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Preface

Immediately after deciding to embark on writing this book, I did exactly what any other public
health nutritionist in the Internet age would do — a Google search to determine the availability of
other books, and also journals, dedicated to nutrition in public health. I identified six books with
“community nutrition” in the title but only two books and a single journal devoted exclusively to
public health nutrition. I found myself asking why I should not be reticent to add yet another book
to what already seemed like a crowded field. Is nutrition and public health sufficiently mature for
three new books in that many years? I believe the answer to that question is a resounding,
unequivocal “Yes!.” Three books and a journal dedicated to a topic that unarguably holds the key
to the primary and secondary prevention of some of the major causes of premature death in the
United States must still be considered woefully inadequate.

The purpose of Nutrition in Public Health: Principles, Policies, and Practice is to provide
public health professionals with an overview of the field, with a focus on the federal government’s
role in determining nutrition policy and practice. The book was written with the conviction that an
understanding of government and a familiarity with the demographic profile of the United States
population are necessary in order to appreciate nutrition in public health today.

The principles of public health nutrition are presented in the first half of the book. These eight
chapters examine the population of the United States, nutritional epidemiology, food and nutrition
surveys for monitoring the public’s health, programs to reduce disparities in the prevalence of diet-
related chronic disease, weight control challenges and solutions, and an examination of special
populations — breastfeeding mothers, people with HIV and AIDS, and prison inmates.

The nutrition policy of the United States is addressed in the two chapters that deal with food
and nutrition politics and dietary advice.

The last third of the book deals with practicing public health nutrition. These five chapters
present the tools for conducting a food and nutrition assessment of a community, designing and
carrying out a social marketing campaign, and writing a grant proposal. Programs to promote food
security and to ensure the safety of the food supply are also discussed.






Acknowledgments

My sincerest thanks to all the people who helped bring this project to fruition: my current and
former students (as every college professor readily admits, our students teach us far more than we
could ever teach them by forcing us to organize our thoughts, sharpen our arguments, and critically
examine all sides of an issue); my Hunter College colleagues and friends in the Urban Public Health
Program and in the Nutrition and Food Science track; the City University of New York Food And
Nutrition faculty (we call ourselves CUNY FAN); my cohorts in nutrition from New York City and
throughout the United States; and the generous and knowledgeable public health nutritionists I
have met online. Specifically, I must single out the following individuals:

e Margaret Meehan, M.A., M.P.H., R.D., Hunter College 06, and editor par excellence.

* Hunter College colleagues Nicholas Freudenberg, Dr. P.H. for his insight on correctional
health in particular but, much more, for his overall inspiration as a leader in public health;
epidemiologist Philip Alcabes, Ph.D., M.P.H., for his irreverent view of the world as
well as his review of the epidemiology chapter; and environmental health scientist Jack
Caravanos, Dr. PH., who set me straight on GIS.

e Former Hunter College students, Fania Yanberger, J.D., who provided guidance on the
legal materials, especially the sections about GM foods; Qalvy Grainzvolt, B.S., a
Metropolitan Opera supernumerary who cheerfully supplied the opera quotations; and
Nicole Bourdon, who discovered that low-income African American and Hispanic women
read magazines that contain more advertisements for low-quality food than their white
counterparts.

e Barbara Wakeen, M.A., R.D., L.D., C.C.FP, owner of Correctional Nutrition Consult-
ants, and Marge Bolella, M.S., R.D., of the New York State Department of Corrections
for their advice about nutrition in correctional health.

e Meredith Johnston, Archivist at the Child Nutrition Archives, and Beth King, Acting
Director of Technology Transfer, both at the National Food Service Management Insti-
tute, for their ability to retrieve primary sources of information about the genesis of the
National School Lunch Program, including obscure typed reports that were originally
disseminated through carbon copies.

* Margo Wooton, Director of Public Policy at the Center for Science in the Public Interest,
who allowed some of her activist materials to be included in Chapter 10.

e Michael Ochs, formerly the Richard F. French Music Librarian at Harvard University,
who trolled the JSTOR database of journal articles and Social Science Citation Index
for quotations I failed to cite correctly.

e CRC Press staffers Randy Brehm, Gail Renard, and Patricia Roberson.

Any errors, omissions, and shortcoming in this book are, of course, my own.

Arlene Spark, EdD, RD, FADA, FACN
Demarest, NJ






The Author

Arlene Spark was educated at the City College of New York and Columbia University Teachers
College. After majoring in English at City College, she worked as a narcotics caseworker with the
New York City Department of Social Services and then as a home economics teacher at a correc-
tional facility for men and women who had been incarcerated on drug-related charges. Her home
economics experience led her to Columbia, where she earned degrees in public health nutrition,
community nutrition education, and nutrition education. Dr. Spark started teaching on the college
level while she was still in graduate school. The first course she taught was community nutrition,
and she has been teaching it ever since. She is now an associate professor at Hunter College in the
City University of New York, where she coordinates the tracks in nutrition and food science
(undergraduate curriculum), public health nutrition (MPH curriculum), and the dietetic internship.
Arlene Spark has been a nutritionist for 35 years. She was in the first cohort of registered dietitians
to become board certified in pediatric nutrition. She is a fellow of the American Dietetic Association
and of the American College of Nutrition. She has worked at the American Health Foundation and
New York Medical College, where she directed nutrition in preventive cardiology and pediatric
gastroenterology. She lives in Demarest, New Jersey, with Daniel Ochs, M.D.






