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CHAPTER ONE

GENERAL DESCRIPTION AND STUDY MANAGEMENT

1.1 BACKGROUND
1.1.1 General

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 CVD in American Indians is inadequate and strongly recommended epidemiologic studies
of this problem (1). The Strong Heart Study is designed to respond to this recommendation.

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

Although age-adjusted mortality rates for cardiovascular disease are lower in American Indians than
inthe U.S. population as a whole, cardiovascular disease has become the leading cause of death in American
Indians. Cardiovascular morbidity and mortality rates may be increasing in some tribes, and the rates appear
to differ greatly among various tribes. Cerebrovascular disease is the fourth leading cause of death for
American Indians. Age-adjusted mortality rates for cerebrovascular disease were similar to U.S. rates for
Oklahoma and Pima Indians and higher for Aberdeen Area Indians in 1981-83.

Several problems have made it difficult to determine the prevalence and severity of cardiovascular
disease among American Indians. Small community size, relatively young age, cultural and anthropologic
diversity, and the geographic dispersion of the American Indian population have made it difficult to include
large numbers of Indians in research examinations and surveys of vital statistics. The relatively low rates
of cardiovascular disease in American Indians as a group obscure both regional differences in heart disease
and the high mortality rates from heart disease in younger Indians (those aged 25-44 years). The high rates
of CVD in younger Indians suggest that the overall CVD rates will increase as the population ages and that
CVD may be a more serious health problem among Indians in the future. Definitions of the term "Indian"
are variable in published reports, and the denominators from which disease rates were calculated often were
based on uncertain estimates of the population at risk. Definitions of disease and methods of its
ascertainment have also varied among studies. In addition, health care services available to Indians differ
considerably in different geographic areas and possibly contribute to differences in reported rates of
cardiovascular disease morbidity and mortality.

The Strong Heart Study was initiated in response to a recommendation by the Subcommittee on

Cardiovascular and Cerebrovascular Disease of the Secretary of Health and Human Services Task Force on
Black and Minority Health that concluded that information on CVD in American Indians was inadequate.
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B. Description of Strong Heart Study Phases I and II

The Strong Heart Study (SHS) is a study of cardiovascular disease among American Indian men and
women supported by the National Heart Lung and Blood Institute from October 1, 1988 to July 31, 1996 and
s the largest study of American Indians ever undertaken. The SHS, which uses standardized methodology,
is designed to estimate cardiovascular disease mortality and morbidity and the prevalence of known and
suspected cardiovascular disease risk factors in American Indians and to assess the significance of these risk
factors in a longitudinal analysis. The study population consists of 13 tribes in three geographical areas: an
area near Phoenix, Arizona, the Southwestern area of Oklahoma, and western and central North and South
Dakota.

The SHS has included two components. The first is a survey to determine cardiovascular disease
mortality rates from 1984 to 1994 among tribal members aged 35 - 74 years of age residing in the 3 study
areas (the community mortality study). The second is the clinical examination of resident tribal members
(the cohort). During the Phase I examination, conducted between 1989 and 1991, 4549 tribal members, ages
45-74 years of age (62% of the total population ages 45-74 yrs.), were seen. The second examination (Phase
II), between 1993 and 1995, re-examined 89% of all surviving members of the original cohort. In the Phase
I examination, medical history, family history of related illnesses, diet, alcohol and tobacco consumption,
physical activity, degree of acculturation, and socioeconomic status were assessed in personal interviews.
The physical examination included measurements of body fat, body circumferences, and blood pressure, an
examination of the heart and lungs, an evaluation of peripheral vascular disease, and a 12-lead resting
electrocardiogram. Laboratory measurements in Phase I included fasting and post-load glucose and fasting
insulin, fasting lipids, apoproteins B and Al, apo E phenotype, fibrinogen, Lp(a), LDL size, Gm allotype,
and glycated hemoglobin. Measures were also made of urinary creatinine and urinary albumin, and DNA
from lymphocytes was isolated and stored. During the Phase II examination, medical history was updated
and a 24-hour dietary recall was performed on all individuals. Alcohol and tobacco consumption were
reassessed. The physical examination included measures of body fat, body circumferences and blood
pressure, an evaluation of peripheral vascular disease, and a 12-lead resting electrocardiogram. Measures
of pulmonary function and an echocardiogram were added. Laboratory measurements included fasting and
post-load glucose, and fasting insulin, fasting lipids, fibrinogen, PAI1, glycated hemoglobin, and urinary
albumin and creatinine; red blood cell allotypes were also assessed. DNA from lymphocytes was again
stored at -70°C.

The SHS has shown that the three groups of American Indians included in the study are not
homogenous with respect to cardiovascular disease and its risk factors. Initial data analysis indicate that the
prevalence of ECG diagnosed myocardial infarction varies: among non-diabetic participants, southwestern
Oklahoma Indians have the highest (5.8%), followed by Sioux Indians in North and South Dakota (4.5%),
and the Pima Indians in Arizona have the lowest (2.9%). For diabetic patients, Sioux Indians have highest
rate (10.4%), Oklahoma Indians are slightly lower (9.2%), and the Pima Indians have the lowest rate (6.3%).

Preliminary analyses of our data indicate that the prevalence of cardiovascular disease (CVD) risk
factors also differs from center to center. Diabetes is high in all groups, but highest among the Pimas in
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Arizona (over 65% prevalence). Mean levels of cholesterol in Sioux and Oklahoma Indians are comparable
to those for the U.S. (all races) but considerably lower among the Pimas. The prevalence of smoking is high
in the Sioux (approximately 50%), low in the Pimas and intermediate in Oklahoma Indians. Hypertension
is less prevalent than in the U.S. in all groups, but the prevalence is higher among the Pima and Oklahoma
Indians than among the Sioux. A high prevalence of sedentary lifestyle exists in all three groups. Prevalence
of obesity is high in all three groups and highest in the Pimas. Genetic admixture was determined by
interview: over 90% of Pimas are full blood Indian, less than half of the Sioux are full blood, and seventy-
three percent of Oklahoma Indians are full blood.

G Rationale for Phase III of the Strong Heart Study

The Strong Heart Study is the largest multi-center study of CVD in American Indians and is one of
the best resources for standardized data on many other diseases related to CVD in this population. Analyses
of the community mortality data from 1984-1988 indicated differences between centers in rates of CVD and
in several other causes of death compared to non-Indians in the three geographic areas.

The continued surveillance of the cohort becomes more valuable as they age. By the time of the
Phase III examination, participants will range in age from 53 - 82 years. Data on prevalent CHD showed
differences in rates between centers, and the availability of baseline data from the Phase I and II
examinations will allow the evaluation of the effects of a large number of risk factors on the incidence of
CVD and the progression of prevalent disease in this population. In addition, it will be possible to evaluate
changes in risk factors as the cohort ages. Since all the SHS communities have high rates of diabetes and
glucose intolerance, continued surveillance will provide a unique resource to evaluate risk factors for and
mechanisms of CVD in diabetic individuals. Since there are now many elderly individuals in this population,
the risk factors for cerebrovascular disease can also be more fully examined. Finally, lifestyles are changing
rapidly in all three areas and, in addition, there have been marked recent improvements in the economic
situation in some of the communities because of the initiation of gaming and monies gained from land
settlements. This provides the opportunity to examine effects of those changes on risk factors and prevalence
of disease.

In Phases I and I, the end-points of interest have been fatal and non-fatal cardiovascular events, and
there have been no direct assessments of atherosclerosis. Ultrasound measurements of the carotid arteries
will provide the opportunity to assess the relationships of arterial intimal thickness and discrete
atherosclerosis to the risk factors previously measured. In addition, the availability of echocardiographic
data from Phase II in these same individuals will provide an extremely interesting comparison of cardiac
structure and function to the degree of atherosclerosis and arterial dysfunction. This comparison should
provide insight into the mechanisms of diabetes-associated CVD. It will be especially important to further
investigate the factors that may explain the lower prevalence of coronary heart disease among Arizona
participants who in fact have the highest prevalence of diabetes (>65%). Compared to OK and SD/ND, AZ
has both lower CHD prevalence and CVD mortality. Of interest is that the reduction in prevalent CHD in
AZ compared to the other centers is greater than the reduction in confirmed CVD mortality. The data on
cardiac function and carotid atherosclerosis will help to investigate whether AZ participants actually have
less atherosclerosis, whether it is manifest in different parts of the vascular tree, or whether traditional
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measures such as T-wave abnormalities do not reflect the same disease processes in this population.

Since it is well established that many risk factors for CVD and the tendency toward atherosclerosis
and atherosclerotic events are familial, the Strong Heart Study now provides a very valuable resource for
evaluating genetic determinants of CVD. DNA is available from individuals from the cohort from both
Phases I and II. Since family sizes are large (median live births = 5; range 0-18), and since there were
siblings from many families examined in all three centers, we have the opportunity to map genes that
influence cardiovascular risk factors in this population. It would be most valuable, however, to collect data
on risk factors and target organ damage and DNA on large kindreds. This cohort provides a particularly
promising opportunity for such a study, since the average family size is large and the communities are very
stable. Thus, many people remain on the reservation or within the Indian communities all of their lives.
Even if they move, many of their relatives remain who know the location of these individuals. The close ties
that Strong Heart Study investigators have with community members will allow us to communicate the
importance of the information that can be gathered from large families. Thus, the SHS will be able to recruit
and retain large kindreds from which physiologic measurements can be made and blood samples can be taken
for direct genotyping.

Phase III of the Strong Heart Study will perform the following:
1. A continuous mortality and morbidity surveillance of the Phase I examination cohort.

2 A second reexamination of the Phase I cohort with an abbreviated personal interview, measurements
of carotid intimal thickness, discrete atherosclerosis and arterial function using ultrasound and
tonometry, additional laboratory tests, measurement of asthma and carbon monoxide levels in
breath, and a repeat of the basic risk factor assessments done in the Phase |1 and Phase II
examinations.

3. An initial study to examine family participants (first degree relatives and grandchildren) of members
of the Strong Heart Study. Ten families with at least 30 members will be identified at random from
each of the three centers from among Strong Heart Study participants where two or more siblings
were examined in Phase I. The examination on these individuals will include all components of the
Phase IIl examination plus selected components from the Phase I and II examinations, and DNA
samples isolated for genotyping. Heritabilities of selected risk factors will be estimated and risk
factors will be screened for linkage to genetic markers distributed throughout the genome.

Rationales for New Components of Phase III of the Strong Heart Study
1. Ultrasound and Pressure Waveform Analysis-

Recent progress makes available non-invasive methods to evaluate arterial structure and function.
Ultrasound measurement of carotid wall thickness (combined intimal and medial thickness) has been
validated using gross and histopathologic reference standards and has been found to be highly reproducible.
Ultrasonography permits the detection of discrete atheromata within the extracranial carotid arteries. The

presence of carotid atherosclerosis is strongly correlated with coronary atherosclerosis and constituted an
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independent risk factor for the development of subsequent myocardial infarction in the Kuopio Heart Disease
Risk Factor Study. For each 0.1 mm increase in common carotid artery intimal-medial thickness, the risk
of myocardial infarction increased by 11%. Thus the inclusion of this measure will give precise measures
of structure and detect atheromatous plaque and early atherosclerosis. Additional recording of the arterial
pressure waveforms will allow assessment of arterial compliance and permit assessment of the relation of
diabetes and other CVD risk factors, prevalent CVD, and symptomatic atherosclerosis to arterial dysfunction.
The combination of these data with the previously collected echocardiographic data and the ongoing
surveillance of mortality and CVD morbidity will allow a comprehensive assessment of cardiovascular
structure and function in the Strong Heart Study participants and afford an opportunity to evaluate the
relationship between these measures and several CVD risk factors and the presence of diabetes and its
complications.

2 Computerized Electrocardiography -

The digital acquisition of ECGs, which facilitated ECG handling in Phases I and II, will be used in
Phase III to improve characterization of cardiac status in Strong Heart Study participants. Computerized
measurements of digital ECGs that have already been recorded and archived or that will be recorded in Phase
IT1, will be used to assess QRS voltage and duration measures of left ventricular (LV) hypertrophy and
myocardial infarction and to assess ST/T measures of repolarization indicative of LV hypertrophy or
ischemia. In addition, the validity of an approach to computerized performance of Minnesota coding will
be tested to determine whether this standard method of diagnostic classification can be made less expensive
and time-consuming.

3. Family Studies -

Studies over the past 50 years have identified numerous risk factors for CVD, including increased
serum lipid levels, male gender, cigarette smoking, sedentary lifestyle, a diet high in fat and cholesterol,
various diseases such as hypertension, diabetes, and obesity, and a positive family history of CVD. The
Strong Heart Study is the only large scale study of CVD risk factors in American Indians. Until now,
however, analyses of the contribution of genetic factors to CVD risk have not been included in the Strong
Heart Study.

