coated Baby Spirin
Enteric Coated One Aspirin
Enteric Coated Or Buffere
Enteric Coatred Aspirin
Enteric-Coated Asipirin
Enteric-Coated Aspirin
Enterically Coated Baby Aspiri
Enterin

Entrogesic

Entrophen

Genacote

Gennin

Genprin

Grain Aspirin

Halfprin

Hipirin

Kiddies Aspirin

Lite Coat Aspirin
Lite-Coat Aspirin

Litecoat Aspirin
Magnaprin

Maprin

Maprin A/D

Maprin I-B

Measurin

Megaprin

Minitab

Noncoated ASA
Noncoated ASA
Noncoated Aspirin
Noncoated Aspirin
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Noncoated Aspriin #5
Noncoated Aspriin #5
Norwich Aspirin

One Baby Aspirin
Or-Prin

Over Abundance Of ASA
Pain Reliver Super Strength
Pediatric Aspirin

Poaby ASA

Quality Aspirin

Reg ASA

Reg ASA

Regular ASA

Regular ASA

Ridiprin

Salagen

Sloprin

Soluable ASA

Solualde ASA

Soluble ASA

Soluble Aspirin

Special Buffered Aspirin
St. Joseph Aspirin

St. Joseph Aspirin Children
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St. Joseph Low-Dose Aspirin
Stanback Analgesic
Stanback Max Analgesic
Tri Buffered Aspirin
Tri-Buff Aspirin
Tri-Buffered Aspirin
Tri-Buffered Bufferin
Tribuffered Aspirin
Trinprin

TX-Prin

Ud Aspirin

Uni-As Plus

Uni-As Plus A/F
Uni-Asplus

Uni-Asplus A/F
Uni-Buff

Uni-Buff 3

Uni-Tren

Valumag W/Aspirin Buffered
Verin

Zorprin

Zorprin SR
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ACE Inhibitors

Accupril
Altace

Benazepril
Benazepril HCL
Capoten
Capozide
Captopril
Enalapril
Enalapril maleate
Enalapril Maleate HCTZ
Enaliprilat
Fosinopril
Fosinopril sodium
Lexel

Lisinopril
Lisinopril HCTZ
Lotensin
Lotensin HCT
Lotensin HCT
Lotrel

Mavik
Moexipril HCL
Monopril
Quinapril
Quinapril HCL
Ramipril
Prinivil
Prinizide
Trandolapril
Univasc
Vaseretic
Vasotec
Zestoretic
Zestril
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Beta Blockers
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Acebutolol

Acebutolol HCL
Atenolol
Atenolol/Chlorthalidone
Betabloc

Betapace

Betaxolol

Betaxolol HCL
Bisoprolol

Bisoprolol fumarate

Bisoprolol Fumarate/HCTZ

Blocadren

Carteolol

Carteolol hydrochloride
Cartrol

Corzide

Corgard

Detensol

Esmolol

Esmolol Hydrochloride
Inderal

Inderal LA

Inderide

Inderide LA

Inderide LA

Kerlone

Levatol

Levatrol
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Lopressor

Lopressor HCT 100/50
Lopressor HCT 100/25
Lopressor HCT 50/25
Lopressor HCT
Metoprolol

Metoprolol succinate

Metoprolol Tartate/HCTZ

Metoprolol tartrate
Nadolol
Novanpranol
Penbutolol
Penbutolol sulfate
Pindolol
Propranolol
Propranolol HCL
Sectral

Sotalol

Sotalol HCL
Tenoretic
Tenormin
Timolide

Timolol

Timolol maleate
Timolol Maleate/HCTZ
Toprol XL
Visken

Zebeta

Ziac
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Anti-lipemic Agents

Atorvastatin
Atromid-S
Atromids
Baycol
Cerivastatin
Cholestin
Cholestryami
Cholestryram
Cholestyramine
Cholestyram
Cholestyrami
Choloxin
Clofibrate
Colesevelam
Colestid
Colestipol
Colestipolhc
Fenofibrate
Fluvastatin
Gemfibrozil
Lescol
Lipitor
Locholest
Lopid
Lorelco
Lovastatin
Mevacor
Niacin
Niaspan
Nicotinic Acid
Pravachol
Pravastatin
Prevalite
Questran
Questranlight
Simvastatin
Slo-Niacin
Tricor
Welchol
Zocor
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CHAPTER ONE

Clinical Examination - General
11 INTRODUCTION

Participants of the Phase III pilot family study and/or the Phase IV family study are
invited to enroll in the Phase V re-exam. This component of the study consists of a personal
interview, a limited physical examination, and laboratory tests. The Phase V Strong Heart
Family Study provides unique opportunities to examine the genetic basis of a wide spectrum of
cardiovascular phenotypes to enable continued quantification of CVD, to assess secular trends in
cardiovascular risk factors and CVD events, with a focus on diabetes, and to further evaluate the
alarming prevalence of diabetes, diabetes-associated risk factors and preclinical CVD in young
Al

The examination will be conducted at local IHS hospitals, clinics, and tribal community
facilities. In the Dakotas, it will be performed at the Aberdeen Area ITHS hospitals and private
clinics on three reservations. In Phoenix, the Tribal hospital at Sacaton (GRIC), the Tribal
outpatient clinic at Salt River (SRIC), the outpatient clinic at AkChin, and various community
centers will be the examination sites. In Oklahoma, the IHS hospital in Lawton and the IHS
clinic in Anadarko will provide space and facilities for the examination. In some Communities,
SHS will need to rent clinic space to perform the examinations, because of lack of space at [HS
facilities.

The objectives of the Strong Heart Study and the examination procedures will be
explained to the participants, and informed consent will be obtained from each participant.
Appendix A below contains the consent forms for each of the 3 field centers. Persons who are
institutionalized will be excluded. Pregnant women will not be examined until at least six weeks
post partum, and lactating women must be at least six weeks post partum.

All examinations are performed by trained personnel, nurse practitioners, registered
nurses, medical assistants, health profession students, health aides, medical assistants, physician
assistants or physicians. All examination items are within the scope of training that these
providers have received and are usual, if not daily, parts of physical examinations. Detailed
descriptions and training are aimed at achieving consistency from examination to examination,
and among centers.

The training of the registered nurses, nurse practitioners, health profession students,
physician assistants and physicians on the Phase I'V protocol occurred on March 14 — 16, 2006 at
the University of Oklahoma Health Sciences Center, Oklahoma City, Oklahoma and was based
on the written protocol. Each Study Center has designated a primary examiner and at least one
other person who is available to perform examinations in the absence of this primary person.

Certification requires adequate performance of the components of the examination as
validated during training. In case of loss of a center's staff member, a replacement may be
trained locally by someone certified in the procedure(s). The same certification requirements as
used in the initial training must be met. Quality control focuses on the potential for false positive
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examinations. Because most participants are healthy, the frequency of abnormal findings is
relatively small. The presence of real abnormalities among those with normal examinations is
also small (a low false negative rate), and this makes it inefficient to re-examine the many
individuals with normal findings. The review of positive findings is part of the medical data
review. After the initial training, continuing education includes regular review of the protocol.

1.2 COMPONENTSOF THE CLINICAL EXAMINATION, ENDPOINTS AND RISK
FACTORS

1.2.1 Componentsof the Clinical Examination

The clinical examination has two parts: a personal interview and a physical examination.

1.

Personal Interview

The following questionnaires will be administered:

1)

2)

3)

4)

5)

2.

Personal information including health facility(ies) normally used. In Phase V, the
data on this form are NOT transmitted to the CC, but are kept in secure files in the
field for use as needed by authorized SHS personnel.

Demographic information, marital status, education, weight satisfaction, artificial
sweetener use, income, tobacco use, passive smoking, alcohol intake, and
perceived stress.

Medical history, including reproductive history, and Rose questionnaire for
angina pectoris and intermittent claudication.

Dietary survey: The Block Food Frequency questionnaire as modified to add
foods identified to be commonly eaten in SHS communities, will be self-
administered following instruction by clinic staff.

Psychosocial information: MOS SF-12 (Quality of Life), CES-D (depression)
scale, social support, posttruaumatic stress screening scale, generalized anxiety
screening scale, spirituality, and fatalism questionnaires.

Physical Examination

The physical examination includes the following procedures that were used previously:

1)

Anthropometric measurements will be made with participants in loose clothing

without shoes, and with heavy objects removed from pockets:

1) Weight -- The scale will be balanced on a level and firm surface prior to
weighing a participant. The participant will stand in the middle of the
scale platform, head erect and looking straight ahead. Results will be
rounded to the nearest kg.

i1) Height -- The participant will stand erect on the floor with his back against
the vertical mounted ruler, heels together and looking straight ahead. The
right angle will be brought down snugly but not tightly on the top of the
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head so that height can be accurately measured and rounded to the nearest
centimeter.

iil) Waist and hip circumferences -- For the waist, anthropometric tape will be
applied at the level of the navel with the patient supine and breathing
quietly. Results will be rounded to the nearest cm. For the hip, the
participant will stand erect but relaxed with weight distributed equally
over both feet. The measure will be made at the level of maximum
protrusion of the hips with the tape kept horizontal. These measurements
are rounded to the nearest centimeter.

1v) Body fat measurement -- Using an RJL bioelectric impedance meter,
resistance and reactance are recorded. Percent body fat will be estimated
by the RJL formula based on total body water.

V) Arm circumference -- The participant will sit with his right arm hanging
freely, with the right hand resting on the right knee. The tape measure will
be placed horizontally at the midpoint between the acromion and
olecranon. Results will be rounded to the nearest cm. The measure will be
used to select the proper size blood pressure cuff.

2) Examination of the following:

1) Pedal pulses — With the participant supine, the presence of posterior tibial
(palpating inferior to the medial malleolus of each foot) and dorsalis pedis
(palpating superior) pulses will be determined.

1) Ankle edema -- With foot coverings removed, participant will be
examined in the supine position. Gentle but firm pressure will be applied
along the mid-tibia, anteriorly down to the ankle in each leg. The degree
of edema (absent, mild, marked — 1 - 3) will be recorded.

3) Blood pressure measurements:

1) With the participant sitting with right arm on table, the brachial artery will
be palpated (just medial to and above the ante-cubital fossa), and this
location will be marked for stethoscope placement. The correct cuff size
will be chosen and the cuff will be wrapped around the arm with the center
of the bladder over the artery. After a 5S-minute wait, the cuff will be
connected to a standard manometer, and the pulse obliteration pressure
will be established and recorded. The participant will be asked to raise the
measurement arm for five seconds and then wait another 25 seconds with
the arm on the table. The cuff will then be inflated to +30 mm above the
obliteration pressure and held constant for 5 seconds. The cuff will be
slowly deflated (2 mm/sec) while reading pressures for 1st and Sth phases.
Before measurements 2 and 3 are taken, the participant will raise the arm
for five seconds. After another 25 seconds with arm on the table, the
measurement will be repeated 2 more times. The average of these last two
measurements will be used for analysis.

i1) Using a Doppler, with the participant supine, right brachial and both ankle
systolic pressures will be measured two times.
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4) Twelve-lead resting ECG measurement -- Using a Marquette MAC 1200 EKG
machine, a 12-lead EKG will be obtained in a standard manner. EKGs will be
electronically transmitted to Cornell University, and confirmed interpretations
will be transmitted back to the field location to be filed in the participant’s
medical record. Tracings will be Minnesota coded electronically.