’I Nutrition in Public Health

What’s in a name? That which we call a rose by any other name would smell as sweet.

William Shakespeare’s Romeo and Juliet, ca. 1594

1.1 PUBLIC HEALTH

In this chapter, we will introduce and describe a variety of processes, professionals, regulations,
and regulatory agencies involved in the promotion of public health. Included is a brief historical
overview of the development of attitudes about public welfare in this field, and their influence on
the institutions and policies responsible in the U.S. for protecting the public and encouraging health
through good nutrition. According to The Future of Public Health, a landmark report released two
decades ago by the Institute of Medicine (IOM), the mission of public health is to “assure conditions
in which people can be healthy.”! This mission is carried out through organized, interdisciplinary
efforts that address the physical, mental, and environmental health concerns of communities and
populations at risk for disease and injury.

1.1.1 Core FUNCTIONS AND ESSENTIAL SERVICES

The IOM report identified three core functions of public health — assessment, policy development,
and assurance. Each of these core functions is realized through the provision of two or more
essential (or key) public services.

* The purpose of assessment and monitoring of the health of communities and populations
at risk is to identify health problems and priorities, and evaluate health services. Assess-
ment and monitoring are carried out through the systematic collection, analysis, and
dissemination of information about the health of the community in order to:

1. Identify health problems in the community
2. Evaluate effectiveness, accessibility, and quality of personal and population-based
health services

e In collaboration with community and government leaders, public health policies are for-
mulated in order to solve local and national health problems and priorities that have been
identified. Comprehensive public health policies serve the public interest by their ability to:

3. Support individual and community health efforts
4. Inform, educate, and empower people about health issues
5. Mobilize community partnerships to identify and solve health problems

* Assurance sees to it that all populations have access to appropriate and cost-effective
care, including health promotion and disease prevention services, and evaluation of the
effectiveness of that care. This oversight assures that the public receives the services
promised to them, which is designed to:

6. Assure a competent public health and personal healthcare workforce
7. Ethically manage self, people, and resources
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8. Enforce laws and regulations that protect health and ensure safety
9. Link people to needed personal health services and assure the provision of healthcare
when otherwise unavailable

Research for new insights and innovative solutions is the tenth essential public health service
identified by the IOM. Research serves as an umbrella over all the other essential services.

1.1.2 Key RESPONSIBILITIES

The public’s health is achieved through the application of health promotion and disease prevention
technologies and interventions designed to improve and enhance quality of life. These responsibil-
ities include the ability to:

* Prevent epidemics and the spread of disease

* Protect against environmental hazards

* Prevent injuries

* Promote and encourage healthy behaviors and mental health
* Respond to disasters and assist communities in recovery

* Assure the quality and accessibility of health services

1.1.3 TRAINING IN PusLic HEALTH

In the U.S., credible training in public health is offered through master of public health (MPH) degree
programs that have been accredited by the Council on Education in Public Health (CEPH).> Whereas
the MPH is the primary professional public health degree, other graduate degrees that also designate
preparation for public health practice in a community setting that are considered to be equivalent to the
MPH include the degrees of master of health administration (MHA), master of health services admin-
istration (MHSA), master of health science (MHS), and master of science in public health (MSPH).

At a minimum, CEPH-accredited degree-granting programs must offer training in five areas of
knowledge that are basic to public health.

* Biostatistics — collection, storage, retrieval, analysis, and interpretation of health data;
design and analysis of health-related surveys and experiments; and concepts and practice
of statistical data analysis

e Epidemiology — distributions and determinants of disease, disabilities, and death in
human populations; the characteristics and dynamics of human populations; and the
natural history of disease and the biologic basis of health

*  Environmental health sciences — environmental factors including biological, physical,
and chemical factors that affect the health of a community

* Health services administration — planning, organization, administration, management,
evaluation, and policy analysis of health and public health programs

* Social and behavioral sciences — concepts and methods of social and behavioral sciences
relevant to the identification and solution of public health problems.

The study of nutrition is conspicuously absent from the fundamental areas of knowledge CEPH
requires for accrediting public health programs and schools. In a sense, the tail wags the dog. As
CEPH does not explicitly call for nutrition, schools and programs are not required to offer it in
their curricula. Therefore, one goal of this book is to provide an overview of nutrition in public
health for public professionals whose training lacked sufficient preparation in this important area.

1.2 NUTRITION IN PUBLIC HEALTH

EEINT3

Although the phrases “nutrition in public health,” “nutrition and public health,” and “public health
nutrition” sound as if they are synonymous, subtle but important differences exist among these phrases.
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On the one hand, “nutrition and public health” suggests the coexistence of the fields of nutrition
and public health, although not necessarily as equal partners.

On the other hand, “nutrition in public health” refers to the discipline of nutrition that functions
as a branch of the vast field of public health.

Closely related to “nutrition in public health” is “public health nutrition,” which refers to the
population-focused branch of public health that monitors diet, nutrition status and health, and food and
nutrition programs, and provides a leadership role in applying public health principles to activities that
lead to health promotion and disease prevention through policy development and environmental changes.
This definition of public health nutrition represents a distillation of the competencies for public health
nutrition that were suggested by national and international leaders in the field.3#>

Nevertheless, I use all three phrases interchangeably in this book.