There is ample evidence that the development of CVD is genetically mediated, although the genes
identified so far have been for the most part relatively rare mutations with extreme effects (the APO E
polymorphism is a notable exception). A long-term goal of the Strong Heart Study is to detect and map new
polymorphic genes that influence variation in risk factors for CVD and other related disorders in American
Indians. The proposed pilot family study will take the first steps toward achieving that goal.

We will establish a resource of extended families beginning with sib-ships who already are Strong
Heart Study participants. Using new statistical and molecular genetic methods for human gene mapping,
we will conduct a genome-wide search for genes that influence CVD risk. Among the measures to be
analyzed are risk factors such as plasma concentrations of lipoproteins, and apolipoproteins, insulin and
glucose, measures of obesity, measures associated with hemostasis, and target organ features such as carotid
artery wall thickness and stiffness. Such quantitative variables have the advantage that they provide more
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information for genetic analysis and are less subject to error than are dichotomous traits defined by imposing
a (sometimes arbitrary) threshold on a continuous distribution. Genes that influence these disease risk
factors have the potential to account for a high proportion of the variation in disease risk among individuals
and thus to be of substantial public health importance.

We expect our results to lead to estimates of the magnitude of the genetic effects on CVD risk factors
in American Indians, and to generate testable hypotheses that will form the focus of further genetic studies
of CVD risk in American Indians. The detection and mapping of genes that influence CVD risk as well as
selected measures of preclinical CVD will set the stage for the larger task of isolating these genes by
positional cloning. Future research will determine how they exert their effects on disease susceptibility in
American Indians, and how gene action is influenced by environmental factors. This research will enable
identification of individuals who, on the basis of their genotypes, will most benefit from specific therapies
or lifestyle changes.

4. Pulmonary Function -

The daily lability of peak expiratory flow (PEF) is an index of airway hyper-reactivity, the hallmark
of asthma. The prevalence and mortality rates of asthma have increased during the last 20 years in developed
countries. The actual prevalence of asthma is unknown in the American Indian population. The prevalence
of self-reported asthma from the SHS Phase II medical questionnaire was 6% (preliminary data from 3029
exams). The prevalence of asthma symptoms (attacks of wheezing with dyspnea or wheezing during colds)
was 17%. The procedures employed during the Phase I exam may have under diagnosed asthma, since
spirometry is often normal in persons who have asthma but who are without symptoms at the time of testing.
An objective measurement of asthma in a sub-sample of SHS participants would be very helpful in
estimating the true asthma prevalence. Airway hyper-reactivity, or excessive airway lability are cardinal
features of asthma. The "gold standard" test for airway reactivity is the histamine or methacholine inhalation
challenge test. Although this test has been adapted for use in large population surveys, it requires 30-45
minutes and the presence of a physician in the same building. An acceptable alternative is ambulatory
monitoring of lung function, where the participant blows into a hand-held spirometer several times each day
for two weeks. If the participant has asthma, their early morning PEF (or FEV1) is at least 20% lower when
compared with the values from later in the day. New hand-held, battery powered electronic spirometers can
store the results, eliminating the need for a written diary. This will provide a feasible way to further explore
the prevalence and impact of asthma in the SHS populations.

Cigarette smoking is a very powerful risk factor for CVD. Mis-classification of smoking status can,
therefore, reduce the power of many analyses of associations of risk factors with CVD outcomes. It is well
known that a percentage of participants in medical research studies misrepresent their smoking status.
Moreover, many SHS participants report sporadic smoking or are exposed to smokers at home or at the
workplace; thus an objective measure would help to classify their degree of smoking. There are several
biochemical methods available to verify smoking status, including blood, urine or salivary samples analyzed
for thiocyanate or cotinine levels, and breath carbon monoxide (CO) levels. The primary advantages of
breath CO include non-invasiveness, speed (30 seconds) and a very low cost per sample. In addition, it can
also detect exposure to CO in environmental tobacco smoke. Such devices have been beneficial in
motivating smokers to stop smoking and to promote a smoke-free environment. Limitations include the
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relatively short 4-hour half-life of carbon monoxide in the blood and breath, and the occasional high reading
in non-smokers exposed to faulty gas heaters in enclosed homes during cold months. However, follow-up
of such high levels of CO will be beneficial in detecting the presence of faulty heaters so that corrective
action can be taken to prevent lethal CO exposure. The instruments to measure CO in exhaled air cost less
than $1,000. The multi- center Lung Health Study of smoking cessation successfully used the hand-held,
battery-powered Vitalograph "BreathCO" to validate smoking status. A similar protocol will be employed
to measure expired CO levels in SHS participants in Phase III.

5. Laboratory Tests -

The Strong Heart Study investigators, in their planning, have been careful not to repeat laboratory
measurements unless they were of interest and it would be reasonable or feasible to assess changes in them
over time. Thus, in Examination II, the glucose tolerance test, insulin, fasting lipids, albuminuria, and
fibrinogen were repeated; however, apoprotein measurements, apo E phenotype, Lp(a), and Gm allotypes
were not. For Examination III the same reasoning was applied. In order to assess progression of glucose
intolerance and abnormalities in hemostasis, fasting and post-load glucose, fasting insulin, urinary
albumin/creatinine, and fibrinogen and PAII will be included. Red blood cell allotypes, Gm allotypes, apo
E phenotypes, Lp(a), apo B and A1 will not be re-measured because they would not be expected to change
or have measurable changes. HbA lc will not be re-measured because of its high correlation with plasma
glucose in our diabetic population. LDL size will be repeated because of the interesting question of how it
changes along with triglycerides, insulin and other components of the insulin resistance syndrome. On the
other hand, a Chemistry Profile (SMAC 12 including electrolytes, BUN, creatinine, total protein, SGPT,
SGOT), which has never been determined on this cohort, will now be included. These basic chemistries will
yield data which are generally not available among Indian populations in a standardized way and will assist
in the interpretation of a number of CVD risk factors.

Studies have documented 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 by the increased shear stress imposed on the arterial intima by more
viscosity blood flowing past it. To assess the relevance of these associations to the arterial hypertrophy,
dysfunction and atherosclerosis to be detected in SHS Phase 111 in a cost-effective way, hematocrits will be
measured as well as total plasma protein (in the chemistry profile). These two variables are the principal
determinants of whole blood viscosity (WBV) and predicted WBV at a shear rate of 208 per sec accurately
compared to direct WBV measurements.

By the time of the Phase I1I examination, based on the death rate observed so far, there should be
more than 800 deaths in the cohort, approximately one-third of which are expected to be from cardiovascular
disease. Therefore, in the interest of economy, certain measurements are planned using a case-cohort design.
Analyses will be done on stored samples from the baseline (Phase I ) examination. These will include
measures of homocystine to allow the assessment of this potential risk factor in the Indian population; an
assessment of lipoparticle AI:AI-All, a recent measurement of HDL distribution, which may provide
additional information on the relationship between HDL function and coronary disease; a measure of
proinsulin which will allow the assessment of pro-insulin’s role in CVD and the development of diabetes.

For the case-cohort studies, the control group will be a large random sample of the Phase I examination
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cohort. Selecting controls in this way will allow them to serve as controls for each of the case groups
studied.
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1.2 RESEARCH OBJECTIVES

The Strong Heart Study-III (SHS, Cardiovascular Disease in American Indians Phase III) is to
continue the mortality and morbidity surveillance on the original cohort, to follow and re-examine the
original cohort of American Indian men and women in three geographic areas, and to initiate a study of the
inheritance of risk factors in families. The study will address the following specific aims:

1. To determine mortality rates for CVD and other causes in the original SHS cohort using a
standardized methodology.
2 To determine rates of CVD and CVD risk factors in these Indian groups by longitudinal surveillance

and a second follow-up examination of the Phase I cohort (ages 53 - 82 years at the Phase III
examination).

3. To compare risk factors and their changes over time in the three geographic areas and relate them
to different rates of CVD among the three areas.

4. To identify and compare risk factors for CVD among diabetic and non-diabetic participants.

3 To obtain quantitative measures of systemic atherosclerosis and arterial dysfunction using ultrasound

studies of the carotid artery and to relate these measures to prevalent CVD and CVD risk factors and
to previous echocardiographic measures of cardiac structure and function.

6. To determine whether echocardiographic measures of cardiac structure and function predict incident
CVD events and death.
7. To compare the risks of differing manifestations of vascular disease (e.g. CHD, PVD, carotid

atherosclerosis, cardiac wall motion abnormalities) among American Indians in the three areas and
to determine the risk factor profile associated with each measure of disease.

8. To identify at random in each of the three geographic areas, 10 families with two or more siblings
who participated in the original Phase I examination and with approximately 30 adult members aged
18 years and older, in each family; on each family member to perform an examination to measure
CVD risk factors; and to conduct preliminary linkage analyses to assess the inheritance of CVD risk
factors.
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1.3 STUDY DESIGN

Time Line:

8/1/96 8/1/97 8/1/98 8/1/99 8/1/2000
[ 5/97 [ [ [ 11/99 ]

[ [ [ [ [ [ ]

> continue to analyze SHS-II data

--------------- > development of protocol, manual, data forms and pre-testing

.......... > training and pilot study

5/97 12/97
> family examination

1/98 8/99
> Phase Il examination

> data analysis

1.3.1. Surveillance

In Phase I1I of the SHS, surveillance will include annual ascertainment of deaths and non-fatal CVD
events in the Phase I cohort.

Forthe cohort mortality surveillance death certificates will be reviewed and independently classified
for all deaths, regardless of the cause. Annual contacts with participants and annual reviews of IHS listings
of relevant ICD-9 codes will be used to identify non-fatal events that have occurred since the date of last
contact with the participant. Included in the morbidity surveillance will be annual ascertainment of the
occurrence of hospitalized non-fatal myocardial infarction and stroke.

Individuals will be designated at each center to be specifically responsible for mortality and
morbidity surveillance activities. Surveillance contacts will be 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.
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1.3.2. Clinical Examination

a. Components of the Phase Il Clinical Examination for SHS Cohort. These are described on page
[1-2 of this manual.

The Phase III clinical examination will include a personal interview and a physical examination.
Only information that is likely to have changed since the last exam will be collected. All of the procedures
will be the same as in Phase I and Phase II. Procedures are described in brief below, with details presented
in the manual Volume II.

Personal Interview

The following questionnaires will be administered:

)
2)
3)
4)
5)

ii.

Demographic information
Health habits

Medical history

Dietary survey

Quality of Life

Physical Examination

The physical examination includes the following procedures that were used previously:

1)

2)

3)
4)
5)

6)

Anthropometric measurements will be made with participants in loose clothing with shoes
and heavy objects removed from pockets:

i) Weight

ii) Height

iii) Waist and hip circumferences
iv) Body fat measurement

V) Arm circumference

Examination of the following:
i) Pedal pulses
ii) Ankle edema

Blood pressure measurements

Twelve-lead resting ECG measurement

Glucose Tolerance Test (GTT)

Fasting blood samples for measurements of total triglyceride (TG) and cholesterol, LDL and

HDL cholesterol, plasma fibrinogen, and PAI-1, and DNA isolation, glucose, creatinine,
insulin, and SMA-12 will be obtained.
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7 Urine will be collected at the beginning of the physical examination for measurement of
albumin and creatinine.

8) Peripheral sensation will be measured in the right foot by mono-filaments.

9) The following procedures will be added:

i) Echocardiography of the carotid artery (see Manual Volume VI, Special Studies for
details).
i) Carbon monoxide in exhaled air will be measured to validate smoking status.
i) Ambulatory pulmonary function (PF) monitoring
b. Components of the Examination for Family Members

The family members will have all the information collected that is described above for the Phase I11
exam of the cohort, except for the ambulatory PF monitoring. Each center will pilot the family member exam
in at least 10 persons and appropriate revisions in the procedure will be made and standardized for use in all
three centers for 300 family members age 18 or over at each center. For pregnant women, the examination
will be conducted no earlier than six weeks after delivery. Lactating women will be included in the study
if six weeks or more postpartum. As much of the information as possible that was collected on the original
participants will be collected on the family members. The interview will include the following:

i Phase I Information: This includes: tribal enrollment, degree of Indian blood, marital status,
education/income, use of native language, smoking and alcohol use, medical conditions,

reproductive history, and current physical activity.

il. Phase II Information includes: history of attending boarding school, respiratory/snoring,
cultural factors, risk factor knowledge, quality of life.
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1.4 STUDY QUESTIONS

The morbidity and mortality surveillance of the original cohort and the new approaches in Phase I1I,
will provide information that can be used to address multiple questions related to furthering our
understanding of the etiologies of CVD and the impact of diabetes on risk. These questions include:

1. How have the absolute rates and proportional mortality ratios for CVD and other causes of mortality
changed over 10 years (1989-1998) in American Indians in the three centers?

2, What changes in CVD risk factor levels have occurred over time in these study populations, and
what are the most important determinants of these changes?

3. What are the relationships between CVD risk factors, clinically manifested CVD, and measures of
atherosclerosis (intimal medial thickness and discrete atheromas) within and among centers?