5) Fasting blood samples will be obtained for measurements of total triglyceride
(TG), cholesterol, LDL and HDL cholesterol, plasma fibrinogen, leptin, CRP,
serum FFA, glucose, HbAlc (when glucose > 100 mg/dl), creatinine, insulin,
chemistry profile, CBC and DNA isolation, As a point of clarification, ALL tubes
will be will be taken from patients who are on renal dialysis or have had a kidney
transplant.

6) Urine will be collected at the beginning of the physical examination for
measurement of albumin and creatinine.

7) Ultrasound examinations of the carotid and popliteal arteries: See Volume V of
the Manual for details.

8) Echocardiography: See Volume V of the Manual for details.

9) Pedometry will be used to assess physical activity of the participants at home for
one week. Each participant will wear an Accusplit pedometer for 7 days (from
waking till going to bed each day), recording daily activity counts on the 7-day
pedometer record sheet, and returning the record to the clinic after recording 7
consecutive days of activity.

The IHS medical records will also be reviewed to determine whether the participant was
hospitalized or received outpatient treatment for ESRD, stroke, myocardial infarction, or other
manifestations of CVD.

Checklists to be used for the physical examination and as a reminder of post examination
activities are given in Appendix A-2 (a) and (b).

The clinical examination will last approximately three to four hours. The participant will
arrive at the clinic fasting in the morning. After registration, a study staff member will explain
the study and procedures to the participant, answer questions, if any, and have the consent form
signed (see Appendix A — 1 below for consent forms used in the 3 centers). The participant will
then be instructed to go to the laboratory for blood drawing and to provide a urine specimen.
The participant will then be offered a light snack. The nurse clinician and other staff will then
conduct the personal interview, obtain anthropometric measurements, blood pressure, impedance
measurement for body fat composition, and obtain an echocardiogram, an ultrasound assessment
of the carotid and popliteal arteries, and ECG measurements. After all the procedures are
completed, the participant will receive payment or sign the payment form and be thanked for
his/her participation.
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If possible, all of the components, except for the FFQ, psychosocial questionnaires, and
echo exams, should be completed in one visit. If an individual leaves before the examination is
completed, it must be completed before the study is completed. The personal interview and
consent may be completed up to two weeks prior to the physical examination if such
arrangements are more convenient. The FFQ and psychosocial questionnaires may be given to
the participant to complete before attending the clinic visit. If they are not complete, every effort
should be made to have the participant complete them while in the clinic for the rest of the exam.
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1.2.2 Endpointsand Risk Factors (see Volume 2 of this manual)
A. MORBIDITY EVENT CRITERIA

1. Definite Myocardial Infarction (MI)

Minnesota codes 1.1.x or 1.2.x except 1.26. and 1.28 with no 7.1 or 7.4
or History of MI verified by chart review as definite MI

2. Possible Mvyocardial Infarction

Minnesota codes 1.3.x, 1.2.6, or 1.2.8 withno 7.1 or 7.4
or History of MI verified by chart review as possible MI

3. Definite Coronary Heart Disease (CHD)

Definite MI,
or Definite CHD verified by chart review to include cardiac cath, indicating coronary
artery occlusion, PTCA, coronary artery bypass grafting, or abnormal stress ECG plus
abnormal imaging (i.e., both must be abnormal),
or Angina Pectoris plus LBBB (7.1.1) or

ST changes (4.1) or

T wave changes (5.1) or

verified possible MI,

4. Possible Coronary Heart Disease

Possible ECG MI (1.3.x, 1.2.6, 1.2.8)

or Angina Pectoris

or Minnesota codes 7.1, 4.1,4.2,5.1,5.2,7.4

or Unconfirmed history of MI

or Positive functional test of ischemia (such as treadmill) without invasive confirmation
or Possible ECG or imaging in scintigraphic studies (not both).

5. Definite Cardiovascular Disease (CVD)

Definite CHD

or Definite stroke

or Congestive Heart Failure

or Cardiomyopathy

or Valvular Heart Disease

or Left ventricular Hypertrophy by Echocardiogram

or Left ventricular Hypertrophy by ECG (3.1 or 3.3 plus 4.1-4.3 or 5.1-5.3)
or Ankle Arm Index <= 0.8

or Atrial Fibrillation

or Minnesota codes 4.1, 5.1, 6.1, 6.2, 6.8, 7.1, 7.2, 7.4
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or Non-coronary heart surgery or carotid or other vascular surgery
or Pacemaker implantation

or Bruits by physical examination

or Intermittent Claudication by Rose Questionnaire

or Positive non-coronary angiography

6. Possible Cardiovascular Disease (CVD)

Possible CHD

or Possible stroke

or Congestive Heart Failure

or Cardiomyopathy

or Valvular Heart Disease

or Left ventricular Hypertrophy by Echocardiogram

or Left ventricular Hypertrophy by ECG (3.1 or 3.3 plus 4.1-4.3 or 5.1-5.3)
or Ankle Arm Index <= 0.8

or Atrial Fibrillation

or Minnesota codes 4.1, 5.1, 6.1, 6.2, 6.8, 7.1,7.2, 7.4

or Non-coronary heart surgery or carotid or other vascular surgery
or Pacemaker implantation

or Bruits by physical examination

or Intermittent Claudication by Rose Questionnaire

or Positive non-coronary angiography
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1.3 RECRUITING
1.3.1 Recruitment Techniques
Always remember that the participant is here on a voluntary basis.

Recruiting participants to the Strong Heart Family Study is more than simply getting the
person to come into the clinic for an exam. Their participation in the Study is the result of an
ongoing effort of Strong Heart personnel to recognize, establish trust with, and care about the
people who take time to participate in the Study. Without our participants, we have no Strong
Heart Family Study.

Eligible participants for the Phase V exam are the previous participants of the Phase III
pilot family study and/or the Phase IV family study; only these previous participants are eligible
for enrollment in Phase V, which is a re-exam of all surviving family study participants.

Greet people wherever you see them. Call them by name and make the effort to greet
them first.

Take time to be in places like the Tribal Office, Post Office, Hospital and any location
where there is a large gathering of people. Talk gently with them about other subjects and then
slowly talk with them about Strong Heart participation.

Don’t sit in the car and honk the horn when making home visits (unless you have safety
concerns). Walk to the door and tell them why you are there. Take the initiative to visit with
them first and see how they are.

People without a car often feel shut-in and frustrated. It is important to visit with them
about a variety of things first before approaching them about participating in the Study.

Sometimes, when possible, it helps to offer a helping hand in things that need to be done,
let people know that you recognize them as a person and not only a participant.

Dress casually and never act like you can’t be touched with a ten-foot pole.

Enjoy your home visits as most people like someone coming in with a smile. It really
helps to enjoy what you do.

Be patient and explain things in a variety of ways so that people will understand what
they are being asked to do.

PL EASE always remember that the SHS participants are volunteers. Treat them with

courtesy and recognize that they have often gone to a great deal of effort in both time and energy
in coming into the clinic to participate.
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Recruiting is not a 9 to 5 job. It is important to recognize the people who do it very well
and to support them.

Set goals that are clear to all personnel and allow sufficient time for the recruiters to
reach them. Everyone should contribute to the recruitment effort.

Recognize the daily rhythms of your community. Some participants are affected more by
the community events, seasons and check days than others are. Try to be sensitive to the
participant’s needs when scheduling.

Let the participant know you may not have answers to all questions, but that you will try
to find answers and follow-up.

Let people know you will provide transportation to and from clinic when necessary.
Give people encouragement, even when they are doing well.

Research Clinic is not a “priority” to some people. Take your time - don’t reschedule
them continuously.

Be willing to let the participant take part in as much as possible. Although it is ideal to
have the participant complete the entire exam at once, it is not always possible. Be willing to
adjust your schedule to accommodate the participant.

Regular team meetings are important in setting goals, communicating with team members
in a meaningful way, in helping to focus efforts and in supporting the efforts of the personnel.
Sometimes personnel can become discouraged when events do not go as they were planned.

This does not have to mean that things are going badly. Be aware of staff burn-out and the need
to stop and to promote other team members or to give them a helping hand.

There may be times a “potential” participant is going through a personal crisis. Allow
them time to deal with it and go back in a couple of weeks, if possible.

1.3.2 Recruitment Instructions

For the Phase V clinical examination, eligible participants are the previous participants of
the Phase III pilot family study and/or the Phase IV family study; only these previous
participants are eligible for enrollment in Phase V, which is a re-exam of all surviving family
study participants. Some local publicity and mailed information will alert the eligible
participants before their enrollment in Phase V is requested.

When contacting an eligible participant, the interviewer re-introduces the Strong Heart
Family Study and once again explains its purpose and importance. A brochure and a letter
explaining the purpose of the study and exam are used for recruitment. The voluntary nature of
the study and the confidentiality of the collected data are stressed. If the participant is not at
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home at the time of the phone call or visit, call backs are made as necessary to meet the
individual and schedule the clinic appointment. 100% participation is the goal.

In all areas, the recruiter should wear an identification badge. When scheduling
appointments, the recruiter should emphasize the following:

I. That the volunteer should not eat breakfast the morning of the exam and should
not eat or drink anything but water after 9:00 p.m. the previous evening;

2. That the volunteer should bring with him/her all medications, which he/she has
been prescribed and is currently taking (including any they purchased on their
own);

3. That the volunteer should not take any of his/her morning medications; he/she

will take them later at the clinic after blood drawing is completed;

4. That the volunteer should not use tobacco or engage in vigorous activity before
the clinic visit;

5. That the volunteer should wear loose clothing (ladies should wear a skirt and
blouse or pants and shirt, rather than a dress).

If the participant is mentally handicapped or otherwise mentally incapacitated, a
surrogate must accompany him/her to the examination, preferably someone who is very familiar
with the medical and family history.

The recruiter schedules the appointment with the clinic for each subject. Whenever
possible, eligible members of a single household are scheduled on the same day. The recruiter
should also verify name, address, and social security number at the time of the recruiting visit.
When possible, participants should be reminded by phone or in person the day prior to the visit.

After the visit appointment is made, the clinic staff should assemble all forms and labels

necessary for the exam and arrange when possible, to have the hospital chart for that participant
available the morning of the clinic visit.
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1.4 PERSONAL INTERVIEW
1.4.1 Componentsof the Personal Interview

The personal interview is designed to obtain demographic information, medical history,
health behavior, and stress data that are considered important in identifying risk factors for
cardiovascular disease. The following questionnaires (see forms in Appendix C of this volume)
will be administered during the clinical examination (note: psychosocial forms (item #8) and diet
questionnaire (item #11) are self-administered and may be given to the participant up to 2 weeks
prior to the exam):

Personal Interview Forms (I and 1)

Medical History Form

Reproduction and Hormone Use

Rose Questionnaire

Physical Exam Form

Sample Collection Checklist

CBC Results

PSYCHOSOCIAL QUESTIONNAIRES

¢ Quality of Life (SF-12)

e CES-D Scale (Depression)

e Social Support

e Other (posttruaumatic stress screening scale, generalized anxiety screening
scale, spirituality, and fatalism)

e Psychosocial Checklist

0. Seven-Day Pedometer Record

10. Medication Checklist

11.  Food Frequency Questionnaire — (FFQ) (Dietary Form)

XN R

Personal living habits such as dietary, cigarette smoking and alcohol consumption, and
stress have been considered as important risk factors for cardiovascular disease. Data on these
factors as well as demographic information will be collected by using the Personal Interview
Forms (I and II) and the FFQ. Other pertinent forms are the Medical History Form (questions on
medical conditions), the medications form, and the Rose Questionnaire for angina pectoris and
intermittent claudication. These questionnaires are included in Appendix C.