1.2.1 NutrimioN IN COMMUNITY HEALTH

The term nutrition in community health refers to nutrition as a component of the community health
branch of public health; “nutrition and community health” connotes the coexistence of nutrition
and community health; and “community nutrition” refers to the branch of public health that focuses
on promoting the health of individuals, families, and communities by providing quality services
and community-based programs tailored to the unique needs of different communities and popu-
lations. Community nutrition comprises health promotion programs, policy and legislative initia-
tives, primary and secondary prevention, and healthcare across the life span. These three phrases
are also used interchangeably in this book.

1.3 PUBLIC HEALTH NUTRITION

Public health nutrition is a professional discipline with its own body of knowledge and relevant
skills. Imbedded in the practice of public health nutrition are services and activities to assure
conditions in which people can achieve and maintain nutritional health. This array of services and
activities includes:

* Surveillance and monitoring of nutrition-related health status and risk factors

e Community- or population-based assessment, program planning, and evaluation

e Leadership in community- and population-based interventions that collaborate across
disciplines, programs, and agencies

* Leadership in addressing the access and quality issues around direct nutrition services
for populations.®

1.3.1 SURVEILLANCE AND MONITORING

Nutrition monitoring is a complex system of activities that provides information about the dietary,
nutritional, and related health status of Americans, the relationships between diet and health, and
the factors affecting dietary and nutritional status. On the national level, surveillance and monitoring
are carried out through a wide array of surveys conducted by the National Center for Health
Statistics (NCHS) in the U.S Department of Health and Human Services (HHS) and by the U.S.
Department of Agriculture (USDA).” Data from these surveys are used in public health nutrition
policymaking in the areas of food safety, food fortification, food labeling, dietary guidance, tracking
progress toward nutrition and health objectives, and setting nutrition research priorities. Some
surveys, such as those in the behavioral risk factor surveillance systems (BRFSS), have state
components, which can be used for state-level monitoring endeavors. These surveys are discussed
in Chapter 5.

Monitoring the nation’s food availability and consumption is one of the responsibilities of the
USDA. Researchers at all levels of government have access to the USDA’s food composition
databases. In 2006, the USDA released nationwide dietary intake data for the years 2003—-2004
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that were collected in “What We Eat in America” (WWEIA), the dietary interview component of
the National Health and Nutrition Examination Survey (NHANES) 2003-2004. NHANES and
WWEIA are additional surveys discussed in Chapter 5.

1.3.2 AssSesSMENT, PROGRAM PLANNING, AND EVALUATION

Assessment is the foundation for developing and implementing program planning. Assessment also
serves as a baseline for program evaluation. In public health nutrition, assessment may be based
on data obtained from national and statewide surveys as well as from information obtained from
local community food and nutrition assessments. These topics are discussed in Chapter 12.

1.3.3 PusLic HEALTH NUTRITIONISTS

Public health nutritionists are engaged in public health nutrition activities. They have data analysis
skills and are proficient in community development, program planning, program management,
program evaluation, budget development, and policy analysis and development.® Public health
nutritionists include midlevel planners, researchers, and teachers, administrators, and directors of
research and training programs. Public health nutritionists also function as macro planners, decision
makers, and heads of governmental sectors. Although active communication among public health
nutritionists and community nutritionists is highly valued, it is most likely that midlevel planners,
researchers, and teachers will interact most with professionals at the community level and with
upper-level public health nutritionists.’

Public health nutritionists provide leadership in assessing the need for public health nutrition
campaigns planning, and evaluating them. They are also responsible for assuring compliance with
laws and regulations regarding the provision of community nutrition services and assuring compe-
tence of the nutrition workforce.

Public health nutrition professionals are employed by the public (that is, government or tax-
supported) sector, as opposed to being employed by the private (for-profit) sector. Table 1.1
compares the scope of practice of community vs. public health nutritionists. Box 1.1 contains a
discussion of community and public health nutrition as separate branches of public health.

1.3.3.1 Training Public Health Nutrition Professionals

A review of domestic and international graduate and postgraduate programs in public health nutrition
reveals an array of objectives and competencies the various programs want their graduates to attain.
For example, Harvard established five broad objectives to guide their doctoral-level training of students
in public health nutrition. Outlined in this section are the objectives Harvard identified for training
their public health nutritionists along with the chapters in this book that focus on each of the objectives.

e To acquire detailed knowledge regarding the biological basis of nutrition and the mech-
anisms by which diet can influence health (Chapter 6 and Chapter 7)

e To develop the ability to translate research into practice through skills in nutrition
surveillance, policy (Chapter 10), program planning and evaluation (Chapter 12), man-
agement, oral and written communication, and information dissemination (Chapter 14)

* To gain an interdisciplinary perspective on public nutrition (Chapter 15) in both its
domestic and international context

* To develop the necessary quantitative skills in biostatistics required for the evaluation of
diet and disease relationships in epidemiologic studies (Chapter 4)

* Attain skills in developing research proposals that require the integration of knowledge
about human nutrition with epidemiologic concepts in order to improve diet and activity
and reduce disease risk in populations (Chapter 16)
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TABLE 1.1

Scope of Practice of the Community Nutritionist and the Public Health Nutritionist