4, Do these relationships differ in individuals with diabetes?

S What are the explanations for the differences in CHD morbidity and mortality between Indians in
the three geographic areas?

6. What are the relationships between cardiac disease as measured by echocardiography and systemic

atherosclerosis as estimated from carotid ultrasound studies? Do the relationships between these
differ in individuals with diabetes?

7. Do the relationships of CVD risk factors to carotid wall thickness and morphology in American
Indians differ from those in previously reported aged-matched cohorts?

8. Does renal dysfunction as measured by albuminuria predict the risk of CVD? How does it relate to
abnormalities in the carotid wall?

9. What is the impact of the rapid change in economic status induced by gaming activities in some of

the communities on CVD risk factors and quality of life?
10. Can the current family history data collected in Phase I and Phase II of the Strong Heart Study be
used to identify groups of related individuals (family members) in the initial cohort?

11. Can families of large size with multiple siblings be successfully recruited, starting with sibships who
are current Strong Heart cohort members?

12. There are many interesting questions concerning genetic effects on CVD risk factors in American
Indians. The proposed family studies will lay the groundwork for addressing some of these
questions:

a. Are there genes that have large effects in explaining the low plasma cholesterol levels in
American Indians? Can their chromosomal locations be determined?

b. Is blood pressure in American Indians influenced by genes whose effects are individually
detectable and whose chromosomal locations can be determined?

c. Are there detectable genes that influence diabetes susceptibility in American Indians? Can
these genes be mapped to specific chromosomal regions?

d. Are the amount and distribution of body fat in American Indians influenced by genes with
large effects? Can we determine their chromosomal locations?

e. Carotid wall intimal-medial thickness (IMT) has been shown to have high heritability in a

Hispanic population. Is IMT in American Indians influenced by one or a few genes whose
chromosomal locations can be determined?
- Little is known for any population about the genetic mediation ot phenotypes related to
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clotting (for example, fibrinogen and PAI-1). Are there genes that have substantial effects
on these phenotypes in American Indians, and can they be mapped to specific chromosomal
regions?

g Is there evidence for heterogeneity among tribes with respect to the genes that influence
CVD risk factors?

1.5 STUDY MANAGEMENT
1.5.1 Introduction

The Strong Heart Study Phase III is funded by the National Heart, Lung, and Blood Institute, and
directed by the Clinical and Genetic Epidemiology Branch, Epidemiology and Biometry Program, Division
of Epidemiology and Clinical Applications. The Principal and Co-investigators are listed in Appendix 1.
The operations of the study are directed by the Strong Heart Study Phase III Steering Committee, which
includes members from each center and the NHLBI Project Manager (see Appendix 2 for the members of
Steering Committee). An organizational chart of the Strong Heart Study Phase III is given in Appendix 3.
In addition to being a field center, the Oklahoma Center assumes the responsibility of the Coordinating
Center and the Arizona Center acts as the Core Laboratory. The Cornell University Medical Center under
the direction of Dr. Richard Devereux serves as both the ECG Reading Center and the Carotid ultrasound
reading center. Peak flow pulmonary function testing results are analyzed at the Coordinating Center under
the direction of Dr. Paul Enright. Analysis of the family study genetic component is directed by Dr. Jean
MacCluer at the Southwestern Medical Center. SHS-III 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 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 prepares and distributes a quarterly newsletter to facilitate communication
among Study staff. In general, each edition includes: (1) reports from the Program Office, the Coordinating
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Center, the Core Laboratory, the ECG Reading Center, Carotid Ultrasound Reading Center, Pulmonary
Function Testing Center, and the Steering Committee, (2) a description of the facilities and staff of one field
center or central agency, (3) general information on data management and (4) a calendar of 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 will be the major electronic mail facilities to be used by all field
centers, the Coordinating Center, Core Laboratory, ECG and Ultrasound Reading Center, Genetic Study
Center, and the Program Office. This electronic mail network will allow rapid and efficient communication
among centers for messages such as announcements, meeting agendas, abstracts for clearance and
acknowledgments of receipt of data.

3. Field Center Visits:

The Program Office and Staff from the Coordinating Center, ECG and Ultrasound 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.

1.6 DATA MANAGEMENT AND STATISTICAL ANALYSIS
1.6.1 Data Forms and Guidelines for Completing Forms

Uniform data entry forms for all information to be collected will be designed by the Coordinating
Center for use by each Study Center. Each study subject will have 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 who return for the third phase examination, the original ID number assigned
in the Strong Heart Study Phase One 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 will be used.

Center Family ID SHS ID
Arizona AZXxyyyy 360001 - 36zzzz
Oklahoma Okxxyyyy 260001 - 26zzzz
South and North Dakota (1) Dkxxyvy 160001 - 16zzzz
Where xx: family number.

yyy: 001 - 999 for each family member.
zzz: aunique number for each family member who participates in the examination and
interview.
(1) The numbering system for the Dakota center is not sequential for the first four families.
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Standard IHS community codes will be used to identify the community where the participant resides.

A list of community codes for the three centers is given in Appendix 8. Hospitals where the subject died or
was treated for CVD are also coded. Standard IHS facility codes will be used to identify IHS hospitals and
clinics. Codes for other non-IHS hospitals will be assigned by each center. The hospital/clinic codes are
given in Appendix 9 and 10, 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 11. Additional Codes will be 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 will 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 key punch 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.

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

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

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.

When recording dates, use the following rule for missing dates:

If date is unknown/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)

To correct an error, draw a single line through the mistake and write the correct value above.

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.

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.

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.
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1.6.2 Procedures for data entry and verification of completeness -- See SHS-III Operations Manual
Volume VII - Data Entry

1.6.3 Data Transmission -- See SHS-III Operations Manual Volume VII - Data Entry

The lab data, ECG data, and ultrasound data will be electronically transmitted to the Coordinating
Center, and will be converted to SAS data-sets. However, before these data are merged into the permanent
data files, they are checked against the values given by the laboratory on paper to ensure the conversion is
correctly done.

1.6.4 Data Backup:

Several backup procedures are suggested 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 in the optical disk 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 will be stored in a different building.

1.6.5. QUALITY ASSURANCE PROGRAM

1. Data Collection

Every data form will be checked for completeness by the field staff before entering into computer.
Ambiguous or erroneous items will be clarified and corrected. All forms will then be double-entered for the
first two months of the study. The Coordinating Center will check the error rates of data entry. If the error
rate is less than 0.5% between the two entries, only 10% of the data forms are required to double entry for
the following month. The Coordinating Center will continuously monitoring data entry errors for the three
field centers. If the error rate raises above 0.5%, all the data will required double entry for the month until
the error rate drops below 0.5%. The data entry program will provide a second quality control check. Range
and logic checks will be built into the data entry program. The program will refuse to accept such data until
the errors are corrected. Computer printouts of data received will be sent to each field center. Summary
statistics such as mean, median, range, maximum and minimum for continuous variables and frequency
distributions for categorical variables will be calculated monthly for each center, and data not meeting
consistency checks will be flagged. Summary statistics will be generated quarterly to identify any peculiar
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or unreasonable values. Further verifications will be made and errors corrected.

2 Quality Control Site Visits

Biannual quality control site visits will be made to each of the three centers. 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 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.

2 Quality Control -- Equipment

Other quality control measures will include maintenance of the scale, sphygmomanometer, Doppler,
impedance meter, and ECG machine. The scale will be zeroed daily and calibrated with a known weight (50
Ibs) every month or whenever the scale is moved. The monitoring of the impedance meter will include
checking the battery charge daily before the instrument is used, following the manufacturer’s instructions.
The standard sphygmomanometer will be inspected once a month. These inspections will include checking
of the zero level, mercury 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 measurement 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. Duplicate measures of ankle blood
pressure using a Doppler will be made by two observers simultaneously. Duplicate measures of
anthropometry (height, weight, waist/hip ratio, and electrical impedance measurements) will be performed
by a second observer on a 10% random sample of participants. These data will be sent to the Coordinating
Center for monthly analysis. Results of the analysis will be provided to the field centers and the Steering

Committee on a quarterly basis. Differences between duplicate measures exceeding the following values
will be considered unacceptable:

i) Systolic Blood Pressure: 4 mmHg, using Y-shaped stethoscope for two simultaneous
observations. R
ii) Diastolic Blood Pressure: 4 mmHg, using Y-shaped stethoscope for two simultaneous

observations.
iii) Height: 1 cm
iv) Weight: 1 Kg
V) Resistance: 15 units
vi) Waist circumferences: 1 cm
vii) Hip circumferences: 2 cm

(|
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Duplicate data for blood pressure, height, and weight will be compiled by the Coordinating Center
and reported to the clinics and Steering Committee quarterly; in addition, distributions of measurements and
digit preference for each staff member will be compiled and repeated quarterly.

Anthropometric measurements and blood pressure by standard sphygmomanometer and by Doppler
will be observed and evaluated quarterly by the clinic supervisor. This person will also assure that each of
the other operators of the impedance meter is re-certified quarterly by having him/her perform an impedance
measure on the same participant as the supervisor. In addition, a simultaneous Y-tube observation of each
observer by the blood pressure supervisor will be made. All results will be analyzed by the Coordinating
Center on a quarterly basis. Duplicate blood pressures taken by Doppler will be performed quarterly by the
supervisor.

2) Laboratory tests

Duplicate blood and urine specimens will be collected on approximately 10% of the
participants and sent to the Core Laboratory in a blind fashion. Results obtained for each test
will be analyzed monthly 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 errors will be calculated. Poor correlation or unreasonably high
technical error will be reported to the Laboratory and the Steering Committee.

3) Personal interview

Personal interviews will be observed monthly by the study coordinator. Problems
and errors are identified using a checklist and corrected immediately.

4) Dietary interviews

The dietary consultant, Ms. Ellie Zephier, will conduct field observation during the
first three months after the initial training session. Field observation will include evaluation
of 1) Introduction and confidentiality statement, 2) mannerism and eye contact, 3) flow of
the-interview, 4) use of neutral probes, 5) proper use of food models, 6) proper use of the
edit system, and 7) review of dietary logs.

The dietary consultant will also review dietary recalls completed the day of
observation and provide immediate feedback at the time of the field visit. Questions and
concerns will also be discussed during these visits as needed.

Once a month, one interview per dietary interviewer will be taped and reviewed by
the dietary consultant for interview quality. After receiving permission from the participant
and/or proxy, the interview will be recorded and reviewed by the study coordinator. The
dietary consultant will provide written feedback to each interviewer on how to improve
interview techniques.
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5) Quality control for surveillance data

In the mortality and morbidity surveys, records of every non-injury death and 10%
of all morbid events will be sent to a second member of the mortality or morbidity Review
Committees. Each physician independently will determine the classification of a cause of
death or CVD event, and the Coordinating Center then will compare the results from both
physicians. The adjudication process is described in the surveillance section of this manual.

6) Certification of technicians
Each center will recruit the most qualified personnel. Clinical staff will be
centrally trained and certified before the examination begins and newly hired personnel
will be trained at each clinic. Re-certification will occur every six months to ensure
accurate and consistent performance.

1.6.6. Statistical Analysis

Major statistical analyses of Phase III data include: 1) determination of mortality rates by cause
of death in the SHS Phase I cohort (cohort mortality), 2) estimation of incidence of CVD and other
diseases of interest, e.g., diabetes, PVD, and renal disease, in the SHS Phase I cohort, and 3)
identification of risk factors that are related to cohort mortality and incidence of CVD and other diseases
of interest.

Death rates due to CVD calculated on the basis of death certificates alone will be compared with
those based on the confirmation of the Mortality and Morbidity Committee. The center-specific all-
cause and CVD mortality rates will be compared to those obtained from the U.S. population, the
respective states, and other ethnic groups. Using the mortality data from all three phases of the SHS, we
will be able to examine the trends of CVD and all-cause mortality over a 10-year period (1989-1999) in
the three Indian populations.

From the cohort mortality surveillance data, we will be able to estimate mortality rates for CVD
and other causes of death. We will calculate age-, sex-, center-, and cause-specific mortality rates by
using person-years which will be computed from the time of Phase I examination to the date of death or
the phase III examination, whichever comes first. The total number of person-years will be the
denominator and the number of deaths the numerator. The mortality rates will be expressed per 100 or
1000 person-years. These rates will then be compared to those obtained in the U.S. and in other ethnic
populations, and to those obtained in the community mortality survey of the same population. Lifetable
analysis techniques will be used to estimate median remaining lifetime.

Data on disease status obtained from the morbidity surveillance and the clinical examination will
be used to estimate incidence rates of CVD, diabetes, PVD, renal disease, etc. If the date of diagnosis is
unknown, we can estimate a seven-year (baseline is Phase I) cumulative incidence or a three-year
(baseline is Phase II) cumulative incidence. The number of disease-free participants at baseline will be
the denominator and the number of new cases identified during the follow-up period will be the
numerator, If the exact date of first event is available, we will compute the incidence rate (or incidence
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density) by using person-years. Incidence rates so obtained will be compared to those from other studies.