1.4.2 Guiddinesfor Interviewers
1. Introduction

The personal interview is probably one of the most important procedures for data
collection in epidemiologic research. The personal interview usually increases response over
self-administered questionnaires. Most of the SHS questionnaires are interviewer administered
with the exception of the diet (FFQ) and psychosocial forms, which are designed to be self-
administered. The interviewers will need to assist some participants in completely filling out
those forms.
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When rapport is established between the interviewer and the interviewee, the interview
has been shown to be an excellent source of high quality information for epidemiologic research
purposes. However, the interviewer must be able to show tact, care, and sensitivity to be
effective. Not everyone can become a successful interviewer.

Also, the personal interview can lead to a lack of standardization in the data collected,
particularly in a multicenter study such as the Strong Heart Family Study. Since the interviewer
is known to have a large effect on the quality of the data obtained, interviewer training is very
important. Please read this interviewer's manual frequently, and refer to it as needed during the
study. It is also recommended that each Study Coordinator hold monthly interviewer meetings
to go over common problems and clear up any questions about the interview procedures and the
interview forms in the Strong Heart Family Study. If there are ever questions about the proper
procedures for collecting study data, please look to the manual as the authority. If problems are
identified, changes will be made to the manual. Therefore, it is important to keep the manual
updated and readily available to maintain consistency across centers. Consistency is extremely
important if data across the centers in the Strong Heart Family Study are to be used in combined
data analyses.

2. Types of Interviews
Structured versus Unstructured Interviews

In an unstructured interview the responses to questions are open-ended, and information
given is to be recorded as given. In a structured interview the questions are usually closed, with
a specific set of answers provided in the questionnaire.

For the Strong Heart Family Study, we are using both structured and unstructured
interviews. The use of structured interviews is the best way to maintain consistency in the data
being collected. Interviewer training is important in order to maintain as much consistency in the
interviews between study centers as possible.

Because we are using structured and unstructured interviews, we can achieve even more
consistency if all interviewers conduct the interviews in a similar way. Therefore, ask each
question as it is written. Do not reword the question. Also, ask the questions in the order they
are given in the interview form. Hopefully, by following these procedures we can achieve a high
degree of consistency in the way the interviews are conducted.

3. Style of the Interview

The interview style is also important and some of the components that are generally
considered to be acceptable interview style are listed below. In addition to the components of
style listed below, the following interviewer characteristics are also very important: Politeness is
very important since we will be asking sensitive questions to strangers, in a situation where they
may be uncomfortable. Sensitivity on the part of the interviewer is also important, in order to
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know how and when to be more or less assertive in asking for information. Besides these
qualities, please develop your style in accordance with these guidelines:

a. Non-judgmental, non-evaluative style. A large portion of the impression, which
the respondent has of the interviewer is based solely on the interviewer's voice
and the manner with which the interviewer responds to the respondent's
comments. A judgmental or evaluative response would indicate that the
interviewer has made a judgment of the relative goodness, appropriateness,
effectiveness, or rightness of the respondent's statement. The interviewer should
not, in response to the respondent's statements, state what the respondent should
or should not do in a given situation. The interviewer’s task is simply to ask the
question and record the participant’s answer.

b. Non-interpretive style. As above, the interviewer should not use a style that
might be considered teaching or preaching. An interpretive response is one,
which indicates that the interviewer's intent is to teach. We are interested in the
respondent's impression of what was happening, not in the interviewer's
impression.

c. Allow for respondent to complete sentences. Do not try to help the respondent by
answering the questions for him/her. No matter how slowly the respondent is
speaking, putting words in the respondent's mouth or not allowing the respondent
to finish thoughts will generally alter the information which the respondent is
attempting to give. However, long hesitations may be bridged by asking
appropriate questions.

d. Supportive remarks. Remarks which indicate that the intent of the interviewer is
to reassure, to pacify, or to reduce the intensity of the respondent's feelings are
appropriate. However, these should be in keeping with local terms and
expressions, and should be short so as not to detract from the interview itself.

e. Probing. This is an important response style, which will be discussed further. A
probe is a response, which indicates that the interviewer's intent is to seek further
information, to provoke further discussion along a certain line, or to question the
respondent. Direct probes will be specific questions about details of what the
respondent said.

f. Non-directive, or understanding. A typical non-directive response might be "I
see". This is the general idea of understanding murmuring. The interviewer
might also repeat what the respondent just said. This may prompt the respondent
to elaborate.

4. Gain Rapport with the Interviewee before Commencing Interview

The first step in gaining the confidence of the respondent is a straightforward, believable
introduction of the interview and the reason for this contact. It may help in gaining rapport with
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the respondent if you tell him/her a little about yourself, such as where you are from, and your
background, etc. If the respondent seems to hesitate or has some questions, the interviewer must
be prepared with a more detailed explanation of why the information is needed. Also, if the
respondent raises the issue of the confidentiality of the information collected, the interviewer
must be prepared to reassure him/her of the precautions taken to respect their privacy.

5. Interviewer Error

We should try to minimize interviewer error during this study. The primary objectives of
epidemiologic research are (1) to obtain measurements of exposure to disease variables relevant
to the objectives of the study, and (2) to maximize completeness and minimize error in these
measurements. The presence of an interviewer may both reduce error and increase error. It may
reduce error by increasing the response rate, motivating the subject to respond well and probing
to obtain complete data when the responses volunteered fall short of what is desired. The
presence of an interviewer may increase error if, by his or her appearance, manner, method of
administration of the questionnaire or method of recording of the responses, he or she exerts a
qualitative influence on the subject's responses. Possible sources of error in the interview for
data collection include (1) conditions of administration (privacy, heat, light, ventilation, freedom
from distraction, lack of time, etc.); (2) interaction of the personality, sex or race of the
interviewer with that of the subject; and, (3) performance by the interviewer (questioning,
prompting and recording of responses).

The following are the common interviewer errors:

a. Asking errors. Omitting questions or changing the wording of questions. This
may be particularly important if the interview is performed in Native language.

b. Probing errors. Failing to probe when necessary, biased probing, irrelevant
probing, inadequate probing, preventing the respondent from saying all he or she
wishes to say.

c. Recording errors. Recording something not said, not recording something said,
incorrectly recording response.

d. Flagrant cheating. Not asking a question but recording a response, recording a
response when the respondent does not answer the question asked. These kinds of
errors do occur, and this has been amply documented by various studies.

Cheating has been shown to be more common when the interviewer is in an
uncomfortable situation with the interviewee, i.e., he/she is difficult. In such
situations the question should still be asked, and if the participant refuses to
answer the question(s), the refusal should be documented on the form.

6. Circumstances for the Interview

We will not have very much control over the circumstances for the interviews. However
the following should be considered in arranging for conducting interviews:
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Time. There will be little control over the time of the interviews, since we will
have many different interviews to carry out over a short period of time. When
possible, the interview should be conducted after the snack has been served,
otherwise the interviewee may tend to be somewhat uncomfortable.

Place. The place for the interview should be chosen where there are as few
distractions as possible. Try to select a place where the location is quiet,
comfortable and private. If it is possible, it is ideal to sit at a table, with the
interviewer facing the interviewee, so that the interviewer can organize the
papers. Privacy is very important. If the respondent will need to refer to records
during the interview, be sure that the records are available before the interview
begins.

7. Asking Procedures

In general the rules for asking questions in structured interviews can be summarized as
follows:

PROBING:

Questions must be asked according to the instructions for each form and question.
Be sure to read and re-read the instructions for each questionnaire you are using,
and to ask all the questions in the same way to each person interviewed.

Read the questions exactly as they are worded in the questionnaire. If the
question is misunderstood, then it may be repeated, interchanging local terms, if
necessary for understanding.

Read each question slowly.

Use correct intonation and emphasis.

Ask the questions in the order that they are presented in the questionnaire.

Ask every question that applies to the respondent (all inapplicable questions will
be identified as such by skip instructions in the questionnaire).

Repeat questions IN FULL that are misheard or misunderstood.
Read all linking or transitional statements exactly as they are printed.

Do not add apologies or explanations for questions unless they are printed in the
questionnaire.

Probes are additional questions asked or statements made by the interviewer when
the answer given by a respondent is incomplete or irrelevant. Probing has two
major functions: (1) To motivate the respondent to reply more fully; (2) to help
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the respondent focus on the specific content of the question. It must fulfill these
functions without biasing the respondent's answers. However, probes, when they
are used, MUST be neutral. Probing can introduce bias, such as by summarizing
your understanding of the response to the subject when an unclear response has
been given, or by offering some alternative interpretations from which the
respondent can choose, and this must be guarded against.

The following are NON-DIRECTIVE methods of probing:

FEEDBACK:

Repeat the question (RQ). All that may be required to clear up a vague answer
may be to repeat the question. You may begin by saying "I am not sure that |
understood you, let me just repeat the question so that I can be sure to get your
answer right."

The expectant pause. Waiting expectantly will tell the respondent that the
interviewer is expecting more information than has been provided.

Repeat the reply. Repeating the reply aloud while recording it may stimulate the
respondent to provide more details.

Neutral questions or comments. Various neutral probes may be used for purposes
such as clarification, specificity, or completeness: "What do you mean exactly?",
"In what way?", "Could you be more specific about that?", "Anything else?",
"Can you tell me more about it?"

Interpretation. Make sure that the question was understood, since that may be the
reason for incomplete answers. You may need to ask the question again, perhaps
substituting some local terms, if there is a problem in interpretation.

The provision of feedback by the interviewer to the respondent about his or her
performance has been the subject of much research. Some studies have shown
that the use of feedback in health-related surveys increased the amount of
reporting of most events. Your decision about whether to provide feedback may
depend upon the performance of the person you are interviewing and your
experience in the benefits of providing feedback.

8. Specific Instructions for Telephone Interviewing

The principles outlined above have been derived solely from research into and experience
of face-to-face interviewing. While it is generally believed that these apply to telephone
interviewing, the evidence that this is true is very limited. Telephone interviewing is probably
not simply the transfer of face-to-face techniques to the telephone. Use of visual cues, such as
"show cards", is impossible on the telephone and must be compensated for in questionnaire
design. There is evidence that this compensation may lead to response differences. In addition,
other non-verbal communication, both from the interviewer to respondent and respondent to
interviewer, is absent. The "expectant pause", for example, may be much more difficult to use as
a probe for additional information on the telephone. It is also more difficult for the interviewer
to establish the legitimacy of the interview on the telephone, and the pace of the interview may
be faster (because of the need to keep talking) leading to hurried and, perhaps, less thoughtful
responses. On the positive side, the telephone should eliminate non-verbal biasing activity by
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the interviewer, and may encourage more honest reporting of threatening behaviors. Empirical
data, however, have not shown consistent evidence of these effects.