Community Nutritionist

Public Health Nutritionist

Focus Focuses on issues that affect the Focuses on issues that affect the
whole population rather than the whole population rather than the
specific dietary needs of individuals specific dietary needs of individuals

Empbhasis Emphasizes promoting health and Emphasizes promoting health and

Target population

preventing disease in populations
and groups

The population is circumscribed to a
local level that may consist of
homogenous groups of people

preventing disease in populations

The population includes a wide
spectrum of people and needs

Practice The practice of community nutrition The practice of public health nutrition
may include the delivery of nutrition may include the assessment for and
programs and services design, management, and evaluation

of nutrition programs and services

Supervision Community nutrition programs and Public health nutritionists may train
services may be delivered by and supervise community
professionals and also by nutritionists
paraprofessionals who are trained
and supervised by professionals

Rules Community nutritionist adheres to Public health nutritionist enforces
laws and policies; suggests policy laws; creates policy

Employment Community nutritionists may be Pubic health nutritionists may be

employed at the city or county levels,
and by local nonprofit and for-profit
agencies that deliver nutrition
services. Community nutritionists
may also be self-employed

employed at the federal, state,
county, and city levels

Box 1.1 Community Nutrition and Public Health Nutrition as Separate

Branches of Public Health

Unquestionably, public health nutrition encompasses a broader domain than community nutri-
tion. Nevertheless, almost a decade’s worth of community nutrition textbooks mischaracterizes
public health nutrition as a component of community nutrition.

The problem, as I see it, may be traced to the American Dietetic Association (ADA), whose
House of Delegates recognizes six domains of professional practice — community nutrition,
clinical nutrition, consultation and business practice, food and nutrition management, educa-
tion, and research. Subsumed under each domain are specialized practice groups. To illustrate:
classified under “community nutrition” are the areas of developmental and psychiatric disor-
ders, hunger and environmental nutrition, food and culinary professionals, gerontological
nutritionists, nutrition education for the public, vegetarian nutrition, and public health nutrition.
This can only be described as a hodgepodge. It appears that as new subspecialties arose they
were classified under community nutrition if they did not otherwise belong under the headings
of clinical nutrition, management, and so on.
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To regard the community as greater than the public is an inherently flawed view. The
practice of cataloguing public health nutrition under community nutrition distorts the inherent
logic of conceiving of the public as being a broader domain than the community. This is not
just an issue of semantics. Community nutrition and public health nutrition are complementary
disciplines; they are not hierarchical.

It is not my intention to denigrate the ADA, which is constantly challenged by the need to
respond to a rapidly changing healthcare landscape. Classifying public health nutrition under
community nutrition is just one example where ADA has fallen behind. Because of the organi-
zation’s obligation to address what their leaders perceive as more pressing concerns, the logical
fallacy represented by subsuming public health nutrition under community nutrition persists and
has been repeated countless times. (Boyle and Holben, 2006: * ... community nutrition is the
broader of the two terms”’; Obert, 1986, “ ... community nutrition is used here in a very broad
sense to include all nutrition programs in which there is community interaction.”)

In terms of career ladders, one may move from working as a community nutritionist in a
local comprehensive primary care clinic to the position of senior public health nutritionist at
the county level. Having moved from community to county indicates the ability to handle a
much broader range of responsibilities and with it more authority and certainly a higher salary.
But that move describes a switch from one job title to another. While some of the skills needed
to work on the county level may have been honed in the community, new skills will be needed
on the county level and other skills will no longer be practiced.

My point is that each area — community nutrition and public health nutrition — is its own
specialty, and each is a separate, albeit connected, branch of public health. Similarly, the titles
“community nutritionist” and “public health nutritionist” describe different sets of required
skills and competencies and certainly a different scope of authority.

Sources:

American Dietetic Association. House of Delegates Governance Structure to Move the Profession Forward. June 23,
2006. Available at: http://www.eatright.org/ada/files/Gov_Structure_1_HOD_BG_FINAL_06-23-06.pdf. Accessed
January 10, 2007. Boyle, M.A. and Holben, D.H. Community Nutrition in Action: An Entrepreneurial Approach,
Fourth Edition. Belmont, CA: Wadsworth/Thomson, 2006. Obert, J.C. Nutrition in the Community, Second Edition.
New York: Wiley, 1986.

1.3.3.1.1 Training and Credentials in the U.K.

The Nutrition Society of the United Kingdom (U.K.) publishes Standards of Competency in Public
Health Nutrition (the U.S. does not have such a document). In the U.K., a nutritionist trained in public
health who has recently graduated from an accredited program becomes an associate public health
nutritionist (Assoc PHNutr). A full registrant who has professional experience is designated a regis-
tered public health nutritionist (RPHNutr). Public health nutritionists from the U.K. (with the credential
RPHNutr) meet the Nutrition Society’s competency standards. The U.K. provides specialist compe-
tencies in public health nutrition congruent with each of the U.K.’s essential public health services,'”
which are similar to those of the U.S. The document is available on the Nutrition Society Web site.!!