Statistical analyses to be used to identify risk factors related to mortality and to morbidity
include, in the uni-variate analysis, comparisons of cumulative incidence, incidence density, mortality
rates, and disease-free time and survival time distributions between "exposure" subgroups. The survival
time will be calculated from Phase I examination to the time of death or last-follow-up and the disease-
free time will be from Phase I examination to the date of diagnosis or last-follow-up. The distributions
of survival time and disease-free time will be estimated by the Kaplan-Meier method.

The cumulative incidence between "exposure" sub-groups will be compared using the chi-square
test and the incidence rates (density) and mortality rates between "exposure" subgroups will be compared
by using methods in Rothman. The distributions of survival time and disease-free time in different
"exposure" subgroups can be compared by using the logrank or K-sample tests. The association between
categorical risk factors and disease status can be further analyzed by adjusting for possible confounding
factors using the Cochran-Mantel-Haenszel test. Trends will be analyzed and summary odds ratios
calculated. Continuous risk factors will be categorized and analyzed accordingly in addition to being
treated as continuous data.

After the uni-variate and bivariate analyses, selected variables will be included in the Cox's
proportional hazards model or logistic regression model depending on whether or not the date of
diagnosis is known. The relative importance of individual risk factors will be determined by step-wise
procedures. If the changes in a risk factor were not consequences of the event of interest, a Cox model
with time-dependent co-variates may be adopted. Recurring events such as hospital-based MI and stroke
can also be modeled with Cox's continuous time model using a counting process formulation.

Changes in the means of the risk factors will be assessed graphically and either qualitatively or
quantitatively. The patterns of changes across the three phases will also be characterized. For simple
comparisons of the means between genders, centers, and other "exposure" groups, the Hotelling T square
and multi-variate analysis of variance will be used. The data will be transformed if warranted to stabilize
the variance. Adjusted means can be computed using multivariate analysis of covariance.

The longitudinal observations will allow us to assess and model the association of disease
outcome with risk factors or the association of a risk factor with other risk factors by utilizing the
marginal models. By using the marginal models, we will be able to distinguish changes over time within
subjects (aging effects) from differences among individuals in their baseline levels (cohort effects). In
the model, age at baseline and change in age from baseline can be included as co-variates. The
coefficient for age at baseline is sensitive to cohort effects but that for change in age is not. It is of
interest also to examine if, and in what way, these two age coefficients are different.

Another advantage of the longitudinal design is the allowance of addressing questions such as
what are the important determinants that are associated with the changes in CVD risk factors (e.g.
cholesterol level) over time. Statistically, one can address this question by regressing the cholesterol
level on time, the determinant variable and the interaction between the two variables. This marginal
model approach was suggested in the recent monograph on analysis of longitudinal data by Diggle et al..
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The distribution of the response variable is not required to be Gaussian in a marginal model. The
marginal mean is modeled as in cross-sectional studies. The parameters are estimated by a generalized
estimating equation, a multi-variate extension of quasi-likelihood. Since the number of subjects is larger
than the number of observations per subject, the inference is robust to mis-specification of the covariance
structure between observations in the same subject. For continuous dependent variables, the covariance
structures will be estimated using the auto-regressive models and one where the co-variances are
estimated from the data. For binary response variables, the variance is determined by the mean. Odds
ratios and confidence intervals will be estimated for various risk factors. A SAS macro using SAS IML
is available to estimate the regression coefficients in marginal models. Further, we may be able to
address both the regression objective and the within-subject correlation simultaneously by using the
transition (Markov) models, and discuss the correlation among responses for an individual by using
random effects models.

1.7 PUBLICATION POLICY

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

Dr. Elisa T. Lee (Chair)
Mr. Richard R. Fabsitz
Dr. Barbara V. Howard
Dr. Thomas K. Welty

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

1.7.1 Submission of a Paper Proposal
I. Proposal

A formal paper proposal must be submitted to the Chair of the P&P Committee at least one week
prior to the monthly P&P meeting. 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:
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Title (include the phrase "Strong Heart Study" whenever possible)
Primary author’s name and affiliation

Suggested co-authors

A detailed outline which includes:

bl D

a) Introduction (Rationale)
b) Methods
c) General analysis plan
d) Lay summary for the tribes
5. Analysis responsibility (authors or Coordinating Center, CC)

It is assumed that all proposals are submitted with the knowledge of the field center P.I.
3 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, deferral, or disapproval (with reasons)
2. Upon approval, the paper is given an SHS Paper Number
31 The paper may then be given a priority score if analyses are to be done by the

Coordinating Center

The decision will be forwarded to the author who submitted the proposal. If the proposal is
approved and CC is responsible for the analysis, the author must then submit a "Request for Data
Analysis" form (see below) to CC as soon as possible. CC will then assign a statistician to work with the
author. The statistician is the’CC representative to the writing group.

The P&P Committee will periodically report its decisions to the SHS Steering Committee, and
SC may nominate additional co-authors for any papers that have been approved by the P&P Committee.

1. Analysis

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 time table 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, When the relevant statistical analyses have been performed outside of CC, the penultimate draft

(next to final) must be submitted to CC so that all analyses utilized in the paper may be verified
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IV.

10.

11.

12.

by CC prior to finalization of the manuscript.

Summary of Paper Publication Process

An author submits a paper proposal in standard format (see 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).

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

The author should then complete a first draft within 4 months and submit it to the P&P
Committee for comment (to be returned by the Chair within 1 month).

After P&P approval of the first draft, the author then has 3 months to submit the penultimate
draft to the P&P Committee for final review (to be returned by the Chair within 1 month).
Review by the P&P Committee may result in suggestions which are essentially editorial in
nature, in which case the paper is approved and the Chair conveys these suggestions to the
author. If the P&P Committee considers the paper to require substantive changes, approval is
deferred until the paper is revised in light of the Committee’s critique and reviewed further by
the Committee.

All statistical analyses in the penultimate draft which were performed outside of CC must be
verified by CC before finalizing the paper.

After P&P approval, the penultimate draft must be submitted by the author to NHLBI (through
Mr. Fabsitz) for review (to be returned to the author within 1 month of submission).
Simultaneously, the principal investigators should send the penultimate draft to their respective
IHS Area IRB and to their tribes for review and approval.

After NHLBI approval, the author should submit the final manuscript to a journal, and a copy of
the cover letter and the final manuscript should be sent to the P&P Chair.

The author should inform the P&P Chair regarding outcome of the journal review process and
send a reprint of the published article to the Chair. At least one copy (reprint) of all published
papers must be sent to NHLBI (R. Fabsitz). NOTE: Papers that are likely to result in press
coverage or substantial press/media interest require notice in advance to the NHLBI so that the
staff and public information office can be prepared.

The P&P Chair will maintain a list of published SHS papers and papers in various stages of
preparation.

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.

Summary of Abstract Approval Process
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I An author submits an abstract proposal (see abbreviated proposal form below) to the P&P
Committee Chair.

2. The P&P Chair notifies the author of the committee decision.
3. Abstracts should also be submitted to NHLBI, IHS Area IRBs, and Tribes for approval.
4. Approximately 2 weeks prior to a poster or slide presentation, the author should submit the

material for review and comment by one P.I. and two other Steering Committee members,
preferably outside of the writing group.

5 Copies of all published abstracts should be sent to the P&P Chair, along with complete citation
data, for inclusion in a list of published SHS abstracts.

VI. Examples of Paper and Abstract Proposal Forms

The following two pages display the desired format for paper and abstract proposals submitted to
the P&P Committee. These forms will be transmitted electronically to SHS authors by e-mail so that e-
mail 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 e-
mail, or more traditional means if desired.
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STRONG HEART STUDY

PAPER PROPOSAL

Title of Paper: (include the phrase "Strong Heart Study" whenever possible)
Name of Primary Author:

S~
Author Affiliation:

Suggested Co-Authors:

Outline of Paper:
a) Introduction (Rationale)
b) Methods
c) General analysis plan
d) Lay summary for the tribes
Analysis Responsibility: (authors or Coordinating Center)

Note: If the authors perform the statistical analyses, they must agree to submit the penultimate (next to
final) draft to the Coordinating Center for verification of all analyses utilized in the manuscript.

Submitted by:

Date:

(Corresponding author, with address for correspondence)
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STRONG HEART STUDY

ABSTRACT PROPOSAL

Title of Abstract: (include the phrase "Strong Heart Study" whenever possible)
Name of Primary Author:
Author Affiliation:
Co-Authors:
QOutline of Abstract:

a) Brief rationale

b) General analysis plan
Analysis Responsibility: (authors or Coordinating Center)

Submitted by: (Corresponding author, with address for correspondence)

Date:

Strong Heart Study 111 9/26/97 - 27

P & P Policy



STRONG HEART STUDY
REQUEST FOR DATA ANALYSIS

Title of project:

Major hypotheses: 1)

2)
3)
4)
3)
Purpose: Paper
Abstract for professional conference
Invited talk
Pilot data for grant or contract submission
Quality control or local monitoring
Other
Investigator(s):
Expected date of completion: / /

Variables to used: (List all the variables)
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Statistical methods to 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

(Specify)

Comments:

o ke ok ok ok sk ok 3k ok sk ok ok sk ok ok ok sk ok ok ok sk ok sk ok ok ok sk ok ok sk ok sk ok ok ok ke ok sk sk sk sk ok kol ok ok sk ok ok ok ok ok ok ok ok sk sk sk sk ok sk ok Sk ok ok ok sk ok sk ok sk ok ok sk ok sk ok ok ok ok ok koK 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
SCHEDULE OF DEADLINES FOR REQUESTED DATA ANALYSIS
Paper # Received by Coordinating Center:

First author:

Item Date Due Date Received

Outline &
Analytic plan

First draft

Second draft

Third draft

Final draft

Date published

NOTE TO FIRST AUTHOR: Please sign, date, make a copy for your files and return original to the
Coordinating Center.

Signature Date
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STRONG HEART STUDY

REQUEST FOR DATA
Title of project:
Investigator(s):
Purpose: Paper
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:

Phase-1 Phase-II Both

Center:

Arizona Oklahoma South/North Dakota All 3 centers

Variables Needed:(List all the variables)

3 ok o o ok ok ok o o ok o ok ok ok of ke ok ok o ok ok s ok ok o ok ok ok ok ok ok ok ook o ok ok o o ok ook ok ok ok o ok ok o o ok o o ok ok ok ok o o o o ok ok ok o o ok ok s ok ok ok ok o ok ok ok ok ok ok ok

COORDINATING CENTER USE ONLY:

Date Received:

Date Data Delivered:
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1.8. ANCILLARY STUDIES POLICY
1.8.1 General Policy

To enhance the value of Strong Heart Study and to ensure the continued interest of the investigators,
the Steering Committee welcomes proposals from individual investigators to carry out ancillary studies.
Nevertheless, to protect the integrity of the Study, such ancillary studies must be reviewed and approved by
the Steering Committee before their inception. In general, ancillary studies require outside (non-Strong
Heart Study) funding.

1.8.2 Definition of an Ancillary Study

An ancillary study is one based on information from the Study participants in an investigation which
is not described in the Strong Heart Study protocol and involves data which are not collected as part of the
routine Strong Heart Study data set. The core Strong Heart Study includes the use of blood and DNA stored
for case-control studies selected by the Steering Committee; these are not considered ancillary studies.

1.8.3 Requirements for Approval of an Ancillary Study

Before an ancillary study can be approved, it must be shown that the ancillary study will have
scientific merit but will not do any of the following:

(1) Interfere with the completion of the main objectives of the Strong Heart Study.

(2) Adversely affect participant cooperation in compliance in the Strong Heart Study.

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

4) Jeopardize the public image of the Strong Heart Study.

1.8.4  Preparation of Request for Approval of an Ancillary Study

A written request for approval of an ancillary study should be submitted to the Steering Committee
and should contain the following information:

(1) Description of objectives.

(2) Scientific merit of study.

3) Methodology for data collection.

(4) Proposed statistical analyses.

(5) Names of definite or possible collaborators.

(6) Proposed funding sources.

(7) Discussion of impact on main Strong Heart Study.

1.8.5 Review of Ancillary Study Proposals
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The Steering Committee will review and will approve, reject or request modification of ancillary
study proposals in a timely manner. At least one Strong Heart Study investigator must be included as a
co-investigator in each proposal. Strong Heart Study investigators other than those submitting the proposal
may request to become collaborators on a proposal if they have a specific interest in the topic. The key
criteria for approval of proposals are scientific merit and impact on the main Study. Formal IRB approval
will be required if such studies require interviews or additional procedures of the participants. The principal
investigator of the ancillary study is responsible for obtaining IRB approval from the 3 areas and the national
IHS IRBs. In all cases IRB approval is needed if the proposed studies were not mentioned in the original
protocol that received IRB approval.