0. Instructions for Recording Responses

In the study manual (Appendix B of this volume), each interview and form contains a set
of instructions covering each question in the interview form to clearly describe the information
that is being solicited. These instructions should be read carefully and understood before
attempting to fill out an interview form.

In addition, see the attached instructions for filling out forms. The following are some
additional guidelines for recording responses:

a. Make sure that you understand each response.
b. Make sure that the response is adequate.
c. Do not answer for the respondent (i.e., do not infer a response from an incomplete

or inadequate reply).

d. Begin writing as soon as the respondent begins talking. (The respondent's interest
may be held by repeating the response aloud as you are writing).

e. Use the respondent's own words and record the answers verbatim.

f. Include everything that pertains to the question's objectives.

g. Note in the questionnaire the nature and place of each probe used.

h. Do not erase anything. If a response is wrong, strike it out and enter the correct

response above the previous response.

1. Write "refused/8" beside any question that the respondent refused to answer.
1.4.3 Training & Quality Control of Interviewers
1. Training

Central training for interviewers was conducted at the training session in Oklahoma City
(March 14-16, 2006) prior to the start of exams. Interviewers were trained in the use of a
standardized procedure for administering each questionnaire. Training included instructions in
research interviewing techniques and in completing each form. Interviewer skill training

includes:

(a) adherence to the standardized protocol
(b) use of non-judgmental attitudes
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(c) degree and nature of prompting permitted

(d) dealing with problem interviewing situations

(e) handling participants’ comments and recording relevant information on the note
logs

6] post-interview responsibility for the data

2. Quality control of interviewers

To insure consistency and accuracy and to minimize interviewer variances, the study
coordinator will monitor and tape one interview during the first exam month on interviews
conducted by each interviewer. For “new staff”, this should be repeated each month until the
Coordinator determines that the interviewer has met the standards of the study. Then, new staff
members will be observed on a quarterly basis along with the experienced interviewers. Should
any interviewer fall short of the required standards, retraining will be required with special
attention given to problem areas. If the problem persists, the interviewer will be removed from
the task of conducting interviews.
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15 RATIONALE FOR MEASUREMENTS
1.5.1 Blood Pressure

As blood pressure rises, so does risk of ischemic heart disease and stroke. The range of
normal blood pressures is wide. Even within the "normal range", risk increases as the upper
limits are approached. Usually, blood pressures are expressed as systolic pressure/diastolic
pressure; values. 140/90 mmHg or higher are considered to be hypertensive for nondiabetic
adults and 130/80 for those with diabetes. Hypertension is an especially strong risk factor for
stroke, renal disease, and, to a lesser extent, for peripheral vascular disease. Most of the
knowledge of the consequences of high blood pressure arises from studies of sitting arm blood
pressure.

15.2 Measurement of Body Fat

Although early records are not conclusive, all evidence indicates that obesity among
American Indians was rare until the last century. Their farming and hunting lifestyles, which
were associated with high degrees of physical activity and the lack of consistently abundant food
sources, probably assured the maintenance of a lean population. However, with the advent of
"Westernization" and the reservation system, obesity has increased steadily among all Indian
tribes and is now a major health problem. It is thus essential to evaluate the extent of obesity in
the individuals in this study in order to ascertain its heritability, role in cardiovascular disease,
and relationship to risk factors such as diabetes and hypertension.

In the past, assessment of obesity in population studies was invariably accomplished
either by algorithms such as ratios of weight to height, or by measurements of skin folds using
calipers. This was because assessment of body composition required either very expensive
equipment or time consuming procedures, such as underwater weighing. Instrumentation is now
available to allow estimates of body composition from measurements of tetrapolar impedance.
This measurement of bioelectrical impedance is quick and easy to perform and has been
extensively validated against densitometry. These validations were first performed by Lukaski
et. al. and by Roche et. al. in a wide variety of individuals. The conductivity increases in
individuals with low percent body fat, and the instrumentation calculates the percent body fat
utilizing a computerized algorithm.

1.5.3 Anthropometric M easurements

Among obese individuals, the distribution of body fat is related to certain patterns of
morbidity. Vague and co-workers have observed that body fat distribution differs among obese
individuals, and that obese subjects can be roughly divided into two groups depending on
whether accumulation of body fat is subcutaneous and peripheral (referred to as gynecoid or
female type obesity) or whether the fat accumulation is central and primarily in the omentum
(referred to as central or android obesity). The latter distribution has been shown in a number of
studies to be consistently associated with dyslipidemia, hypertension, insulin resistance, and
cardiovascular disease. Most studies have shown that central obesity is a risk factor for coronary
artery disease.
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The quantification of central vs. peripheral obesity is not well standardized. Original
studies were done simply by photographs and visual evaluations. This was supplanted by body
circumference measurements with investigators generally taking the waist circumference or the
ratio of the body circumference at the waist to the hip or the thigh as a measure of fat
distribution. However, it is clear that the body fat of interest in central obesity is the
non-subcutaneous, and therefore, whole body scanning devices are necessary for a precise
evaluation of this depot. Nevertheless, it has been shown in a number of population studies that
the comparative circumference measurements are an approximation of the body fat distribution,
and the only practical techniques usable in a field study.

1.5.4 Measurementsof Peripheral Vascular Disease

The atherosclerotic process affects vessels in many parts of the body. While the most
conspicuous morbidity and mortality arise from coronary atherosclerosis, large vessel peripheral
arterial disease (PAD) often results in significant incapacitation of the lower extremities and has
also been strongly associated with the incidence of coronary heart disease. Criqui and
co-workers have shown that large vessel PAD is strongly and significantly predictive of all cause
mortality in both sexes with a relative risk of 4 to 5, and this was independent of other
cardiovascular risk factors in a multivariate analysis. Moreover, data from the Framingham
study indicate that diabetes was associated with an even greater magnitude of increase of
peripheral vascular disease than was coronary heart disease.

A thorough evaluation of peripheral arterial occlusive disease usually entails both a
history and a physical examination including measurements of pulses and segmental blood
pressures and then more complex measures such as angiography or sonography. The following
indices of peripheral vascular disease will be made in this study.

1. Rose Questionnaire for intermittent claudication.
Palpation of posterior tibial and dorsalis pedis pulses.
3. Measurement of the ratio between blood pressures taken at the antecubital fossa

(brachial) and ankle (posterior tibial) using a Doppler listening device (Nicolet
Imex Elite 100 Doppler).

4. To provide direct measures of peripheral arterial disease, the geometry and
presence of atherosclerotic plaque in the popliteal arteries (PA) will be assessed
by ultrasound.

155 Electrocardiograms
All participants will have a resting electrocardiogram so that evidence for ischemic

changes and left ventricular hypertrophy can be determined. Heritability of ECG abnormalities
can be evaluated and related to their ability to predict CVD.
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1.5.6 Overview of Laboratory Measurements

Table 1. Definition of Lipoproteins

Class %Lipid % Protein Origin and Function

Chylomicrons 99 1 Intestine; transport of newly absorbed
dietary fats; normally not detectable in
plasma after a 12-hr fast; creamy layer on
top of plasma tube after 12 hrs in the

refrigerator.

VLDL, very 90 10 Liver; transport of newly synthesized

low density triglycerides to peripheral tissue; lipoprotein
approximately 80% of plasma TG is in this
fraction

LDL, low 75 25 Liver; derived from VLDL after the

density triglycerides have been metabolized;

lipoproteins transport of cholesterol; approximately 75%

of plasma cholesterol is in this fraction

HDL, high 45 55 Liver and intestine; transport of cholesterol
density from peripheral tissues back to the liver
lipoproteins

1.5.6.1 Penn Medical Lab (SHS CoreLab) Assays The following are assays conducted at
baseline that will be repeated on samples from the Phase V re-examination.

1. Lipoproteins

The relationship between cholesterol and coronary heart disease is well established. Lipoprotein
measurements, especially LDL cholesterol and HDL cholesterol are important predictors of
atherosclerosis. While somewhat more controversial, triglyceride concentrations, especially in
relation to HDL cholesterol, are an important factor in assessing the risk of coronary heart
disease in either populations or individuals. Although genetic regulation of lipoprotein
metabolism is well-recognized and has been described in detail by SHS investigators and others,
few studies have evaluated the genetic determinants of changes in lipoprotein concentrations and
the relations among these changes and manifestations of preclinical disease, such as ECHO and
carotid measures. We chose not to re-measure apoB and apoA1 in Phase V, because our
analyses of the cohort data show they are not as effective predictors of CVD as LDL and HDL.
Lipoprotein subfractions, measured in a subset late in Phase IV, will not be repeated unless
important linkage signals for them are found.

Measurement of Lipoproteins. The beta estimate will be used to measure lipoprotein profile.
Lipids are analyzed on plasma samples on the Johnson & Johnson Vitros 950 and 250 using dry,
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multilayered, analytical elements coated on a polyester support. The final reaction for the
cholesterol, triglyceride, and HDL cholesterol assays involves the oxidation of a leuco dye by
hydrogen peroxide, catalyzed by peroxidase. The density of the dye formed is proportional to
the lipid concentration present in the sample and is measured by reflectance spectrophotometry.
The cholesterol analysis is based on an enzymatic method similar to that proposed by Allain et
al. The CV is 1.1-2.0%. The triglyceride analysis is based on an enzymatic method as described
by Spayd et al. The CV is 1.9-2.7%.

HDL is separated by the precipitation of the low density lipoprotein (LDL) and very low density
lipoprotein (VLDL) using dextran sulfate (MW 50,000) and magnesium chloride. The reagent
used contains iron particles that are coated with a polymer that enhances the capture of the non-
HDL lipoproteins onto the particles. The supernate containing HDL cholesterol is prepared by
removing the precipitated lipoproteins when a magnetic field is applied. The CV is 1.8-3.7%.

The difference between the cholesterol value of the supernate and that of the untreated specimen
is equal to the amount of the LDL cholesterol in the sample. CV for calculated LDL is 1.8-3.7%.
LDL Direct is a reflex test and is performed if triglycerides are > 400. In the SHS,
approximately 10% of participants require LDL Direct measurements. The LipiDirect Magnetic
LDL Cholesterol Test contains a buffered polyanionic reagent that precipitates LDL while
leaving HDL and VLDL in the supernatant solution. Applying a magnetic field to the mixture
pulls away precipitated LDL and the supernate is then assayed using an enzymatic cholesterol
reagent. CV averages 2.0-2.6%.

2. Fasting Plasma Glucose and Fasting Insulin

Diabetes is a well-established risk factor for CVD, and this condition occurs with great
frequency in the SHS population. Insulin resistance and obesity also occur frequently and are
known risk factors for diabetes. Understanding the genetic and environmental determinants of
these phenotypes is an important part of our genetic analyses of CVD; re-measuring key analytes
in the family members will allow us to monitor the increasing prevalence of insulin resistance
and diabetes that is apparent from our initial exam and permit examination of change over time.
Because of time constraints in the exam, and the correlation between fasting glucose and OGTT
for identifying diabetes in our population (particularly in the younger members), we will rely on
fasting glucose and omit the glucose tolerance test.