1.4 COMMUNITY NUTRITION

Community nutrition focuses on the delivery of nutrition services in the areas where people live and
work. Community nutritionists are engaged in the direct delivery of nutrition services in the community.
The community nutritionist must have expertise in nutrition education and individual counseling for
high-risk clients as well as experience in program planning, implementation, and evaluation. Nutrition
in the community refers to tax-supported and private food and nutrition programs implemented for the
purpose of decreasing the prevalence of undesirable nutrition-related conditions as well as increasing
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food security in the community. Nutrition in the community also includes the local environment that
affects food choices, such as the availability of well-stocked supermarkets, the food environment in
schools, businesses that support breastfeeding mothers, as well as nutrition services provided by
tax-supported, nonprofit and for-profit entities, such as school meals, the Special Supplemental
Nutrition Program for Women, Infants, and Children, local food stamp offices, congregate feeding
programs for the elderly, and home delivered meals for the frail elderly and others who are housebound.
Both public health nutrition and community nutrition focus on issues that affect the whole
population rather than the specific dietary needs of individuals. The emphasis for each is on promoting
health and preventing disease. The population included in community nutrition is circumscribed to a
local level. In contrast, the population under the aegis of public health nutrition is much broader.

1.4.1 CoMMUNITY NUTRITIONISTS

Community nutritionists are largely employed by the public sector. Increasingly, however, nonprofit
organizations (such as the United Way and Second Harvest) and for-profit healthcare organizations,
such as health maintenance organizations and hospital outpatient departments, are employing com-
munity nutritionists to provide services to community groups. In addition, self-employed community
nutritionists provide consultation services to the Special Supplemental Nutrition Program for Women,
Infants, and Children programs and senior centers that are required to have a credentialed professional
(such as a registered dietitian or licensed nutritionist) provide nutrition education and approve menus.

1.4.2 TRAINING COMMUNITY NUTRITION PROFESSIONALS

The Commission on Accreditation in Dietetics (CADE, the credentialing arm of the American
Dietetic Association) requires that certain competencies are met by students who train in dietetic
internships with a community emphasis.!> They must be able to:

e Manage nutrition care for diverse population groups across the life span

¢ Conduct outcome assessment/evaluation of a community-based food and nutrition program

¢ Develop community-based food and nutrition programs

* Participate in nutrition surveillance and monitoring of communities

e Participate in community-based research

e Participate in food and nutrition policy development and evaluation based on community
needs and resources

* Consult with organizations regarding food access for target populations

* Develop a health promotion/disease prevention intervention project

e Participate in waived point-of-care testing, such as hematocrit and cholesterol levels

¢ Conduct general health assessment, such as blood pressure and vital signs

1.5 GOVERNMENT’S ROLE IN NUTRITION IN PUBLIC HEALTH

The field of public health nutrition is fueled by the public largesse. As a result, every discussion
about nutrition in public health must include reference to its funding sources in the federal gov-
ernment. To appreciate public health nutrition, it is therefore necessary to understand the organi-
zational structure of the U.S. government, including its various departments and agencies that
oversee public health nutrition programs. The following section provides a brief overview of the
federal government. The federal government has enormous influence over public health nutrition.
As noted in the next section, federal agencies are discussed in each chapter of this book.

1.5.1 FeDERAL GOVERNMENT

The structure and responsibilities of the federal'* government are defined by the U.S. Constitution.
Its first three articles establish the legislative branch (Article 1), the presidency (Article II), and the
judiciary (Article III). An organizational chart of the U.S. government appears in Figure 1.1.
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“Federal,” which also means “national,” refers to the government of the U.S. as distinct from those
of the individual states. A federal government is one in which power is divided between one central
and several regional authorities. In a federal system such as that of the U.S., the governments often
evolved from confederations. (Example: the 13 original colonies).

1.5.1.1 The U.S. Constitution
As defined by the U.S. Constitution (1787), the federal government consists of three branches:

e The executive branch — comprised of the president, vice president, and executive
departments and independent agencies — is responsible for enforcing the laws of the
U.S.

o The legislative branch or Congress — made up of the Senate and the House of Repre-
sentatives — is responsible for making the laws which govern the country

* The judicial branch — consisting of the federal courts such as the Supreme Court, court
of claims, court of customs, circuit courts of appeal, and district courts — is responsible
for interpreting the laws and ensuring that the rights of the people are protected.

1.5.1.2 The Bill of Rights

Just as important as the governmental structure established by the Constitution are the personal freedoms
guaranteed by the Bill of Rights and the 13th, 14th, and 15th constitutional amendments. Approved
by the First Congress in 1789 and ratified by the states in 1791, the first ten amendments to the
Constitution, known collectively as the Bill of Rights, assure basic individual liberties essential to a
free and democratic society. In the aftermath of the Civil War, the 13th, 14th, and 15th Amendments
(1865-1870) continued the mission of the Bill of Rights by abolishing slavery, by assuring citizens
due process in actions taken under state governments, and by taking the first steps toward providing
suffrage for all adults. These Constitutional guarantees stand as a bulwark against governmental abuses.
The Constitution has been amended 17 additional times since the Bill of Rights, most recently in 1992
(see Box 1.2).

Box 1.2 Constitutional Amendments, 1791-1992

Collectively, amendments one through ten are known as The Bill of Rights. They were signed
in 1791.

1. “Freedom of speech, religion, assembly, and the press” protects the people’s right to
practice religion, to speak freely, to assemble (meet), to address the government and of
the press to publish. Rules regarding food advertising fall under this amendment.