1.8.6 Analysis and Publication of Results of Ancillary Studies

The investigator of the ancillary study, and if necessary the Steering Committee, will consult with
the Coordinating Center during data analysis to ensure that all study data used in analysis of ancillary study
results are consistent with data in the main study database. Ancillary study investigation personnel will be
required to sign a confidentiality statement (Appendix 7). In addition the investigator will need to sign a
statement that indicates his/her willingness to submit draft manuscripts for approval by the Steering
Committee, NHLBI, IHS and the tribes. Manuscripts resulting from ancillary studies will require approval
by the Steering Committee and by NHLBI, IHS and the tribes prior to submission for publication or
presentation. The investigator who assumes lead responsibility for the ancillary study shall be listed as
senior author. The phrase "The Strong Heart Study" should be included in the title and listed as a key word
whenever possible. Manuscripts will also contain an appendix listing all Strong Heart Study Principal
Investigators as well as other individuals deemed appropriate.
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1.8.7 Agreement for Ancillary and Collaborative Investigation
The following agreement must be signed by ancillary and collaborative investigators:

I agree to read and follow the SHS protocol with regard to analysis of Strong Heart Study
data I request. I will comply with the SHS policies regarding maintaining data security and will sign
a confidentiality statement. I have attached a research protocol describing how I will use these data
to better understand cardiovascular and pulmonary diseases in American Indians and how to benefit
the health of American Indians.

I agree to submitting a draft report of the results of this analysis for review and approval of
the SHS Steering Committee, NHLBI, IHS and the participating tribes. If approval for publication
is not granted, I agree not to publish these results.

I understand the SHS Steering Committee will assist me in revising my report in such a way
that will make it acceptable for publication. [ agree to include one of the SHS Steering Committee

members as a co-investigator and a co-author.

Signed: Date:

1.8.8 Feedback of Results of Ancillary Studies to Participants
Results of ancillary studies shall be reported to participants and/or their physicians if medically

useful. Such reporting should follow standard Strong Heart protocol for notification of participants. A copy
of any resultant article should be sent to the Program Office and the participating tribes.

Strong Heart Study 11 6/20/97 - 34 Ancillary Studies Policy



CHAPTER TWO

OVERVIEW OF STRONG HEART STUDY PHASE III
MORTALITY AND MORBIDITY SURVEILLANCE

2.1 OBJECTIVES

All surviving participants from the SHS Phase I examination are eligible for morbidity and
mortality follow-up in Phase III. 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 2.1 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. Events will be ascertained annually, thus
providing on-going and up-to-date information about the cohort, independent of the Phase 111
examination. Surveillance activities in Phase I1I will continue until May 31, 1999.

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.

2.2 OVERVIEW OF SURVEILLANCE PROCEDURE
2.2.1 General Surveillance Methodology

The general approach to surveillance at each center is to divide the total number of participants
into twelfths from a listing of surviving Phase I participants, ordered by calendar time from least to most
recent exam date. This would result in an approximately equal distribution of participants across the
calendar year, and the Phase III follow-up would begin with those seen earliest in Phase II.

Using this monthly division, the persons listed for that month would be 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 and Il 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 2.1. 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.
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Figure 2.1 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 2.1

Endpoints

Endpoints/Events

Tvpe of Rate

Source of Data

Primary Clinical Endpoints

Myocardial Infarction I S,EIl & III
Stroke I S,EIl & 111
Congestive Heart Failure [ S,EIl & 111
ECG evidence of new MI | E I1 & 111

|

Coronary bypass surgery/angioplasty

Secondary Events of Interest/Pre-clinical Disease

S,EXII & III

Valvular Heart Disease P E Il
Angina I E Il & II1
Peripheral Vascular Disease | E Il & II1
Cardiac catheterization, positive I S, E* 111
Positive treadmill test I S, E* 111
Left ventricular hypertrophy (LVH) P EIl
Global evaluation of LV function P E Il
Cardiac wall motion abnormalities P Bl
Obstructive lung disease P EII

(Ratio FEV1/FVC or FEV1/SVC)

End-stage renal disease (ESRD) I E* I1 & 111
S = Surveillance contact

E* = By interview, with medical record confirmation

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

For each event, there is a designation as to whether it is an incident or prevalent event and the
source(s) through which it will be initially ascertained. Because baseline data for the primary endpoints are
available from Phase I, new events ascertained in Phase II will be incident events, and all of the primary
endpoints, with the exception of ECG evidence of new myocardial infarction, can be identified both through
surveillance contacts and during the Phase II examination. 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 will be prevalent cases. In addition, most of the secondary events will be ascertained
only through systematic, uniform examination of participants in Phase IL.

Once the Phase III exams begin in 1998, the exam serves as the annual contact for the participant.
Otherwise, the participant is contacted again after the Phase III exam to have their annual contact completed.
All participants will be contacted within the last six months of morbidity and mortality surveillance that ends
5/31/99. The primary advantages of this surveillance approach are: 1) each individual is contacted annually
and vital status is automatically ascertained when determining morbidity status, 2) annual (or biannual) data
on the frequency of events can be provided to NIH for monitoring purposes, 3) the flow of work is more
evenly distributed, and 4) the intensity of surveillance is the same at each center.
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2.2.2 Specific Surveillance Approaches

Table 2.2 presents the percentage of each SHS center’s population who have a telephone and who
have a P.O. address.

Table 2.2 Frequency of Home Telephones and P.O. Mailing Addresses by SHS Center

(SHS Phase II, 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 whom monitoring of
IHS user listings would be nearly complete, also varies by center. IHS computerized user listings are a
useful source for each center, however, they will be 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.

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. 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).
0 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, and the morbidity information for that

person will be collected at the time of the Phase III examination.

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 Commuttee prior to
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implementation to ensure equal ascertainment across all three centers.
23 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.

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.

2.4 SURVEILLANCE REPORTING

Monthly surveillance is done to account for all of the surviving SHS participants at least once
each year. The purpose of the surveillance is to determine the vital status of each cohort member, and if
still living, whether they have had any of the CVD events of interest to the study. An example of the
monthly reporting form is given in Figure 2.2.

Monthly reports should be 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 + (#
potential events - # ineligible)) 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 (usually the Phase II exam
date). If you have NO information on someone, then they have NOT been accounted for yet and are
pending contact.

CONTACT METHODS CAN INCLUDE:

1) IHS computerized user listings. (For the first year of surveillance, visits within the past 3 years
are sought. If none are found and the person is KNOWN to have no other sources of care, and
you are sure that the listings are complete, then you may stop and consider this person as having
had no events of interest. If these criteria cannot be met, you need to pursue other methods of

follow-up.)
2) Telephone call with short questionnaire.
3) Letter, with short questionnaire.
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4) Home visit to complete short questionnaire.
5) Chart review
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# PARTICIPANTS WITH POTENTIAL EVENTS: This is the number of people for whom contact
has been made and who MAY have a morbidity 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.

# POTENTIAL EVENTS: This is the total number of possible CVD EVENTS (there may be multiple
events per participant) and total number of reported deaths (this number will match the number of
participant deaths). 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.

# INELIGIBLE: This is the total number of potential events, which after medical records
review, have been determined NOT to be SHS events.

FORWARDED PACKETS: These are the total numbers of mortality and morbidity packets which have
been forwarded for panel review. This number will be used to track the review panels' work-loads and
completion rates.

2.5 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 check lists provided in Appendix C in the Manual of this Volume. All mortality packets
are forwarded to Dr. Maurice Sievers at the Arizona center. After review by Dr. Sievers, the original
mortality packet, excluding Dr. Sievers's 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 are identified by the Coordinating Center. In these instances when both reviewers
determine the death to be non-CVD but the assigned causes differ, Dr. Sievers’s decision will be taken as
the cause of death. Those cases in which one of the two reviewers assigns a CVD cause or when there is
a discrepancy in type of CVD will be forwarded to Dr. James Howard for adjudication. Dr. Jim Howard
will have the results of other two reviewers available to him so that the process in Phase III is consistent
with that used in Phase I and II. Lists of reviewers for morbidity packets are provided to each center by
the Coordinating Center for forwarding morbidity packets for review to members of the Morbidity
Review Committee on a prescribed, alternating schedule. All suspected fatal and non-fatal stroke events
are forwarded to Dr. David O. Wiebers at the Mayo Clinic for review by him and his staff after initial
review by the first M&M physician. A complete listing of the members of each of the physician review
panels is given in Appendix 4, M&M Review Committee of this manual.
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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 (so they know what’s coming)
and a copy to the M&M contact person at the CC (so they know what’s been sent).

Material pertaining to M&M surveillance that is sent to the CC, should not be sent to Dr. Yeh,
but rather to: "M&M Surveillance, attn. William Moore".

When preparing morbidity and mortality packets for forwarding to the physician reviewers,
please observe the following guidelines:

a. Materials should be organized IN ORDER according to the photocopy check list for that
event. Multiple events should be organized IN CHRONOLOGICAL ORDER from least
to most recent.

b. A copy of the monthly tracking sheet (provided by the CC) for the individual for whom
you are doing a packet should be included in the 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.

& All relevant information FOR A GIVEN EVENT should be collected before sending the
packets off for review.

d. The CC will provide the reviewers with blank decision forms.

- Reviewers should 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.
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CHAPTER THREE
MORTALITY SURVEILLANCE
3.1 MORTALITY SURVEILLANCE

The examination cohort will be monitored in an on-going fashion to identify deaths. The following
sources will be monitored on a regular basis to identify additional deaths in the cohort as they occur: local
newspapers and community notices, community and tribal members, and [HS, tribal and BIA records. Near
the end of 1999, the final year of data acquisition in Phase 111, 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.

3.1.1. Detailed Procedures for Mortality Surveillance
a. Cohort Mortality (date of Phase II exam through May 31, 1999)

Of the original 4,549 members of the Phase I cohort, 500 deaths occurred through the end of Phase
I exam, and an additional 350-450 deaths are expected to occur before the Phase III examination. Thus, it
is estimated that 3,600 to 3,700 surviving individuals will be eligible for Phase III. All members of the Phase
I examination cohort, regardless of whether they participated in the Phase II exam, are eligible for ongoing
cohort mortality surveillance. Each member of the cohort will be contacted annually during Phase III to
determine their 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.

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

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

4) autopsy report (if done)

5) pathology report (if done)

6) 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.

7 consultation reports regarding diagnoses pertinent to possible causes of death

8) medical examiner, coroner reports / police reports for unattended, out-of-hospital deaths, and special
tests, such as toxicology studies.
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9) informant interview (Appendix C) for possible CVD deaths when medical records data is not
sufficient or for deaths listed as “unknown”.

10) 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 listed:

1)  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.

2) 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.

3) 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).

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

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

Potential CVD deaths in the examination cohort are documented and reviewed by the SHS Mortality
Review Committee. In addition, the SHS Mortality Review Committee will review the material obtained
for each non-CVD death among SHS Phase [ 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,
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and discrepancies in CVD diagnosis will be adjudicated by Dr. James Howard.

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 occurring in the SHS-I examination cohort, (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 in members of the Phase I cohort will be identified by each center from tribal
records, IHS 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 (Appendix 7) 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 stamp the back of the death certificate, add the ID number immediately
above the stamp and send only the death certificate to the central nosologist,

Mr. Karl E. Wise

36 Fox Grape Lane
Southern Shores

Kitty Hawk, NC 27949

for coding 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.
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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
ans 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, including Final Decision Form, 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.

STEP5;

Review medical chart to see if the decedent was hospitalized within one year prior to death
and fill out Photocopy Checklist. 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 (Appendix C), and the Photocopy Checklist will be completed.
These two forms as well as the death certificate, autopsy report, and
coroner's/medical examiner's report (if available) will be forwarded to Dr. Sievers.
This process is done only for suspected CVD deaths for which there was no
terminal hospital admission.

c. Dr. Sievers will return the completed, including Final Decision Form, injury-related
non-CVD mortality packet to the Coordinating Center for data entry. The rest of
the mortality packets will be forward 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.

3.1.2 Review of Medical Charts of the Decedents
Unless the Coroner's / autopsy report is conclusive, medical records of the decedent will be
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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.

3.1.3 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. 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:

(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 are recorded
on separate Informant Interview Forms. Up to three (the three best) Informant Interview Forms may be
completed for a given event.

3.1.4 Death Occurring Outside 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 to interview an informant. Their local medical charts will
also be reviewed.
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3.2 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

(5) 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:

3.2.1 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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3.2.2 Definite sudden death due to coronary heart disease (CHD)

323

(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

(2) No documentation of definite acute MI within, 4 weeks prior to death by criteria (see (I)a.
in Section 3.2.1 for criteria for definite M1)

AND

3) 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

(nH Death certificate with consistent underlying or immediate cause(s)

(ICD-9 codes 410-414)
AND

2) No documentation by criteria of definite acute MI within 4 weeks prior to death
AND

(3) Criteria for sudden death not met
AND

(4) 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

(5a)  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)
5)
6)

7)
8)

9)
10)
11)

OR

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)

Prolonged cardiac pain, "other" ECG, equivocal enzymes

Prolonged cardiac pain, "other" ECG, incomplete enzymes

(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.