Measurement of Glucose. The Vitros GLU slide is a multilayered, analytical element coated on
a polyester support. It measures glucose concentration in serum and plasma. The inter-assay co-
efficient of variation is 1.2-1.8%.

Measurement of Insulin. Plasma insulin is measured on the Immulite 2000 analyzer using the
Insulin reagent kit from Diagnostic Products. Immulite Insulin is a solid-phase, two-site
chemiluminescent assay. Calibrators and controls are supplied by Diagnostic Products.
Linearity for this assay is 0.2-400 IU/mL, and CV is < 10%.

3. Hemoglobin Alc

HbA1c will be measured in individuals whose fasting plasma glucose >100 mg/dL. During
Phase IV, we used 110 mg/dL as the cutoff; we have revised this downward to coincide with the
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redefinition of impaired fasting glucose by the American Diabetes Association (ADA). This
approach minimizes the expense of measuring Alc in normoglycemic individuals, a low-yield
endeavor. Moreover, Alc provides an integrated measure of glycemia, allows a better estimate of
glucose control, and may be a better marker of the entire symptom complex of diabetes than
glucose values derived from the oral glucose tolerance test. Changes in Alc may be correlated
with other genetic analyses focused on progression of diabetes and the relations among diabetes
severity and cardiovascular abnormalities.

Measurement of Hemoglobin Alc. The assay will be performed on frozen whole blood samples
using a Primus CLC385 automated HPLC system and reagents supplied by the manufacturer.
The assay is directly standardized to DCCT values. The assays use a boron affinity column, and
the values produced after freezing are indistinguishable from those obtained on fresh samples.
Our method is certified traceable by the DCCT and the National Glycohemoglobin
Standardization Program (NGSP). CV is 1.7-3.7%.

4. Fibrinogen

Fibrinogen, a marker of both coagulation and inflammation, is an established risk factor for
prevalent and incident CVD. In the SHS, fibrinogen is an independent predictor of incident CVD.
Fibrinogen also has been shown to be associated with markers of preclinical cardiovascular
disease. Moreover, fibrinogen has been shown to be closely correlated with markers of
inflammation, such as CRP and adiponectin (inverse). Our genetic analyses will focus on the
interactions among genetic determinants for fibrinogen, PAI-1 and CRP, and whether there are
determinants that predict changes in fibrinogen concentrations or its relations to measures of
preclinical disease. PAI-1 will not be re-measured because its variance was high; and it is
unlikely that we could detect change over time with sufficient precision.

Measurement of Fibrinogen. Fibrinogen is measured in an automated clot-rate assay based
upon the original method of Clauss, using the STA-R Instrument (Diagnostica Stago), with
standardization with the CAP reference material. Proficiency is checked with the CAP
Coagulation Proficiency Testing Program. Inter- and intra-assay precision testing resulted in a
CV of 3%. Both frozen and lyophilized controls are used.

5. Urinary Albumin/Creatinine

Increased concentration of albumin in the urine of diabetic individuals predicts all-cause and
CVD mortality in the SHS and in other studies. It is hypothesized that the albumin "leak" in the
glomeruli reflects a widespread capillary vasculopathy affecting the heart, eyes, and perhaps
other organs. However, nephropathy may not be a simple consequence of diabetes. Family
studies indicate that diabetic nephropathy is more likely to occur among children of parents with
nephropathy, families with hypertension, or in siblings of patients with nephropathy. It is clear
from studies of both types of diabetes that albuminuria clusters among families, and several
candidate genes have been proposed. The ability to monitor changes in albuminuria in the
family members and relate these to changes in ECHO, carotid and popliteal parameters will add
additional power to our genetic analyses.

Measurement of Urinary Albumin. Urine microalbumin is measured with the Hitachi 717 auto
analyzer by using an immunoprecipitin assay (Microalbumin SPQ II Kit, DiaSorin). Albumin in
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the sample reacts with a specific antibody to form insoluble antigen-antibody complexes.
Calibrators and three levels of quality controls are used for each testing, and the reportable range
of the assay is 5-240 mg/dL. CV averages 2.1-4.6%.

Measurement of Urinary Creatinine. Urine creatinine is measured with the Hitachi 717 auto
analyzer using the standard kinetic picric alkaline method. Creatinine reacts with picric acid in
an alkaline medium to produce a complex that absorbs light at 510 nm. Absorbance is directly
proportional to concentration. Controls are purchased from Bio-Rad (Lyphocheck Quantitative
Urine Controls Normal/Abnormal) and NIST(NERL) Standard 15. Three levels of quality
control samples are used. CV averages 3.5-5.5%.

6. CBC and Chemistry Profile

The hematocrit and CBC will be determined locally at each center by standardized automated
methods. A 16-analyte chemistry profile will be done by the core laboratory. Total protein
determinations will be used to estimate whole blood viscosity. Numerous studies document that
increased hematocrit, plasma viscosity, or whole blood viscosity are associated with
hypertension and diabetes and predict subsequent cardiovascular events. One possible
mechanism of these associations is the increased shear stress imposed on the arterial intima by
more viscous blood flowing past it. The chemistry profile is a cost-efficient group of tests that
also will be used to assess comorbidities, such as hepatocellular disease (transaminases,
bilirubin) and gall bladder/bile duct obstruction (alkaline phosphatase, bilirubin,
hyperproteinemia, and electrolyte imbalance). Total serum protein concentration can be used for
evaluation of nutritional status. Creatinine is a function of lean body mass and can be used to
compute an estimated GFR.

Measurement of Chemistry Profile. A total of 16 analytes will be measured in this profile:
glucose, BUN, creatinine, Tprot, Alb, Na, K, Cl, Alk Phos, AST, Thbili, B/C, A/G, ALT, and
Cal., using the Johnson & Johnson Vitros 950 and 250. All reagents are tailored to the specific
analyte to be measured. Two quality control samples are monitored for accuracy, precision, and
stability. The following have a CV < 5%: Na, K, Cl, Alk Phos, AST, Thili, B/C, A/G, and Cal.
ALT has a CV < 10%.

7. FreeFatty Acids

Free fatty acid metabolism is central to several metabolic pathways that are implicated in the
atherosclerotic process. The role of free fatty acids (FFAs) as regulators of lipoprotein
metabolism has been understood for a number of years; elevations of FFA stimulate hepatic TG
synthesis and drive VLDL production, and this has been postulated to be a major mechanism of
the elevated VLDL observed in insulin resistance and diabetes. Fatty acids participate in several
aspects of the metabolism of glucose and insulin. Elevated FFAs decrease cellular glucose
metabolism and reduce insulin-mediated glucose disposal. In addition, fatty acids suppress
insulin secretion and thus are postulated to be one of the mediators of the beta-cell failure that
occur in type 2 diabetes. Finally, elevations of FFAs influence vascular function; they cause
endothelial damage, leading to vasoconstriction, release of inflammatory cytokines, and
enhanced thrombosis. For these reasons, it will be of interest to include FFA in the genetic
analyses, both to search for linkage signals, and to examine potential interactions with regions
that control lipoprotein metabolism, insulin action, and vascular function.
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Measurement of Free Fatty Acid. Free fatty acids (FFA) are measured by using the Wako

NEFA C test kit (Richmond, VA), an in vitro enzymatic colorimetric method for the quantitation
of FFA in human serum. In brief, this method relies upon the acylation of coenzyme A (CoA) by
the fatty acids in the presence of added acyl-CoA systhetase (ACS). The acyl-CoA thus
produced is oxidized by added acyl-CoA oxidase (ACOD) with generation of hydrogen
peroxide. Hydrogen peroxide, in the presence of peroxidase (POD), permits the oxidative
condensation of 3-methyl-N-ethyl-N-(-hydroxyethyl)-aniline (MEHA) with 4-aminoantipyrine
to form a purple colored adduct, which can be measured colorimetrically at 550 nm. The
sensitivity of the assay is 0.01 mEq/L. CV is < 5%.

8. C-reactiveprotein (CRP)

Numerous studies have shown that CRP levels predict CVD and cardiovascular events in
apparently healthy individuals. A close association between CRP and type 2 diabetes is also
becoming evident. To date, much in vitro data have emerged in support of a role for CRP in
atherogenesis. The proinflammatory, proatherogenic effects of CRP that have been documented
in endothelial cells include the following: decreased nitric oxide and prostacyclin and increased
endothelin-1, cell adhesion molecules, monocyte chemoattractant protein-1 and IL-8, and
increased plasminogen activator inhibitor-1. In monocyte-macrophages, CRP induces tissue
factor secretion, increases reactive oxygen species and proinflammatory cytokine release,
promotes monocyte chemotaxis and adhesion, and increases oxidized low-density lipoprotein
uptake. Also, CRP has been shown in vascular smooth muscle cells to increase inducible nitric
oxide production, increase NFkappa(b) and mitogen-activated protein kinase activities, and, most
importantly, upregulate angiotensin type-1 receptor resulting in increased reactive oxygen
species and vascular smooth muscle cell proliferation. In addition, a number of polymorphisms
in the genes controlling CRP expression and other inflammatory cytokines have been identified.
Thus, we will re-measure CRP to assess genetic determinants of changes and their relationship to
atherosclerosis.

Measurement of CRP. High sensitivity CRP in human serum or plasma is measured using the
BN II Systems. In brief, polystyrene particles coated with monoclonal antibodies specific to
human CRP are aggregated when mixed with samples containing human CRP. These aggregates
scatter a beam of light passed through the sample. The intensity of the scattered light is
proportional to the concentration of the relevant protein in the sample. The result is evaluated by
comparison with a standard of known concentration. The sensitivity of the assay is 0.175 mg/L,
and the CV is <4.1%.

9. Leptin

Leptin is a plasma protein encoded by the ob gene, secreted by adipocytes and involved in the
control of body weight. Plasma concentrations of leptin are increased in human obesity and
positively correlated to the body fat mass in lean and obese subjects. In addition to long-term
regulation of the body weight, hyperleptinemia has been considered a component of the
metabolic syndrome and a role for leptin as a possible cause of vascular disease has been
recently suggested. Recent studies found that, in patients with angiographically confirmed
coronary atherosclerosis, leptin is a novel predictor of future cardiovascular events independent
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of other risk factors, including lipid status and CRP. It has been shown that leptin might exert an
atherogenic effect through the generation of oxidative stress in endothelial cells.

Measurement of Leptin. Serum levels of leptin will be measured using standardized
radioimmunoassay (RIA) kits from Linco Research (St. Charles, Mo). For leptin, the kit uses
human recombinant leptin for both standard and tracer, with anti-serum raised against human
recombinant leptin. The limit of detection is 0.5-100 ng/ml (100 ul sample size). The intra- and
inter-assay coefficients of variation are < 6% and < 9%, respectively.

1.5.6.2 Children’s National M edical Center (CNMC), Resear ch Center for Genetic
Medicine The following are candidate gene assays to be conducted on samples from the Phase
V re-examination.

Candidate gene genotyping will be carried out at the Research Center for Genetic Medicine at
Children’s National Medical Center (CNMC), in collaboration with Dr. Joe Devaney. This
activity will be overseen by Dr. Lyle Best, PI of the Dakota Field Center.