2. Protects the right to own guns. There is debate whether this is a right that protects the

state or a right that protects individuals.

Guarantees that the army cannot force homeowners to give them room and board.

4. Protects the people from the government’s improperly taking property, papers, or people
without a valid warrant based on probable cause (good reason).

5. Protects people from being held for committing a crime unless they are properly indicted,
that they may not be tried twice for the same crime, that you need not be forced to testify
against yourself, and from property being taken without just compensation. It also
contains due process guarantees.

6. Guarantees a speedy trial, an impartial jury, that the accused can confront witnesses
against them, and that the accused must be allowed to have a lawyer.

w
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Guarantees a jury trial in federal civil court cases. This type of case is normally no longer
heard in federal court.

Guarantees that punishments will be fair and not cruel, and that extraordinarily large
fines will not be set. Rules regarding correctional health fall under this amendment. A
jail’s failure to attend to the medical needs of its detainees may subject it to liability
under U.S. law. In Estelle v. Gamble, a case involving medical care in the Texas prison
system, the U.S. Supreme Court held that deliberate indifference to the serious medical
needs of prisoners is “unnecessary and wanton infliction of pain” in violation of the
Eighth Amendment’s prohibition of cruel and unusual punishment. (A higher standard
of medical care may apply to pretrial detainees, who are entitled under the due process
clause of the Fourteenth Amendment to be free from all punishment; in any event, a
pretrial detainee’s rights should never be less than those of a convicted prisoner.)

A statement that other rights aside from those listed may exist, and just because they
are not listed doesn’t mean they can be violated.

States that any power not granted to the federal government belongs to the states or to
the people.

More clearly defines the original jurisdiction of the Supreme Court concerning a suit
brought against a state by a citizen of another state.

Redefines how the President and Vice President are chosen by the Electoral College,
making the two positions cooperative, rather than first and second highest vote-getters.
It also ensures that anyone who becomes Vice President must be eligible to become
President.

“Abolition” abolished slavery.

“The right to vote” ensured that all citizens of all states enjoyed not only rights on the
federal level, but on the state level, as well. It removed the three-fifths counting of slaves
in the census. It ensured that the U.S. would not pay the debts of rebellious states. It
also had several measures designed to ensure the loyalty of legislators who participated
on the Confederate side of the Civil War.

Ensures that race cannot be used as a criterion for voting.

Authorizes the U.S. to collect income tax without regard to the population of the states.
Shifts the process of selecting senators from the state legislatures to the people of the
states.

Also known as “Prohibition,” abolished the sale or manufacture of alcohol in the U.S.;
amendment repealed by the 21st Amendment.

Also known as “Suffrage,” ensures that sex cannot be used as a criterion for voting.
Set new start dates for the terms of the Congress and the President, and clarifies how
the deaths of presidents before swearing-in would be handled.

Repealed the 18th Amendment.

Set a limit on the number of times a president could be elected: two 4-year terms. It has
one exception for a vice president who assumes the presidency after the death or removal
of the president, establishing the maximum term of any president to 10 years.

Grants the District of Columbia (Washington, D.C.) the right to three electors in presi-
dential elections.

The “poll tax” amendment ensures that no tax can be levied as a requirement to vote for
any federal office.

Clarifies even further the line of succession to the presidency and establishes rules for
a president who becomes unable to perform his duties while in office.

Ensures that any person 18 or over may vote.

Requires that any law that increases the salary of legislators may not take effect until
after an election.
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From time to time, amendments to the Constitution are cited in this book. For example, the
First Amendment is examined during the discussion about advertising that appears in Chapter 7
(Weight Control Challenges and Solutions), and the 14th Amendment is referred to in a discussion
about healthcare for inmates, which is presented in Chapter 8 (Special Populations).

1.5.1.3 The Legislative Branch of the Federal Government

The U.S. Congress is the legislative body of the federal government. It is bicameral (consisting of
two bodies), comprising the House of Representatives and the Senate. The House of Representatives
has 435 members, each representing a congressional district and serving a 2-year term. House
seats are apportioned among the states by population. Each state has two senators, regardless of
population. There are 100 senators, serving staggered 6-year terms. Both senators and representa-
tives are chosen through direct election.

The U.S. Constitution vests all legislative powers of the federal government in the Congress.
The powers of Congress are limited to those enumerated in the Constitution; all other powers are
reserved to the states and the people. Through acts of Congress, Congress may regulate interstate
and foreign commerce, levy taxes, organize the federal courts, maintain the military, declare war,
and exercise certain other “necessary and proper” powers.

The House and Senate are coequal houses. However, there are some special powers granted to
one chamber only. The Senate’s advice and consent is required to confirm presidential nominations
to high-level executive and judicial positions, and for the ratification of treaties. Bills for raising
revenue must originate in the House of Representatives, and only the House may initiate any
impeachment proceedings.

Congress meets in the U.S. Capitol in Washington, D.C. Reckoned according to the terms of
Representatives, the 109th Congress was in session from 2005 through 2006. The 110th Congress
meets from 2007 through 2008, and so on. THOMAS, named in honor of Thomas Jefferson and
invoked throughout the book, is a powerful interactive tool used for obtaining information about
bills proposed and laws that have been enacted.