*

3.2.4 Possible fatal CHD

Definitions are given in Section 3.3.

(D 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

Strong Heart Study Il 9/15/97

- 51 Mortality - CVD Endpoints



3.2.5

3.2.6

3.2

(5)

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

(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, subarachnoid
hemorrhage, metabolic disorder, or peripheral lesion that could cause localizing neurologic
deficit or coma - according to death certificate, autopsy, hospital records, or physician
records

OR

History of rapid onset (approximately 48 hours from onset to time of admission or
maximum acute neurologic deficit) of localizing neurologic deficit and/or change in state
of consciousness

AND

Documentation of localizing 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 Fatal Stroke

(1)

(0))

Death certificate with consistent underlying or immediate cause (ICD-9 codes 431-437)
AND

No evidence at autopsy examination of the brain, if performed, of any disease process other
than cerebral infarction or hemorrhage that could cause localizing neurologic signs (see (1b)
above).

Definite Fatal CHF

Two major or one major and 2 minor criteria must be present concurrently.
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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)

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.

3.2.8 Possible Fatal CHF

Death certificate with consistent underlying or immediate cause, but neither autopsy evidence nor
adequate pre-terminal documentation of the event.

3.2.9 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

AND
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) Adequate documentation in medical records

2. Possible other fatal CVD
Death certificate with consistent underlying or immediate cause, but does not satisfy any of
the above criteria.
33 DEFINITION OF ABNORMAL ECG,ABNORMAL ENZYMES AND PROLONGED CHEST
PAIN
3.3.1 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, -V, ); lateral (I, aV, , V¢ ); or inferior (I1, 111,
aV; )] 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

e 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
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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

& No Q wave and no ST elevation > | 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.
2 DIAGNOSTIC ECG WITH Q WAVE
a. Diagnostic Q and QS patterns.
3; 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.)

4. EQUIVOCAL ECG WITH Q WAVE

a. ECG with Q and QS pattern possibly representing infarction.
5. EQUIVOCAL ECG WITHOUT Q WAVE
a. ST junction (J) and segment depression or T wave inversions or ST segment elevations

possibly representing infarction.
6. OTHER
a. All other findings, including normal.
7. UNCODEABLE ECG

Missing Leads

Baseline drift (1 in 20) if it obscures ST-T segment.

Muscle tremor giving 2 mm. peak-to-peak oscillation.

Other technical errors making Q wave measurements impossible.
Major abnormal QRS conduction patterns(BBB, pacer, etc.)

o a0 o
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3.3.2 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.

I: Abnormal Cardiac Enzymes

Enzymes are classed as "abnormal" if any appropriately-timed enzyme values meet any of the
following criteria:

l1a) 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

1b) There is no known non-ischemic cause (cardiac surgery, severe muscle trauma,
rhabdomyolysis) for the elevated enzyme value.
OR

2a) The ratio LDH, : LDH, > 1
AND

2b) There is no evidence of hemolytic disease.
OR

3a) 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

3b) 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:
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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

3.3.3 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.

3.4 MORTALITY SURVEY FORMS

1 Mortality Survey Death Certificate Form: This form codes relevant information directly from
the death certificate. Data from the form are entered on computer by the M&M Coordinator at each

center and forwarded electronically to the Coordinating Center.
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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 death in the SHS cohort that is not due
to an intentional or unintentional injury. 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, i.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.

Master List of Hospitalizations and Outpatient Visits: This form 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 out-patient 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 FOUR
MORBIDITY SURVEILLANCE
4.1 ELIGIBLE POPULATION

Cardiovascular morbidity will be identified among surviving SHS examination cohort members in
the three study areas through annual contacts or review of medical records, and through interviews of the
participants at their Phase III examination. Events of interest are those occurring since the SHS-II
examination (or Phase I if that was the last contact). Some prior events that were inadvertently missed
previously may also be picked up in Phase III.

4.2 SURVEILLANCE EVENTS

Table 2.1 summarizes 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.

4.3 DIAGNOSTIC CRITERIA: NON-FATAL MYOCARDIAL INFARCTION
43.1 Definite Non-Fatal MI

Must meet one or more of the following criteria:

3 Evolving diagnostic ECG (defined in Section 3.3.1);
OR

2. Diagnostic ECG and abnormal enzymes (defined in Sections 3.3.1 and 3.3.2);
OR

3. Prolonged cardiac pain (defined in Section 3.3.3) and abnormal enzymes.

4.3.2 Possible Non-Fatal MI

Must meet one or more of the following criteria in the absence of findings that meet the criteria for
Definite Non-Fatal MI:

Strong Heart Study Il 9/15/97 o9 Diagnostic Criteria -- 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
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43.3 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)

LS T R T A S

43.4 Possible Coronary Heart Disease
Meets some, but not met all, criteria for definite CHD or test results are equivocal.
4.3.5 Other Non-fatal CVD

Congestive Heart Failure (CHF)

CHF 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
Pacemaker implantation

Positive non-coronary angiography

Arrythemia

Angina pectoris (Class 2 chest pain, orrelieved by nitroglycerides; otherwise, diagnosis=07)
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43.6 ECG Tracings to be Photocopied
The following ECG tracings are to be photocopied:

1. The last ECG obtained prior to this admission.
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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. The ECG series for each case will be
reviewed independently by three cardiologists. Discrepancies will be adjudicated among the three readers.
The series of three ECGs is assigned the highest category for which criteria are met, i.e., evolving diagnostic

is greater than diagnostic is greater than equivocal is greater than other.

A summary of the diagnostic criteria for hospitalized, non-fatal myocardial infarction used in the
Strong Heart Study is given in Table 4.1.
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Table 4.1 Summary of Diagnostic Criteria for Hospitalized, Non-Fatal Myocardial Infarction (MI)

Cardiac Pain ECG Findings Enzymes Diagnosis
Present Evolving Diagnostic ECG Abnormal Definite MI
Equivocal Definite MI
Incomplete Definite M1
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 MI
or other Equivocal Possible MI
Incomplete No MI
Normal No MI
Not present Evolving Diagnostic ECG Abnormal Definite Ml
Equivocal Definite Ml
Incomplete Definite Ml
Normal Definite MI
Diagnostic ECG Abnormal Definite Ml
Equivocal Possible MI
Incomplete No Ml
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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4.4 DIAGNOSTIC CRITERIA: NON-FATAL STROKE

4.4.1 Definite Non-Fatal Stroke:

1. History of rapid onset (approximately 48 hours from onset to time of admission or
maximum acute neurologic deficit) of localizing neurologic deficit and/or change in state
of consciousness
AND

2. Documentation of localizing 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, sub-arachnoid
hemorrhage, metabolic disorder, or peripheral lesion that could cause localizing neurologic
deficit or coma according to hospital records.

442 Possible Non-Fatal Stroke:

la. History of rapid onset (approximately 48 hours from onset to time of admission or
maximum acute neurologic deficit) of localizing neurologic deficit and/or change in state
of consciousness,

AND

1b. Documentation of localizing neurologic deficit by unequivocal physician or laboratory
finding within 6 weeks of onset with 24 hours duration of objective physician findings,

OR

lc. Discharge diagnoses with consistent primary or secondary codes (ICD-9-CM codes 431,
432, 434, 436, 437),

AND
24 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.

Strong Heart Study 11l 6/20/97 - 63 Diagnostic Criteria -- Stroke



443 Unequivocal Laboratory Findings:

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 4.2.

Table 4.2 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

4.5 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
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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)

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.
4.6 ABNORMAL ECG
L, 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, -V ); lateral (I, aV, , V, ); or inferior (11, 111,
aV; )] 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.
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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

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

No Q wave and no ST elevation > 1 mm. followed by a record with an equivocal Q wave
PLUS ST elevation > | mm.

OR

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

Diagnostic Q and QS patterns.

DIAGNOSTIC ECG WITHOUT Q WAVE

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

d.

ECG with Q and QS pattern possibly representing infarction.

EQUIVOCAL ECG WITHOUT Q WAVE

ST junction (J) and segment depression or T wave inversions or ST segment elevations
possibly representing infarction.
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6. OTHER

a.

All other findings, including normal.

7. UNCODEABLE ECG

o a0 o s

Missing Leads

Baseline drift (1 in 20) if it obscures ST-T segment.

Muscle tremor giving 2 mm. peak-to-peak oscillation.

Other technical errors making Q wave measurements impossible.
Major abnormal QRS conduction patterns(BBB, pacer, etc.)

4.7 ABNORMAL ENZYME

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,

If Abnormal Cardiac Enzymes

Enzymes are classed as "abnormal” if any enzyme values recorded meet any of the following criteria:

la)

1b)

2a)

2b)

3a)

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.)
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AND

3b) 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:

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

4.8 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.
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4.9 PROCEDURE FOR IDENTIFICATION OF INCIDENT AND RECURRENT CASES

Identification of non-fatal CVD events in the SHS cohort will continue in Phase I11. Participants will
be contacted annually or their IHS records will be reviewed. In addition, at the time of the Phase III
examination, individuals will be asked about the occurrence of selected events, including ESRD, since the
date of their last examination. 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. Participants reporting any event or procedure will be asked to sign a consent form for
review of their medical records.

Criteria used to define acute MI, stroke, and congestive heart failure in Phase III 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 I: Identification of potentially eligible cases.

In order to identify persons with events that may qualify as incident cases, IHS hospital
computerized medical records (PCC, patient care component) or their IHS 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 at the clinical examination
will also be asked if they had a CVD event of interest since their last SHS examination. 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
411.1 Intermediate coronary syndrome
411.8 Other - includes coronary insufficiency (acute), microinfarct of heart,
subendocardial ischemia
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412  Old myocardial infarction
413 Angina pectoris
414  Other chronic ischemic heart disease
427  Cardiac dysrhythmia
428 Heart failure
428.0 Congestive heart failure
428.1 Left heart failure
428.9 Heart failure, unspecified
518.4 Acute edema of lung, unspecified

2, CEREBROVASCULAR DISEASE (ICD-9 430-438)

430 Subarachnoid hemorrhage

431 Intracerebral hemorrhage

432 Other and unspecified intracranial hemorrhage

433 Occlusion and stenosis of precerebral arteries - includes embolism, narrowing,
obstruction or thrombosis of basilar, carotid, and vertebral arteries

434 Occlusion of cerebral arteries

435 Transient cerebral ischemia

436 Acute, but ill-defined, cerebrovascular disease - includes CVA NOS, Stroke

437 Other and ill-defined cerebrovascular disease - includes cerebral atherosclerosis,
chronic cerebral ischemia, hypertensive encephalopathy, cerebrovascular disease
or lesion not otherwise specified.

438 Late effects of cerebrovascular disease

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. If it is 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. 1f the medical record is not
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eligible 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 4.3.3) should be arranged in chronological order from earliest to latest.

4.10

MORBIDITY SURVEY FORMS

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 of Part B, the reviewer has the opportunity to indicate their 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 will 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 Abstract: This form is used to capture
information on the results of selected tests of cardiac function and for atherosclerosis that may have
been done on a SHS participant. This form is completed based on the test report which is
photocopied from the medical record. The form is completed by the M&M Coordinator when only
a procedure was performed, and by the Morbidity Review physician when the procedure was done
in conjunction with an admission that he or she is reviewing.
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CHAPTER FIVE

TRAINING & QUALITY CONTROL OF MORTALITY & MORBIDITY SURVEILLANCE

5.1

TRAINING

Interviewers and data abstractors will be centrally trained at the April, 1997, training meeting in

Oklahoma. Training will include instructions in reviewing and abstracting of charts and instructions in
transcribing of information on death certificates and medical examiner reports. Training will include:

Lt
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5.2
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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 will consist 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 non-injury 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. Jim Howard. Disagreement as to non-
CVD causes of death will be resolved by using Dr, Sievers’ decision.

Review of non-fatal CVD

A 10% sample of non-fatal CVD events will be reviewed by a second member of the
Morbidity Review Committee. Disagreement will be discussed among panel members to improve
concordance of assignment of type of event.
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Thomas K. Welty, M.D.
Ellie Zephier, R.D. - Chair

Ethics Committee

Alan Crawford - Chair
Everett Rhoades, M.D.
David C. Robbins, M.D.
Thomas K. Welty, M.D.
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APPENDIX 5
THE STRONG HEART STUDY -- III

Other Key Personnel

Arizona Center and Laboratory Center

Betty Jarvis, R.N., Coordinator

The Aztec Bldg. - Strong Heart Study
1616 E. Indian School, Ste. 355
Phoenix, AZ 85016

Office: (602) 277-0488

FAX: (602) 277-5979

Paula Harper, R.N.