The main emphasis of genetic investigation in the Strong Heart Family Study is linkage analysis
and subsequent identification of positional candidate genes conducted by the SHS Genetics
Center at the Southwest Foundation for Biomedical Research (SWF). Linkage analyses and fine
mapping are being performed by SWF under its UO1 funding. This section outlines plans by
SHS investigators in collaboration with Dr. Devaney and the CNMC to analyze a few carefully
selected candidate genes. Criteria for candidate gene selection, and the rationale for each are
presented in this section.

This aspect of SHSV is an assessment of the relation of major vascular endpoints to a limited
number of compelling polymorphisms in candidate genes not guided by the linkage study. In
particular, this work is designed to test hypotheses regarding intermediate phenotypes and
pathways that are less well represented in the SHS (and, therefore, candidate genes that are
difficult to exclude on the basis of the linkage studies) but are of potential importance to vascular
disease. Most important in this are novel vascular risk factors, including the innate immune
system, cell adhesion, endothelial dysfunction, inflammation, and insulin sensitivity.
Investigation will be limited to polymorphisms showing some evidence of functionality. Given
the fall in costs of genotyping, where convincing functional variants exist, this potentially allows
testing of novel hypotheses and areas of biology more cheaply than additional phenotyping.
Importantly, it also allows examination of key polymorphisms (and contribution to meta-
analysis) of data from American Indians--a group generally underrepresented in other large
studies. Finally, it will allow assessment of associations of these genes with markers of
preclinical disease obtained from echocardiographic, carotid and popliteal ultrasound results. In
the course of our adiponectin studies in Phase IV, baseline DNA samples have been genotyped
for this marker. The typing of DNA from baseline samples has been highly successful (almost
100% of tested samples) using approximately 5 ng of DNA -- less than 0.01% of existing DNA
resources for participants. The following is a justification for our choices:

1. Mannose binding lectin (MBL)
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This serum protein opsonizes a variety of pathogenic microorganisms by binding mannose
moieties on their surface and activating complement via the lectin pathway prior to antibody
formation. Major decreases in opsonization detected in 5-7% of Caucasians and commonly
among other populations result from markedly decreased levels of MBL related to variations of
both structural and promoter portions of this gene. In both children and adults, an increased risk
of certain infections has been associated with low levels of MBL or genotypes predictive of low
levels. There are two previous reports of an association between MBL genotypes and measures
of CVD; and one study failing to find a relationship between MBL levels and a peripheral
vascular disease. A recent paper described the association of C. pneumoniae infection and CAD,
but only in the presence of variant MBL genotypes.

We examined DNA from 434 participants in the SHS. Genotypes for three common MBL
coding variations and one promoter polymorphism were determined. The frequency of a
composite genotype conferring low MBL levels was 20.7% in 217 cases and 11.1% in matched
controls. After adjustment for demographic and CAD risk factors, including type 2 diabetes
mellitus, fibrinogen, triglycerides, and hypertension, the OR was 3.2 (95% CI 1.5-7.0,p =
0.004). The high prevalence of variant MBL alleles and their relation to CAD in this population
suggests potentially important public health implications.

2. Interleukin 6 (IL6) -174Cto G

Interleukin 6 is a key stimulator of release of acute phase proteins, including fibrinogen and C-
reactive protein. A -174 C to G polymorphism in the IL-6 promoter has been described. In vitro
expression supports a functional role, with lower expression in the presence of the C allele. In
non-disease states, the C allele is associated with lower concentration of IL-6 as well as lower
glucose concentrations and relative insulin sensitivity and higher endothelium dependent
vasodilatation. IL-6 -174 C to G also has been proposed as a candidate gene for vascular disease,
and the C allele has been associated with reduced carotid intimal medial thickness and coronary
heart disease in some but not all studies.

3. Thrombospondin 4 (A387P variant)

Thrombospondins are a family of extracellular matrix glycoproteins involved in cell adhesion. A
large-scale screen of functional polymorphisms in the GeneQuest study highlighted the A387P
variant as having the strongest association with vascular disease (Odds Ratio of myocardial
infarction for P allele of 1.89). The A387P variant also appears to have functional consequences,
affecting folding and secretion of the protein and also influencing adhesion of endothelial cells
where the protein is expressed.

4. Lymphotoxin-a (G252A, A804C variants)

Variants in the lymphotoxin-o gene were found to have a significant association with myocardial
infarction (OR 1.78) in a large Japanese case control study using genome-wide SNP analysis
screening 92788 gene-based SNPs. The G252A variant lies in intron 1 and influences
transcription of this key cytokine and in turn expression of a range of adhesion molecules and
cytokines, while the A804C variant causes an amino acid change.

5. Toll-like receptor-4 (TLR-4)
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Toll-like receptors, such as TLR-4, respond to microbial lipopolysaccharide by activating the
NFkappaB signaling pathway, and induce a wide variety of cytokines and other inflammatory
mediators. Many immunohistochemical, human cultured coronary artery cell, and model animal
investigations have provided evidence for the influence of TLR-4 receptors on processes related
to atherosclerosis. Genotypic variants of TLR-4 have been associated with CRP and WBC
response to pulmonary LPS challenge in humans. Various lines of clinical evidence suggest a
role for TLR-4 in the pathogenesis of CVD. The Asp299Gly polymorphism has been associated
with incident CVD outcomes and IMT measurements. Additionally, the efficacy of pravastatin
is modified by this same TLR-4 polymorphism.

6. Peroxisome Proliferator-Activated Receptory (PPARYy) Prol2Ala

PPARyis an important candidate gene for insulin sensitivity and has previously been related to
vascular disease. In addition to very rare loss of function mutations (PPARy mutations, digenic
mutations of PPARy and PPP1R3), it is now clear that a common mutation (Pro12Ala) of PPARYy
has both functional consequences in vitro and relates reliably to development of type 2 diabetes
in large populations. Prol2Ala was calculated to contribute 25% of population-attributable risk
of type 2 diabetes in a Scandinavian population with a protective effect of the rarer Alanine 12
allele. More recently, the Alanine 12 allele has been associated with protection against incident
myocardial infarction (OR 0.71).

Methods for genotyping. Genotyping will be carried out at the Research Center for Genetic
Medicine at Children’s National Medical Center (CNMC), in collaboration with Dr. Joe
Devaney. The Research Center acts as a core facility for several large-scale studies and is well
equipped for high-throughput genotyping. The CNMC facility contains the following equipment
that will be useful in these studies: an ABI 7700 Sequence Detection System, two Transgenomic
denaturing high performance liquid chromatography systems, six high-throughput sequencers
(three ABI 16-capillary laser-induced fluorescence sequencing systems, an ABI 96-capillary
laser-induced fluorescence sequencing system, and two Beckman CEQ 2000XL 8-capillary
laser-induced fluorescence sequencing systems), an Hitachi Genespec II spectrophotometer, an
Applied Biosystems Voyager matrix-assisted laser desorption ionization time of flight/time of
flight mass spectrometer [MALDI TOF/TOF], and a Perseptive Biosystems cytoflour 96-well
plate reader.

i. SNP Discovery by DHPLC. Genomic DNA is amplified using PCR with primers designed to
each candiate gene promoter region. PCR will be performed in a final volume of 10 pl
containing 50 ng genomic DNA, 10 pmol of each primer (Invitrogen, Carlsbad, CA), 250 uM of
each ANTP (Invitrogen), 1 pl of GeneAmp 10x buffer II, 0.8 ul of 25 mM MgCl,, and 0.5 units
of AmpliTaq Gold polymerase (Applied Biosystems, Foster City, CA). Thermal cycling is
performed at 94°C for 12 min, 94°C for 0.5 min, 55°C for 0.5 min, and 72°C for 1 min for 35
cycles. The PCR reaction is performed in an MJ Research 96-well block Tetrad thermocycler
(Waltham, MA).

PCR products then will be screened with DHPLC using liquid chromatography column
temperatures selected based on sequence and base pair length of PCR product. The HPLC
system used is the Wave DNA fragment analysis system (Transgenomic, Inc., San Jose, CA)
with a DNASep column that has a stationary phase consisting of 2-um nonporous alkylated (C;s)
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poly (styrene-divinylbenzene) particles, a UV detector set at 260 nm, and an autosampler with
the capacity to handle 192 samples (Transgenomic, Inc., San Jose, CA). The two eluents used
for analysis on the HPLC system are A: 0.1 M triethylammoniumacetate (TEAA) and B: 0.1 M
TEAA/25% acetonitrile.

PCR products from above (10 ul per sample) are eluted at a flow rate of 0.9 ml/min with a linear
acetonitrile gradient. The elution gradient and melting temperature predictions were determined
by WAVEMAKER software (Transgenomic). The separation gradient (% B per min) for
analysis is adjusted to elute the amplicon between 1.0 and 2.5 min and is analyzed at multiple
column temperatures to ensure heteroduplex detection. Optimal run temperatures are empirically
determined on the basis of each fragment's characteristic melting profile. Data analysis is based
on comparison with a normal control included in the analysis of each region. Heterozygote
profiles are detected as distinct from homozygous wild-type elution profile.

Finally, amplicons that showed heteroduplexes, as compared with controls, will be sequenced to
identify the base change. Prior to sequencing, enzymatic treatment is accomplished by mixing
the PCR product (10 pl) with ExoSAP-IT (4 pl) incubating at 37 °C for 15 min followed by 80
°C for 15 min to inactivate the exonuclease and alkaline phosphatase enzymes prior to
sequencing. Twenty ng of pure PCR product is sequenced in both directions using the identical
primers used for the initial PCR with the BigDye™ Terminator 3.1 Kit (Applied Biosystems)
according to the manufacturer’s instructions. After the sequencing reaction, the products are
purified using ethanol precipitation. Samples will be analyzed on an ABI PRISM® 3100 Genetic
Analyzer (Applied Biosystems). Nucleotide changes will be identified by aligning sequence
generated for comparison with corresponding Genbank sequence using SEQUENCHER 4.1.4
analysis software (Gene Codes, Ann Arbor, MI).

ii. SNP Database Searching. The candidate genes will be searched in two databases for genetic
variation: 1) dbSNP (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=Snp), and 2) Celera
(http://www.celera.com).

iii. SNP Genotyping. In allelic discrimination assays, the PCR assay includes a specific,
fluorescent, dye-labeled probe for each allele. The probes contain different fluorescent reporter
dyes (VIC and FAM) to differentiate the amplification of each allele. During PCR, each probe
anneals specifically to complimentary sequences between the forward and reverse primer sites.
AmpliTaq gold DNA polymerase cleaves probes that hybridize to the allele. Cleavage separates
the reporter dye from the quencher dye, which results in increased fluorescence by the reporter
dye. The signal generated by PCR amplification indicates the alleles that are present in the
sample.

1.5.6.3 Penn Medical Lab (PML) Sample Storage and Quality Control The following
describes receipt, storage, and quality control of samples received by PML.