The legislative mandates for incorporating cultural competence into all pubic health programs
are discussed in Chapter 9 (Cultural Competence). Congress relies on epidemiology to help deter-
mine where to allocate limited resources, as discussed in Chapter 4 (Epidemiology).

1.5.1.4 The Executive Branch of the Federal Government

The power of the executive branch is vested in the president, who also serves as commander-in-
chief of the armed forces. In order for a person to become president, he or she must be a native-
born citizen of the U.S., be at least 35 years of age, and have resided in the U.S. for at least 14 years.
Once elected, the president serves a term of 4 years and may be re-elected only once.

The president appoints the cabinet and oversees the various agencies and departments of the
federal government. The tradition of the cabinet dates back to the beginnings of the presidency itself.
One of the principal purposes of the cabinet (drawn from Article II of the Constitution) is to advise
the president on any subject relating to the duties of their respective offices. The cabinet includes the
vice president and the heads (usually known as “secretaries”) of the 15 executive departments —
Agriculture, Commerce, Defense, Education, Energy, Health and Human Services, Homeland Secu-
rity, Housing and Urban Development, Interior, Justice (headed by the Attorney General), Labor,
State, Transportation, Treasury, and Veterans Affairs. Also included in the cabinet are the administrator
of the Environmental Protection Agency, the director of the Office of Management and Budget, the
director of the National Drug Control Policy, and the U.S. trade representative.

In terms of nutrition in public health, the two most important cabinet departments — and the
government agencies referred to most frequently in this book — are the U.S. Department of
Agriculture (USDA) and the U.S. Department of Health and Human Services (HHS). In addition to
USDA and HHS, occasional allusions appear to the Departments of Defense, Education, Homeland
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Security, Interior, and Justice (DOJ). For example, the Department of Defense Fruit and Vegetable
Program is discussed in Chapter 14, and nutritional issues in the Justice Department’s correctional
health system are discussed in Chapter 8 (Special Populations).

1.5.1.4.1 Department of Agriculture

The U.S. Department of Agriculture (USDA) organizational chart appears in Figure 1.2. At least
six USDA offices within three agencies have a profound effect on public health nutrition policy
and practice see Box 1.3. These are the Food and Nutrition Service (FNS) and Center for Nutrition
Policy and Promotion (CNPP) within Food, Nutrition, and Consumer Services (FNCS); Food Safety
and Inspection Service (FSIS) within Food Safety; and Agricultural Research Service (ARS),
Economic Research Service (ERS), and Cooperative State Research, Education, and Extension
Service (CSREES) within Research, Education, and Economics.

1.5.1.4.1.1  Food, Nutrition and Consumer Services

The Food and Nutrition Service (FNS) administers the USDA food assistance programs, which
serve one in six Americans, and represent the nation’s commitment to the principle that no one in
the U.S. should fear hunger or experience want. The goals of the programs are to provide needy
persons with access to a more nutritious diet, to improve the eating habits of the nation’s children,
and to help America’s farmers by providing an outlet for distributing foods purchased under farmer
assistance authorities. FNS works in partnership with the states in all its programs. State and local
agencies determine most administrative details regarding distribution of food benefits and eligibility
of participants, and FNS provides commodities and funding for additional food and to cover
administrative costs. FNS administers the following food assistance programs. FNS food and
nutrition assistance programs are discussed in Chapter 13 (Promoting Food Security).

The Center for Nutrition Policy and Promotion (CNPP) coordinates nutrition policy in the
USDA and provides overall leadership in nutrition education for the American public. It also
coordinates with HHS in the review, revision, and dissemination of the Dietary Guidelines for
Americans, the federal government’s statement of nutrition policy formed by a consensus of
scientific and medical professionals. Chapter 11 (Food and Nutrition Guidance) examines the food
guidance system and dietary guidelines developed and maintained by CNPP.

1.5.1.4.1.2  Food Safety

The Food Safety and Inspection Service (FSIS) regulates the processing and distribution of meat
and meat products, poultry and poultry products, and egg products, to ensure that those products
moving in intrastate, interstate, and foreign commerce are wholesome, unadulterated, and properly
labeled and packaged. Chapter 15 (Food Safety and Defense) describes the role of FSIS in protecting
the food supply from unintentional and intentional contamination.

1.5.1.4.1.3 Research, Education, and Economics

The Agricultural Research Service (ARS) conducts research and provides information access and
dissemination to ensure safe food and to assess the nutritional needs of Americans. The Economic
Research Service (ERS) provides decision makers with economic and related social science
information and analysis in support of the USDA’s goals of enhancing the protection and safety
of U.S. agriculture and food, and improving U.S. nutrition and health. Research from the ARS and
ERS is cited throughout the book.

The Cooperative State Research, Education, and Extension Service (CSREES) links the research
and education resources and activities of the USDA with academic and land-grant institutions
throughout the nation. CSREES’s partnership with the land-grant universities is critical to effective
shared planning, delivery, and accountability for research, higher education, and extension pro-
grams. CSREES provides research, extension, and education leadership through economic and
community systems; families, 4-H, and nutrition; and competitive research, education, and extension
programs. CSREES, a major source of funds for demonstration projects and experiments in public
health and nutrition, is discussed in Chapter 16 (Grant Writing).