The Aztec Bldg. - Strong Heart Study
1616 E. Indian School, Ste. 355
Phoenix, AZ 85016

Office: (602) 277-0488

FAX: (602)277-5979

Maurice Sievers, M.D,

Mortality Review

The Aztec Bldg. - Strong Heart Study
1616 E. Indian School, Ste. 355
Phoenix, AZ 85016

Office: (602)277-0488

FAX: (602)277-5979

Sonja Antone, NIH Clinic Director
NIH-NIDDK

Hu Hu Kam Hospital

Sacaton, AZ 85247

The Aztec Bldg. - Strong Heart Study
1616 E. Indian School, Ste. 355
Phoenix, AZ 85016

Office: (602) 277-0488

FAX: (602)277-5979

David C. Robbins, M.D., Laboratory Director
Penn Medical Labs

Medlantic Research Institute

108 Irving St, NW

Washington, DC 20010-2933

Office: (202) 877-3758

FAX: (202) 877-7342

Marilyn Cadorette
Office: (202) 877-3596
FAX: (202)877-7342

Dakotas Center

Alan Crawford

Coordinator

Strong Heart Study - Dakota Center
3200 Canyon Lake Drive

Rapid City, SD 57702

Office: (605) 388-0552

FAX: (605) 355-2502

Office: (520) Arliss Keckler
Cheyenne River Sioux
Bert Lewis Tribal Health Director

Roseanne Lewis
Rosinna Briones
Melissa Bergman
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P.O. Box 590
Eagle Butte, SD 57625
Office: (605) 964-8915

Terry Jarvis
Health Administrator
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Oglala Sioux Tribe

P.O. Box 670

Pine Ridge, SD 57770
Office: (605) 867-1704
FAX: (605) 867-2063

Peggy Cavanaugh
Health Director
Spirit Lake Tribe
Fort Totten, ND

Gary Leonardson, Ph.D.
Statistician

0445 Star Lane
Bozeman, MT 59715
Office: (406) 587-2697
FAX: (406) 587-2694

Sue Crawford, Ph.D.
Scientist and Co-investigator
Office: (605) 355-2209
FAX: (605) 355-2502

Corbin LeBeau
Theresa Wounded Face
Misty Tyon

Office: (605) 355-2209
FAX: (605) 355-2502
LaVonne Looking Elk
Office: (605) 355-2377
FAX: (605)355-2502
Marcia O'Leary, R.N.

Lillian Brown
Recruiter

Missouri Breaks Research, Inc.

HCR 64, Box 52
Timber Lake, SD 57656
Office: (605) 865-3418
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FAX: (605) 865-3617
Minnesota ECG Reading Center
University of Minnesota
612 Beacon St.,
Stadium Gate 27
Minneapolis, MN 55455
Office: (612) 624-0884
(612) 624-1818
Richard Crow, M.D.
Margaret Bodallen

Oklahoma Center (OC) and Coordinating Center
(€O

Oklahoma City Area:
Oscar T. Go, Ph.D.
Wenyu Wang, Ph.D.
Leon Kalbfleisch, M.S.
Joss Langevin, M.P.H.
William Moore, M.S., M.P.H.
Karen Kimbley

Carl F. Schaefer, Ph.D.
Boureima Sambo, M.D.
Kamran Rafig, M.D.
Karita Nichols

Lee Keesee

Chris McGlory

SHS Key Personnel



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

Oklahoma City, OK 73190

Office: (405)271-3090

FAX: (405)271-4390

Anadarko Area:

Lorrie Hollingsworth, R.N.
Linda Poolaw

Stephanie Gomez, L.P.N.
Melisa Cozad-French

Strong Heart Study

Anadarko Indian Health Clinic

Box 828

115 NE Old Town Rd.

Anadarko, OK 73005

Office: (405)247-2458 or 247-3713
FAX: (405) 247-7052

Lawton Area:

Taugeer Ali, M.D., M.P.H.
Coordinator

Juanita Cortez
Katherine Moore
Tammy Weatherly
Kenneth Crawley, R.N.

Strong Heart Study

USPHS Indian Hospital

1515 NE Lawrie Tatum Rd.
Lawton, OK 73507

Office: (580) 353-0350 ext. 323
FAX: (580)353-0350 ext. 206
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SHS Study Nosologist

Karl E. Wise
Nosologist

36 Fox Grape Lane
Southern Shores

Kitty Hawk, NC 27949
(919) 261-2372

ECG and Carotid Ultrasound Reading Center

Richard B. Devereux, M.D.

Principal Investigator

Division of Cardiology

Box 222

The New York Hospital - Cornell Medical
Center

525 East 68th Street

New York, NY 10021

Office: (212) 746-4655/4650

FAX: (212) 746-8561

Mary J. Roman, M.D.
Co-Investigator

Office: (212) 746-4685
FAX: (212) 746-8451

Dr. Peter Okin

ECG

Office: (212) 746-4688
FAX: (212) 746-8451
Technician Reader

Mary Paranicas, B.S.
Roseanne Morris, B.A.

Lily S. Yee, B.S.

Office: (212) 746-4655/4650
FAX: (212) 746-8451

Elizabeth Wood, B.S.
Director, Computer Center
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Office: (212)746- P.O. Box 760549

7620 NW Loop 410
Virginia Burns, B.A. (Physical Address Zip Code: 78238)
Secretary San Antonio, TX 78245-0549
Office: (212)746-4655/4650 Office: (210) 670-3290
FAX: (212)746-8561 FAX: (210)670-3317
Family Study Center Kari North

Office: (210) 670-3290
Jean W. MacCluer, Ph.D. FAX: (210)670-3317

Department of Genetics
Southwest Foundation for Biomedical Research
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APPENDIX 6

THE STRONG HEART STUDY -- III

Consultants

Peter Bennett, M.D. Peripheral Vascular Diseases
NIH-NIDDK VA Medical Center
1550 E. Indian School Washington, DC
Phoenix, AZ 85014
Office: (602) 200-5219 Cay Loria, PhD
FAX: (602)200-5225 Health Statistician

National Center for Health Statistics
David Pettitt, M.D. CDC
Assistant Chief, DAES 6525 Belcrest Rd - Room 900
NIH-NIDDK Hyats Ville, MD 20782
1550 E. Indian School (301) 436-7485
Phoenix, AZ 85014
Office: (602) 200-5203 Andrea Kriska, Ph.D.
FAX: (602) 200-5225 University of Pittsburgh

Department of Epidemiology
William Knowler, M.D., Dr. PH Graduate School of Public Health
NIH-NIDDK Room 505B
1550 E. Indian School Pittsburgh, PA 15261
Phoenix, AZ 85014 (412) 624-3996
Office: (602) 200-5206 FAX: (412) 624-7397

FAX: (602)200-5225
Eliot Schechter, M.D.

Russell Tracy, Ph.D. VA Medical Center

Hematology Oklahoma City, OK

University of Vermont (405) 271-9876 ext 5378 or 3268
Aquatech Bldg.

550 A S. Park Dr., Dr. Joel Brill

Colchestin, VT 05446 PO Box 38

Office: (802) 656-8963 Sacaton, AZ 85247

FAX: (802) 656-8965 Office: (602) 528-1200

FAX: (602) 528-1240
Robert Williams, PhD

Genetics Eliot A. Brinton, M.D.
Arizona State University Carl T. Hayden V.A. Medical Center
Phoenix, AZ 650 East Indian School Rd.
Phoenix, AZ 85012
Anthony Sidawy, M.D. Office: (602) 200-6059
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FAX: (617) 732-2637

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

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

Dr. Donna Nelson

Rt. 2, Box 770

Laveen, AZ 85339
Office: (520) 550-3829
FAX: (520) 550-3555

Dr. Debra Rowse

Rt. I, Box 216
Scottsdale, AZ 85256
Office: (602) 379-4281
FAX: (602)379-4958
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APPENDIX 7
THE STRONG HEART STUDY III
Cardiovascular Disease in American Indians
Confidentiality Pledge

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

[ 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)".

[ 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.

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

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

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

Staff Member

Principal Investigator

Date

Strong Heart Study 1l 3/31/97 tA- 12 Confidential Pledge



APPENDIX 8
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

Strong Heart Study III 3/31/97 & Community Code - AZ



County
Bennett (Pine Ridge)

Benson (Fort Totten)

Custer (Pine Ridge)

Dawes (Pine Ridge

Dewey (Eagle Butte)

Eddy (Fort Totten)

Strong Heart Study Il 3/31/97

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
Swiftbird

Swiftbird JC
Timber Lake

Trail City

White Horse
Blackfoot

Parade

New Rockford
Hamar

1A- 14

Community Code

526
527
528
529
530
531
532
001
002
003
100
101
356
357
358
359

614
615
616
617
618
619
620
621
622
623
624
625
102
396

Community Code -- SD/ND



County

Fall River (Pine Ridge)

Haakon (Eagle Butte)

Jackson (Pine Ridge)

Jackson (Pine Ridge)

Meade (Eagle Butte)

Nelson (Fort Totten)

Potter (Eagle Butte)

Ramsey (Fort Totten)

Shannon (Pine Ridge

Strong Heart Study 111 3/31/97

Dakotas Community Codes (cont.)

Community Name

Sheyenne
Edgemont

Hot Springs
Igloo

QOelrichs

Oral

Provo

Midland
Milesville
Philip
Belvidere
Interior/Wanblee
Kadoka/Wanblee
Stamford
Hisle/Wanblee
Longvalley
Potato Creek
Wanblee

Faith

Howes

Sturgis
Blackhawk

Ft. Meade

Mud Butte
Piedmont
Aneta

Pekin

Dahlen

Lakota
Michigan
Tolna
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

1A- 15

Community Code

397
631
632
633
634
635
636
600
601
602
661
662
663
664
846
847
848
849
706
707
708
709
710
711
712
103
104
105
456
457
458
751
771
106
107
108
476
477
478
479
771
772
773
774
775
776
T3
778
779
780

Community Code —~ SD/ND



County

Sheridan (Pine Ridge)

Sully (Eagle Butte)
Ziebach (Eagle Butte)

Strong Heart Study Il 3/31/97

Dakotas Community Codes (cont.)

Community Name

Manderson
Oglala

Pine Ridge
Porcupine
Red Shirt TA
Rockyford/Porcupine
Slim Butte
White River
Wolf Creek
Wounded Knee/Manderson
Wakfamni Lk
Gordon

Hay Springs
Lakeside
Rushville
Whiteclay
Onida

Bridger
Cherry Creek
Dupree

Glad Valley
[ron Lightin
Red Elm

Red Scaffold
Thunder Butte

1A- 16

Community Code

781
782
783
784
785
786
787
788
789
790
791
336
337
338
339
340
801
866
867
868
869
870
871
872
873

Community Code -- SD/ND



County

Beckham

Blaine

Canadian

Strong Heart Study 11l 3/31/97

Oklahoma Community Codes

Community Name

Carter
Delhi

Elk City
Erick
Mayfield
Sayre
Texola
Canton
Eagle City
Geary
Greenfield
Hitchcock
Homestead
Longdale
Okeene
Southard
Watonga
Albert
Alfalfa
Anadarko
Apache
Binger
Bridgeport
Carnegie
Cement
Cyril
Eakly

Fort Cobb
Gracemont
Hinton
Hydro
Lookeba
Riverside Bi
Washita
Concho
Concho Bia S
Calumet
El Reno

57 S iy

Community Code

095
096
097
098
099
100
101
104
105
106
107
108
109
110
111
112
113
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
158
159
160
161

Community Code - OK



County

Carter

Cleveland

Comanche
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Oklahoma Community Codes (cont.)

Community Name

Mustang
Piedmont
Union
Yukon
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

A =

18

Community Code

162
163
164
165
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

Community Code - OK



County

Cotton

Custer

Garvin

Grady

Harmon

Strong Heart Study [l 3/31/97

Oklahoma Community Codes (cont.)

Community Name

Sterling
Devol
Randlett
Temple
Walters
Arapaho
Butler
Clinton
Custer
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

IA-

19

Community Code

256
260
261
262
263
291
292
293
294
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

Community Code -- OK



County

Jackson

Jefferson

Kiowa

=
=
-
{s-]

McClain
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Oklahoma Community Codes (cont.)

Community Name

Gould
Hollis
Altus

Blair

Duke
Eldorado
Elmer
Headrick
Martha
Olustee
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

1A- 20

Community Code

397
398
435
436
437
438
439
440
441
442
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

Community Code -- OK



County

Murray

Oklahoma

Stephens

Strong Heart Study Il 3/31/97

Oklahoma Community Codes (cont.)

Community Name

Purcell
Rosedale
Washington
Wayne

Big Canyon
Davis
Dougherty
Hickory
Sulphur
Okla City, Rur
Arcadia
Bethany
Choctaw
Edmond
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

I A -

21

Community Code

578
579
580
581
664
665
666
667
668
g4 17/
718
719
720
J2
722
723
724
725
726
Vel
728
129
730
73l
905
906
907
908
909
910
911
912
927
928
929

Community Code -- OK



County

Washita

Strong Heart Study [l 3/31/97

Oklahoma Community Codes (cont.)