An SOP for DNA and sample storage has been approved by the SHS Indian Communities. It is
contained in the Volume 4 of this manual.
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The SHS field centers notify PML at least one day in advance of shipments via the laboratory’s
customer service e-mail account PennMedLab@medstar.net. Upon receipt of the specimens, the
Specimen Processors at PML open the package and count the number of specimens. The SHS
specimens are logged into the logbook and, based on the turn-around-time, the processing and
assaying schedule is set. Samples for storage are treated upon arrival as "tests" (i.e., they are
assigned lab sequence numbers and the "result" of the test is the site of storage by freezer, shelf,
and box number). The computerized storage of this information allows timely inventory of
stored material and quick retrieval when needed.

1. Storage Conditions

SHS samples are stored in gasketed Corning CryovialsTM at —80°C in Revco Freezers at
MedStar Research Institute. The freezers are continually monitored for variations in
temperature, and they also are connected to a robotic alarm system that telephones laboratory
supervisors and technical personnel if a temperature deviation is sensed. Emergency backup
power is supplied by a diesel generator tested according to JCAHO regulations.

2. Automated Inventory System

PML has recently re-inventoried all SHS samples in preparation for converting the existing
inventory to a comprehensive database inventory system. The system upgrade, currently
underway, enables researchers to learn about the specimens available for future research needs.

Each specimen logged into the database is assigned a unique, bar-coded, inventory number with
the following information recorded: participant ID, laboratory accession number, other
identifying numbers, if applicable, type of specimen, volume, description of storage tube,
condition of specimen, storage box number, grid location within the storage box, column and
row assignment within a particular freezer, and physical location of the freezer. The new sample
storage inventory maintained by PML can query the database by patient ID, laboratory accession
number, volume, and type of specimen. Such versatility makes the retrieval of specimens easier
and more accessible to researchers. Additionally, freeze/thaw cycles and disposition of
specimens are electronically tracked when specimens are removed from the freezer for assaying.

From this storage repository and inventory, we can easily access specific samples for analyses
when needed. Although some case control studies have been done, ample amounts of samples
remain, even for the key CVD endpoints.

3. Off-Site Storage of Subset of Specimens

In accordance with the NIH recommended sample storage policies, PML, under the direction of
the Sample Storage Committee, during the first year of Phase V, will send a subset of the storage
samples to an off-site storage location. The location of the facility will be outside of the
Washington, DC, metro area, but close enough for access to the specimens if necessary. Storing
a portion of the study specimens off site in a geographically diverse location provides an
additional layer of security and helps ensure the preservation of the samples in the event of a
natural disaster, terrorist attack, or other catastrophic event occurring in the vicinity.

4. Sample Retrieval, Processing, and Accounting
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Upon receiving written authorization from the Sample Storage Committee to release specimens,
PML generates a pull list from the inventory database. The Clinical Research Supervisor creates
the pull list by querying the database on one or more database fields. A basic pull list will
contain, but is not limited to, the following information: participant ID, lab sequence number,
specimen type, volume, box number, freezer number, and freezer location.

The Clinical Research Supervisor compares the pull list to the authorization form, and depending
upon the purpose for the samples, an epidemiologist or the Coordinating Center may be asked to
review and verify the IDs on the list prior to PML staff retrieving the samples. The samples, as
they are pulled from inventory by the Research Coordinators and/or Specimen Processors, are
checked out of their designated permanent freezer location and their temporary location is logged
via the “Sample Disposition” function so that there is an audit trail created for each specimen.
Upon completion of the aliquot, the specimens are checked back into their designated permanent
location in the inventory. During the check-in process, the database is updated with the new
volume and a revised freeze/thaw count. Additionally, a batch database function enables the lab
staff to quickly import a brief description of why the specimens were removed from inventory.

Every 6 months, the Coordinating Center and PML will reconcile datasets to ensure all
laboratory results have been resulted and no discrepancies exist. Additionally, the two entities
will reconcile storage rosters. The Coordinating Center will provide PML with a list of all
SHSV participants who should have storage samples in the inventory. PML will compare the
Coordinating Centers list to the inventory roster. All discrepancies will be researched, and
unresolved issues will be properly documented and reported to the SHS Steering Committee.

Samples are released to investigators studying CVD, pulmonary disease, or their risk factors only
by written authority of the SHS Steering committee according to guidelines approved by tribal
councils and IRBs of participating institutions. Regulations concerning confidentiality, such as
HIPAA, are strictly followed. In addition, because the samples in this study are ultimately the
property of the participating Indian Communities, unused material is returned to PML so that
community oversight can be maintained. PML maintains a computerized database of stored
samples. The policies governing release of specimens are contained in Volume 1 of this manual.

5. Quality Control

i. Procedures

Penn Medical Laboratory and the SHS participate in extensive internal and external control
programs to ensure stable, accurate, and precise measurements. Quantitative measurements are
performed according to strict written guidelines conforming to those of the College of American
Pathologists (CAP). Good Laboratory Practice rules are used throughout the laboratory.
Instrumentation is maintained according to manufacturer's standards, and performance is
monitored according to CAP guidelines. Reagents are purchased from stable sources and purity
is monitored according to CAP regulations. Assays are checked for linearity, sensitivity,
parallelism, effects of freeze/thaw, recovery, and within-batch and between-batch coefficients of
variation. All sample storage, short-term or long-term, is at -80°C to minimize degradation.
Controls at several levels are run with every batch and plotted on Levy-Jennings plots.
Whenever possible, lyophilized and frozen controls are used for long-term drift assessment.
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PML technicians receive ongoing continuing education and rigorous periodic performance
evaluations. Standard Westgard rules are applied to quantitative assays using at least two, and
no more than three, quality control samples per run. Standard rules used for assay acceptance
include Quality 255 10, 13,. Quality control rules are programmed into on-line software (BioRad
DADE), and technicians are required to visually review Levy-Jennings plots to look for drift.
All assay results are reviewed by a technical supervisor before final release into the data system.

Quality control pools are purchased from Bio-Rad. PML participates in all available CAP
proficiency tests. In addition, PML takes part in CDC-NHLBI Lipid Standardization, CAP, and
Northwest Lipid Research Laboratories (NWLRC) Standardization (ReLABS) programs to
ensure external comparability and precision. When no formal proficiency tests are available,
PML cross-exchanges samples with other reference labs not less than once each quarter. These
laboratories include NWLRC (S. Marcovina) and the University of Vermont (R. Tracy).
Additional internal controls include monthly linearity checks and 20-sample precision runs on all
quantitative analytes. PML uses an internal blinded duplicate system, in which samples are
introduced into the receiving area at least bi-monthly, and results are reviewed by the laboratory
director. The entire laboratory staff participates in monthly quality control meetings, in which
each analyte is reviewed and actions taken to address problems are critiqued. Laboratory errors
and deviations from standard operating procedures are documented in quality assurance incident
reports that undergo multiple levels of supervisory review. These reports are used to implement
training or revise procedures to continually minimize variance and maximize adherence to
standard procedures.

Data are downloaded electronically from the autoanalyzer and randomly audited for accuracy.
Our data system has multiple levels of electronic redundancy, culminating in an off-site daily
copy. Access to the LIS (Laboratory Information System) is double-password-secured, and SHS
samples are only identifiable by their lab sequence number and numeric study ID. A clear trail
of sample processing and handling is available to allow tracing of the pathway of any given
sample through the laboratory. A random sample of 5% of all SHS data points is audited
monthly. This audit examines sample processing, analytical procedures, and data consistency
from bench-top to data output. The results of the audit are reviewed at the monthly lab meeting.
All off-line data are entered into the laboratory information system by the bench technologist,
who double-checks the entries before sending them to the Technical Supervisor. An additional
10% random quality check is performed by the Technical Supervisor before the results are
verified and released. The data system is fully documented and maintained according to CAP
regulations.

Emergency power sources maintain the system in case of blackout, and the network is backed-up
every 24 hours. Weekly images of the database are kept off-site in fireproof safes. PML has
been accepted by CAP as a specialty laboratory and was inspected in January 2006.

ii. Field Training

PML published a detailed lab manual for the field centers (see Volume 4 of this manual).
Central training (group and individual) for the laboratory staffs and phlebotomists of the 3
centers was conducted at the training session in Oklahoma City (March 14-16, 2006) prior to the
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start of exams. The training sessions emphasized uniform and optimal sample handling, as well
as shipping procedures designed to ensure accountability and safe transfer of samples. Site
technicians were trained or re-trained in the safe handling of biologic specimens, and
considerable emphasis was placed on maintaining communication between the sites and the lab.
To maximize uniform and optimal collection of samples across sites, the lab produced color,
plastic laminated flip-charts. The flip-charts were designed to be used at the phlebotomy stations
as quick reminders of SHS sample processing procedures. These were well received, and this
methodology has been widely used by our colleagues in other studies.

The lab receives monthly reports of the variance from the Coordinating Center summarizing the
data by site for the blinded duplicates for each analyte. These are reviewed by the lab director.
If the data suggested a sample mix-up, the coordinator at that site is contacted and the local
procedures are reviewed and corrected as necessary. The lab provides visits by the PML
Laboratory supervisor, if necessary, to train new personnel.

1.5.7 Measurement of Physical Activity — Pedometry
Pedometer — Activity Monitor

The physical activity questionnaire, in general, is the most common measure of physical
activity levels in research studies. However, an activity questionnaire alone may not be the best
way to quantify lower intensity, variable frequency, lifestyle activities such as walking (Kriska,
1990; Sallis, 1985). Step monitors are now successfully being used to estimate levels of
movement expressed as "daily steps taken throughout the day" and to document activity changes
in intervention efforts (Yamanouchi, 1995). However, pedometers also have their own set of
limitations, such as the inability of capturing cycling, swimming and upper body movement.

The Accusplit pedometer will be given to each participant at the time of the clinic visit to wear at
home for seven consecutive days. The Accusplit pedometer is a pocket-sized pedometer that
displays the number of steps taken. Verbal and written instructions for the monitors will be
presented to the participant with a record sheet that needs to be completed on the seven days that
the monitor is worn (see form in Appendix C of this volume). The participants will keep the
pedometers and will be encouraged to use them to monitor and increase their physical activity
levels in their normal daily lives.

Central training on pedometry for the personnel of the 3 field centers was provided by

Ms. Kristi Storti and Dr. Andrea Kriska during the training session in Oklahoma City (March 14-
16, 2006) prior to the start of exams.
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16 PHYSICAL EXAMINATION

During the examination, participants wear a gown, or loose fitting clothes that do not
impair accurate body measurements and the examination. It is helpful to have them wear shorts
or large scrub pants (to enable the pant legs to be rolled up) for the ECG and popliteal artery
examinations. Shoes and socks are removed for the supine examination and weight and height
measurements. The form to be used is given in Appendix C.

1.6.1 Anthropometry

Anthropometry is performed before the clinic snack with the participant's bladder empty.
The subject may wear a scrub suit or light clothing into the station. Measurements may be taken
over the scrub suit or light clothing only. Make sure that the pockets are empty and the belt is
removed. Height and weight measurements are not to be taken with the participant wearing
shoes.

Measurements, if possible, are taken by a team of two persons (one acting as observer,
the other as recorder). If two are available, the first observer takes the measurements, calling out
the value of the measurement.