Community Name

Hollister
Loveland
Manitou
Tipton

Bessie
Burns Flat
Canute
Cloud Chief
Colony
Cordell
Corn

Dill City
Foss
Rocky
Sentinel

FA- 22

Community Code

930
931
932
933

965
966
967
968
969
970
971
972
973
974
975

Community Code -- OK



APPENDIX 9

CODES FOR IHS FACILITIES BY AREA AND SERVICE UNIT

Service
Area Code Service Unit Code Location 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 Riy
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 [sabel
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 He
10 15 30 Allen Hs
10 15 31 Kyle Hs
Strong Heart Study 11l 3/31/97 145 23 Service Unit Code -- SD/ND



Service
Area Code

10

10

10
Service

10

10

10

10

10
Service

10

10
Service

10

10

10

10

10
Service

10
Service

10
Service

10

Unit Location
Code Code

Area: Aberdeen (cont.)

15 32

15 62

15 63

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 0l

Unit: Yankton

21 0l

Strong Heart Study 11 3/31/97 14 - 24

Facility Name

Manderson Hs
Porcupine Sc
Porcupine Ch

Rosebud Hosp
Norris Sc

St. Francis
White River
Parmelee

Sisseton Hos
Wahpeton Hc

Ft. Yates Hos
Mclaughin He
Bullhead Hs
Cannonbal Hs
Wakpala Hs
Belcourt Hos

Winnebago Ho

Wagner Hosp

Service Unit Code -- SD/ND



Service
Area Code

Service

50

50
Service

50

50

50
Service

50

50

50
Service

50

50

50

50
Service

50

50

50

50
Service

50
Service

50
Service

50

50

Service
55
55
55
55
55
55

Unit
Code

Unit:
52
52
Unit:
53
53
53
Unit:
54
54
54
Unit:
55
55
55
55
Unit:
56
56
56
56
Unit:
58
Unit:
59
Unit;
62
62

Unit:
52
52
52
52
52
52

Strong Heart Study Il 3/31/97

Location
Code

Area: Oklahoma

Claremore
0l

14
Clinton
01

10

11
Kansas
10

20

30
Lawton
01

10

30

31
Pawnee
10

11

12

13
Shawnee
10
Tahlequah
01

Ada

0l

11

Area: Oklahoma Tribe/638

Claremore
02
11
12
15
16
31

1A - 25

Facility Name

Claremore Ho
Miami Hl Cen

Clinton Hosp
Watonga H. Ct
Concho He

Holton He
Haskell He
White Cloud

Lawton Hosp
Anadarko Hc
Carnegie Hc

Riverside Hs

Pawhuska Hec
White Eag He
Pawnee Hc

Pawnee Benefit Package

Shawnee H Ct
W.W. Hastings

Carl Albrt H
Wewoka HI Ct

Creek Nation

Delaware Dhe
Okemah H Ct

Indian Hlth. Res. (Tulsa)
Salina Hith. Center

Sapulpa He

Service Unit Code -- OK



Service
Area Code

Service

55

55
Service

55

55

55
Service

55

55

55

55
Service

55

55
Service

55

Unit
Code

Unit:
58
58
Unit:
59
59
59
Unit:
60
60
60
60
Unit:
62
62
Unit:
63

Strong Heart Study 111 3/31/97

Location
Code

Shawnee
11

12
Tahlequah
10

11

12
Talihina
01

11

12

13

Ada

10

12

Eagle Pass
00

1A- 26

Facility Name

Oklahoma City Clinic
Black Hawk Clinic

Eufaula He
Sallisaw Hc
Dkmartin He

Talihina Hos
J. Andrsn Hc
Hugo HI Ct

Mcalester He

Tishomingo
Ardmore He

Eagle Pass

Service Unit Code - OK



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

Strong Heart Study Il 3/31/97 LA~ ZF Service Unit Code —- AZ



APPENDIX 10

NON-IHS HOSPITALS AND CODES

L 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 Hosital, 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

Strong Heart Study I1I 3/31/97 1A- 28 Non-IHS Hospital Code - SD/ND



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. Citr, 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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301
303
304
305
307
309
310
312
313
314
315
316
317
320
321
322
323
327

Barbara Howard
Jim Howard
Betty Jarvis

Paula Harper
Linda Phillips
Michael Paidi
Shinkuro Kataoka
Joy Jones

Matilda Johns
Helen Johns
Rowena Juan
Oreen Johns
Angeline Barley
Sonja Antone
Carmelita Estenson
Maurice Sievers
Rosinna Brionnes
Daryl Allis

Strong Heart Study 111 9/22/97
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PERSONNEL CODES

Arizona Center

IA -

31

11

328
329
333
339
340
341
342
343
344
345
346
347
348
352
354
356
357

Greg Wood

Don Warne
Andrea Kriska
Kathleen Quintero
Robert Hanson
Janet Andrews
Joanne Carter
Michael Cyll
Veronica Rhodes
Valentine Rodriguez
Wesley Yamada
Judy Bergman
Pamala Daily

Bert Lewis
Melissa Bergman
David Robbins
Roseanne Lewis

Personnel Codes -- AZ



101
102
109
119
134
160
182
190
197
198
402
405
406
407

Thomas K. Welty
Beverly Blake Price
Arliss Keckler
Corbin LeBeau
Kurt Schweigman
Marcia O'Leary
Lillian Brown

Alan Crawford

Neil Sikes

Theresa Sikes
Arlene Iron Crow
Theresa Wounded Face
Sue Crawford
Misty Tyon
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Dakotas Center

I A-

32

408
410
411
412
413
414
415
416
417
418
419
420
421

Jim Galloway
Brenda Veit

Joyce Marshall
Marie Kougl
LaVonne Looking Elk
Chris Zahn

Jay Bad Heart Bull
Wendy Lawrence
Francine Red Willow
Janna Morris
Jeanette Ofstad

Joe Ferber

Sarah Lantis

Personnel Codes -- SD/ND



201
202
203
204
206
208
209
211
212
215
216
217
221
227
229

Elisa Lee
Linda Cowan
Everett Rhoades
Jeunliang Yeh
Carl Schaefer
Linda Poolaw
June Eichner
Chris McGlory
Lee Keesee
Juanita Cortez
Data Manager
Bill Moore
Ying Zhang
Taugeer Ali
Karen Kimbley

Y- 2000
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Oklahoma Center

1A~ 33

231
232
234
235
240
241
242
250
261
270
271
272
290
291
292

Stephanie Gomez
Peng Li

Kurt Schweigman
L.eon Kalbfleisch
Fawn Yeh

Wenyu Wang
Boureima Sambo
Richard Devereux
Melisa French
Paul Enright
Dorrie Rhoades

Yvette Roubideaux

Weibers

"

"

Personnel Codes - OK



201
202
204
205
208
215
227
229
231
235
240
241
242
216
252
206
232

Elisa Lee

Linda Cowan
Jeunliang Yeh
Oscar T. Go
Linda Poolaw
Juanita Cortez
Taugeer Ali
Karen Kimbley
Stephanie Gomez
Leon Kalbfleisch
Fawn Yeh
Wenyu Wang
Boureima Sambo
Jocelyn Langevin
Dara Hill

Carl Schaefer
Dinesh Dalbir

Strong Heart Study [l 9/22/97

Oklahoma Center
214
217
233
262
250
251
270

261
234

290
291
292

293

1A: 33

Lorrie Hollingsworth

Bill Moore
Karita Nichols
Kamran Rafiq

Richard Devereux
Cheryl Pegus
Paul Enright

Melisa Cozad
Kurt Schweigman

Weibers

"

Bennett Goss

Personnel Codes -- OK
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APPENDIX 12
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 [HS community code.

Item

11.
2%

Instructions

Decedent's name. Enter the first, middle, and last name of the decedent. Begin each name in the
left-most box using CAPITAL letters.

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.

Sex. Record the decedent's sex.
Race. Record as is stated.

Marital status. Record as listed. If the death certificate just says "not married" or "S", record as
"Single".

Date of birth. Record as listed on the death certificate.
Date of death. Record as listed on the death certificate.
Time of death. Convert all time to 24 hour clock and record. Enter unknown as "=" in each field.

Location of death. Choose an appropriate answer. Other includes nursing home, another residence,
or a non-hospital institution.

Autopsy. Record as indicated on the death certificate.

Record whether this is a coroner’s or medical examiner’s case.

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 "S minutes or less".

Date abstract completed. Record the date the Death Certificate Form is completed.

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.

Strong Heart Study 11 6/20/97 L N Instructions of Death Certificate Form



APPENDIX 13
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. 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 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 filled after contact, such as
relationship to the decedent. In some cases the informant may change after calling, 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 for the attempts at contacting the informant. The interviewer should put 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 their health in the year prior to date. 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 is asked 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, 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.

Strong Heart Study Il 6/20/97 B 2 Informant Interview Instructions



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.

[f 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.

Written releases need to be witnessed.

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.

IL

ITEM

Detailed Instructions for Various Questions

DESCRIPTIONS

6-8

Information on the decedent's name, date of death, and informant should be filled out prior to the
informant interview,

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.

These questions relate to the decedent’s medical history and thus are "ever" questions.
q ry q

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.

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.
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9-12

20

21

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.

[f decedent was hospitalized more than once or stayed in more than | 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 usually 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.

"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 sign 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).
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23-24

26

27

28

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 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?").

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.

Fill in the appropriate response.
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29

30

31

32

33

Fill in as much of the information as is known.

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.

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".

Close the interview by thanking the informant and repeating how much the quality of our research
depends on the cooperation of people like themselves. 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.

Interviewer evaluate the quality of information provided by the informant.
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THE STRONG HEART STUDY Il
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

Mortality Survey
Death Certificate Form

ID number: TOCEN s PR N e Ll Community Code:

Social Security Number: PR L

s Decedent:

AR BT AT e i R 6T | (AT T S W (1S el 1 A S

b. Middle name: Y NGRS SR [ | SR et e ) | W

AL LS B e ol U, (P ) - L 0 L OO e e T T (Y

2 Death certificate number: (State File Number) [P .y O ) S RN
3 Sex: Male |___|1 Female |___|2
4. Race/Ethnicity:
American Indian S © Oriental l__ls
Hispanic e Other L
White L= Unknown {2l
Black |4
5. Marital status:
Married N Divorced |4
Single | 2 Widowed ___|s
Separated R Unknown Jo ==lp
6. Date of birth: U ) R 1t | ] g ) 1 O
mo day yr
7. Date of death: ARES) == S WSS T R I 2w O |
mo day yr
8. Time of death (24 hour clock): james] e e
(If “Death Occurred” is missing use “Death Pronounced”) hr min
9. Where did the decedent die?
IHS hospital/clinic in study area 51y Home |___|a
Non-IHS hospital in study area o - Other I
Hospital out of area |3 Location unknown  |___ |9
10. Was an autopsy performed? Yes |___ |1 No|__|2 Unknown|__|o
11. Was this a coroner’s or medical examiner's case? Yes |__ |1 No|__ |2 Unknown |___|s
12. Interval between onset and death (for immediate cause of death):
5 min. or less . 1 week or less o4
1 hour or less |2 1 month or less __Is
1 day or less Losis more than 1 month |___|6
Unknown or not recorded  |___|o
13.  Date abstract completed: I l"lm 1/ alay_lfl I 3|,«r el
14,  Code number of abstractor completing this form: L -
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THE STRONG HEART STUDY Il
CARDIOVASCULAR DISEASE IN AMERICAN INDIANS

Mortality Survey
Informant Interview Form

ID number: IV I Y )

Social Security Number: joe I fioiie) R Loeg )

A. DECEDENT (filled by study center staff prior to interview)

1. Name:

Last First Middle

2. Date of death: | ! /| ,w_!ll | Lr o |

B. INFORMANT (filled 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/daylyr) (24 hr clock) 3=0ther 9=Refused

1) il s £ on o

2) Sy

D. Person Providing Information (filled 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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10.
i
12.

13.

14.

15.

These first questions are about his/her medical history.

Before his/her final iliness, 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 |___|s
Did he/she ever have any of the following medical condition or procedures before his/her
final illness? Yes No  Unknown
a. heart attack? ] U - Sl 5
b stroke? S 7S e -
¢, heart failure? ] S - g
d. rheumatic heart disease? (SN ¢ B TG I [T
& any other heart disease or heart condition je=te iy |20 %= els

If yes, specify:

f. coronary bypass surgery (CABBAGE) 1 ) I - S
g. coronary angioplasty (balloon angioplasty) e (R0 SO - S | (O,
h. insertion of pace maker (defibrillator) | & ] S 1
I. I [ I

any other heart surgery? |2 ls

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? el T T e (PR

In the month prior to death? ) ;) R - T (PSS

In the 7 days prior to death? ] ¢ 1 R S S
Were any hospitalizations for heart attack or chest pain? Yes |___|1 No |___|2 Unknown |___|o
Was a hospitalization for heart surgery? Yes |___ |1 No|___|2 Unknown |___|9
What was the date of the Jast hospital admission? MO i) R IR [ TR (e | T
(I