The first observer keeps the measuring instrument in place until the recorder repeats the
number. The recorder also checks the examinee's position during the procedure. If a single
observer performs the measurements, each should be recorded immediately after they are taken.
Values taken are rounded to the nearest unit indicated for each measure. Fractions less than 0.5
will be omitted and fractions greater than or equal to 0.5 will be rounded up to the next higher
unit.

1. Height and Weight
a) Standing Body Height

The participant stands erect on the floor or the horizontal platform with his/her
back against the vertical mounted ruler, heels together and against the vertical ruler,
looking straight ahead with his/her head in the Frankfort horizontal plane (the horizontal
plane which includes the lower margin of the bony orbit and the bony socket containing
the eye the most forward point in the supratragal notch just above the anterior
cartilaginous projections of the external ear) (Figure 1). The right angle is brought down
snugly but not tightly on the top of the head. A footstool is used if the examiner is
shorter than the participant so that the examiner's view is level with the point of
measurement on the head of the participant. The participant's height is recorded to the
nearest centimeter using the rounding method described above. The participant is
instructed to stand as straight as possible but with feet flat on the floor. (A check is made
to be sure the floor is level, the wall is at a 90 degree angle to the floor, the wall is
straight and the metal ruler is mounted perpendicular to the floor). A chart converting
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centimeters to inches is on the wall or available for use in informing the participant of
his/her height in inches.

b) Body Weight

Before a participant is weighed, the scale is balanced so that the indicator is at
zero when no weight is on the scale. The scale must be level and on a firm surface (not a
carpet). The participant is instructed to stand in the middle of the platform of the balance
scale (Tanita BWB-8005 Adult Digital Scale) with head erect and eyes looking straight
ahead. Record the results to the nearest kilogram using the rounding method described
above. To maintain accuracy, the scale is zeroed daily and must be calibrated with a
known weight (50-1b) every month or whenever the scale is moved. To calibrate the
scale, check that the 50-1b weight weighs 50 Ibs. after zeroing the scale. Furthermore, the
operator should make sure that an adult must weigh 50 1bs. more when standing on the
scale holding the weight.

2. Supine Waist (Abdominal) Girth

An anthropometric tape is applied at the level of the umbilicus (navel) with the patient
supine (Figure 2), and the participant is instructed to "breathe quietly". The measurement is
made and recorded to the nearest centimeter using the rounding method described above.

3. Erect Hip Girth

Instruct the participant to stand erect yet relaxed with weight distributed equally over
both feet. The hip girth is measured at the level of maximal protrusion of the gluteal muscles
(hips) (Figure 3). Keep the anthropometric tape horizontal at this level and record the
measurement to the nearest centimeter using the above rounding method. Only one
measurement is made. The greatest source of error for this measurement is due to not having the
tape horizontal. Technician(s) should check the position of the tape to assure its correct position
from both the front and back.

4. Upper Arm Circumference

The participant sits on a table or stool so that the right arm hangs freely with the right
hand resting on the right knee. The observer applies the tape measure horizontally at the
midpoint between the acromion and olecranon (Figure 3). Record the measurement to the
nearest centimeter using the rounding method described above. This measurement is used to
select the proper size blood pressure cuff.

A Novel Products Figure Finder tape measure is used to measure both abdominal and hip
girth and the upper arm circumference.
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Figure 1 (a). General Description: The scapulae, or shoulder blades, are large, triangular, flat
bones situated in the dorsal part of the thorax between the levels of the second and seventh ribs. A
sharp ridge, the spine, runs diagonally across the posterior surface of the flattened, triangular
body. The end of the spine projects as a flattened, expanded process called the acromion. This
process articulates with the clavicle.
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Figure 1 (b). the Frankfort Plane: The horizontal plane which includes the lower margin of
the bony orbit, the bony socket containing the eye and the most forward point in the supratragal
notch, the notch just above the small prominence of skin covered cartilage projecting over the
meatus of the external ear.
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Figure 2. Location of Waist Girth Measurement
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Figure 3. Location of Upper Arm, Hip, and Calf Circumference
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1.6.2 Training and Certification for Anthropometry

Each technician must undergo training and certification by staff experienced in
anthropometry. The training program for taking body size measurements consists of the
following components.

1. Training is conducted centrally by a staff experienced in anthropometry.

2. Each field center trains one or two individuals before the start of the examinations. One
individual from each center is designated the center's anthropometry supervisor.

3. If additional personnel are needed by a center to perform anthropometry, training is
provided by the center's anthropometry supervisor.

4. Training includes:
a. Introduction - rationale for body size measurements, overview of technique,
expected limits of reproducibility, and pitfalls related to anthropometry.
b. Demonstration of technique — the trainer demonstrates the proper technique of

each measurement on a volunteer subject. This includes a description of proper
and improper techniques, as well as recording of data.

c. Practice - technicians perform measurements on each other or on a volunteer
under the observation of an experienced anthropometrist. Differences in
technique and clarification of problems are discussed.

d. Testing - several subjects are assessed independently and blindly by each
technician. Each technician's measurements are compared with the trainer's
measurements and the results discussed with the technician.

e. Certification - technicians must measure one or more test subjects and be within
the standards of error:

1) The waist and hip measurements must agree within 2 cm on each subject,
and the arm and height measurements must agree within 1 cm.

2) The weight must agree within 1 kg.

If these are met, the staff member receives certification for field work. Trainees
who have problems are identified, and they are allowed to practice and try again to be
certified.

1.6.3 Sitting Blood Pressure

1. Introduction
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In the Strong Heart Study, sitting blood pressure is measured in a resting state, using 3
measurements with a Baum mercury sphygmomanometer. Within any one individual, variation
in blood pressure is substantial, even within a few minutes and particularly under conditions
perceived as stressful. Use of three replicate readings tends to reduce this short-term variation.

2. Standardized Clinic Procedure

Correct measurement of blood pressure is of the utmost importance to the success of this
study. It is essential that the procedure described below for measuring blood pressure be
followed exactly. Precision is essential for valid comparisons of blood pressure between groups
of people and in individuals on different occasions.

3. Description of the Equipment
a) Stethoscope

A standard stethoscope with a bell is used. Korotkoff sounds are best heard with the bell
because of their low pitch. Stethoscope tubing should be about 10-12 inches from the
bell piece to "Y" branching. This length provides optimal acoustical properties and
allows the observer to read the sphygmomanometer at eye level and in a comfortable
position. Earpieces should fit comfortably and snugly in the ears. Four points should be
observed in using the stethoscope.

1) The earpiece should be directed downwards and forwards into the external
ear canal.
1) The earpieces should be tight enough to exclude outside sound but not so

tight that they cause discomfort.

1) The valve between the bell and the diaphragm should be turned in the
correct direction.

v) The bell of the stethoscope should be placed lightly on the skin overlying
the brachial artery - immediately below the cuff and medial to the cubital
fossa above the medial epicondyle of the radius and posterior to the biceps
muscle. Light pressure accentuates the low-pitched sound and avoids
compression murmurs. When pressing too heavily with the bell on the
artery a murmur can be heard, which may prolong the apparent duration of
phase 4 and give inaccurate readings.

b) Sphygmomanometers

Standardized Baum mercury instruments are used for all clinic visits. The mercury
manometer consists of a screw cap, a face with numbers, a lined glass column, a reservoir
containing mercury, rubber tubing, and a metal case. The rubber tubing from the
mercury manometer connects to the rubber tubing from the inflatable rubber bladder of
the cuff. As the inflatable rubber bladder is filled with air, the air pressure in the bladder
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travels through the connecting rubber tubing. The pressure pushes the mercury out of the
reservoir and into the lined glass column. The number for each line is read when the
rounded top of the mercury, the meniscus, is level with it. If the meniscus is exactly
between the lines, the reading is made from the line immediately above, i.e., rounded up
to the nearest even number.

C) Cuffs and Bulbs

Proper size of the cuff is essential for accurate blood pressure measurement. Study

Centers have four standardized Baum cuffs available — pediatric, adult, large adult, and
thigh cuft.

The range markings on commercial cuffs overlap from size to size and do not
offer a precise guideline. In the Strong Heart Study, arm size is measured, and the cuff
size is selected as follows:

Table 2 Determination of cuff size based on arm
circumference (Mid humeral)

Cuff Size Arm Circumference
Pediatric <24 cm
Adult 24to 32 cm
Large Adult 33to 41 cm
Thigh >41 cm
4. Blood Pressure Measurement Instructions

Some of the many extraneous factors influencing blood pressure are controlled by
standardizing the measurement technique and the environment in which the measurement is
made. Uncontrolled factors, such as time of day, arm circumference, recent use of caffeine, and
identity of the observer are recorded, so that they can be taken into account during analysis.

The SHS participants are asked to avoid caffeine (tea, coffee, chocolate, and soft drinks),
eating, heavy physical activity, smoking and alcohol intake for twelve hours and to refrain from
smoking for at least one-half hour prior to the clinic visit. Current drug intake, including
medications affecting blood pressure and non-prescription drugs, is recorded on the day of the
examination. A detailed history of smoking and alcohol intake are also recorded.

5. Staff Preparation for Measuring Blood Pressure
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In relating to the Strong Heart participants, remember that participation in the study is
voluntary. Participants are given a full explanation and instructions about the preparation for the
blood pressure examination and an opportunity for questions. The setting in which blood
pressure measurements are made is standardized.

6. Measurement Procedures

The sitting arm blood pressure is measured three times at each clinic visit. It takes
approximately 10 minutes to make three blood pressure measurements including the initial five-
minute rest. The blood pressure measurements are made early in the clinic visit sequence
immediately following the reception and informed consent, and more than 15 minutes after
phlebotomy. Once the participant is given instructions and explanations and the equipment has
been checked, blood pressure measurement begins. The following steps must be followed

precisely.

a)

b)

d)

If the participant indicates that there is a medical or postsurgical reason for not
having the blood pressure measured on the right arm (or if the right arm is
missing), reverse chairs and proceed with the left arm. Indicate on the data
collection form that the left arm is used. If in doubt, or if the participant prefers
not to have a blood pressure taken on either arm, consult with the supervisor.

Seat the participant with the right arm on the table. The bend at the elbow (ante-
cubital fossa) should be at heart level. Legs should be uncrossed and head
support comfortable. The participant should be able to relax the neck and
shoulder muscles as much as possible.

Palpate the brachial artery (just medial to and above the ante-cubital fossa), and
mark this location for stethoscope placement. Choose the correct cuff size and
wrap the cuff on the arm with the center of the bladder over the artery. If the
participant seems particularly apprehensive, delay wrapping the cuff until after
the five-minute wait.

Record the time. Allow a five-minute wait before taking the blood pressure.
Conversation should be limited. However, a brief explanation of the procedure
can be repeated at this time if necessary.

Connect the cuff to a standard manometer and establish the pulse obliteration
pressure by slowly inflating while palpating the radial artery until pulse is no
longer felt. Deflate and record the pulse obliteration pressure. Have the
participant raise measurement arm for 5 seconds and the wait another 25 seconds
with the participant’s arm on the table.
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7.

2

Measurement 1: Connect the cuff to the manometer. Inflate rapidly to the pulse
obliteration level + 30 mm. Holding the pressure constant with the bulb, wait 5
seconds. Place the bell of the stethoscope on the brachial artery and slowly
deflate th