14 Nutrition in Public Health: Principles, Policies, and Practice

Box 1.3 Selected USDA Agencies that Influence Public Health Nutrition Policy and Practice

e Agricultural Research Service (ARS) serves as the USDA’s principal in-house research
agency.

e Center for Nutrition Policy and Promotion (CNPP) strives to improve the health and
well-being of Americans by developing and promoting dietary guidance that links sci-
entific research to the nutrition needs of consumers.

* Cooperative State Research, Education and Extension Service (CSREES) works with land-
grant universities and other public and private organizations to advance a global system of
extramural research, extension, and higher education in the food and agricultural sciences.

* Economic Research Service (ERS) functions as the USDA’s principal social science research
agency.

* Food and Nutrition Service (FNS) increases food security and reduces hunger in part-
nership with cooperating organizations by providing children and low-income adults
access to food, a healthy diet, and nutrition education in a manner that supports American
agriculture and inspires public confidence.

* Food Safety and Inspection Service (FSIS) enhances public health and well-being by
protecting the public from food borne illness and ensuring that the nation’s meat, poultry,
and egg products are safe, wholesome, and correctly packaged.

1.5.1.4.1.4  Library

USDA'’s National Agricultural Library (NAL) ensures and enhances access to agricultural informa-
tion. The NAL administers the Food and Nutrition Information Center (FNIC, http://www.nal.usda.
gov/fnic/about.shtml), which serves as a source of food and nutrition information for nutrition and
health professionals, educators, government personnel, and consumers.

1.5.1.4.2 Department of Health and Human Services

The Department of Health and Human Services (HHS) organization chart appears in Figure 1.3. All
11 agencies in this department interface with nutrition, but particularly noteworthy are the Centers
for Disease Control and Prevention (CDC), the Food and Drug Administration (FDA), and the National
Institutes of Health (NIH), the Administration on Aging (AoA) and the Indian Health Service (HIS).
Highlighted in Box 1.4 are the institutes and offices within the NIH that serve as the custodians of
funds that support the preponderance of nutrition-related research in human health and disease.

1.5.1.4.2.1  Centers for Disease Control and Prevention

As indicated in Figure 1.4, the CDC consists of six coordinating centers and an institute. In terms
of public health and nutrition, the most important units in the CDC are located within its Coordi-
nating Center for Health Information and Service, especially the National Center for Health
Statistics (NCHS) and the Coordinating Center for Health Promotion, especially the National Center
for Chronic Disease Prevention and Health Promotion and the National Center for Birth Defects
and Developmental Disabilities (NCBDDD).

Many programs under the jurisdiction of the CDC are discussed throughout this book. For
example, Chapter 14 (Social Marketing and Communication) looks at Verb™ (which was defunded
in 2006), the Diabetes Education Program, WISEWOMAN (Well-Integrated Screening and Eval-
uation for Women Across the Nation), and the National Bone Health Campaign. That chapter also
contains a section about the folic acid education efforts of the NCBDDD. Chapter 5 (Food and
Nutrition Surveys) examines surveys conducted by the National Center for Health Statistics
(NCHS), whereas Chapter 7 presents the NCHS growth charts.
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1.5.1.4.2.2  Food and Drug Administration

FDA’s mission is to promote and protect the public health by helping safe and effective products
reach the market in a timely way, to monitor products for continued safety after they are in use,
and to help the public get the accurate, science-based information needed to improve health. As
discussed in Chapter 15, FDA safeguards the nation’s food supply by making sure that all ingredients
used in foods are safe; that food is free of contaminants such as disease-causing organisms,
chemicals, or other harmful substances; new food additives are safe; the safety of dietary supple-
ments are monitored as well as the content of infant formulas and medical foods; and food labels
are regulated.

1.5.1.4.2.3 Indian Health Service

IHS is responsible for providing federal health services to American Indians and Alaska Natives.
The IHS is the principal federal healthcare provider and health advocate for Indian people. Its
goal is to raise their health status to the highest possible level. The IHS currently provides health
services to approximately 1.5 million American Indians and Alaska Natives who belong to more
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Box 1.4 Selected NIH Institutes and Agencies that Fund Nutrition Research

* National Cancer Institute (NCI), established in 1937, addresses suffering and deaths
due to cancer. Through basic and clinical biomedical research and training, NCI
conducts and supports research aimed at preventing cancer before it starts, identifying
at the earliest stage, cancers that do develop, eliminating cancers through innovative
treatment interventions, and biologically controlling those cancers that cannot be
eliminated so they become manageable, chronic diseases.

* National Heart, Lung, and Blood Institute (NHLBI), establish in 1948, provides
leadership for a national program in diseases of the heart, blood vessels, lung, and
blood; blood resources; and sleep disorders. Since October 1997, the NHLBI has
also had administrative responsibility for the NIH Woman’s Health Initiative. The
institute plans, conducts, fosters, and supports an integrated and coordinated pro-
gram of basic research, clinical investigations and trials, observational studies, and
demonstration and education projects.

* National Institute on Aging (NIA), established in 1974, leads a national program of
research on the biomedical, social, and behavioral aspects of the aging process, the
prevention of age-related diseases and disabilities, and the promotion of a better
quality of life for all older Americans.

* National Institute of Allergy and Infectious Diseases (NIAID), established in 1948,
supports research aimed at understanding, treating, and ultimately preventing the
myriad infectious, immunologic, and allergic diseases.

e National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), estab-
lished in 1948, conducts and supports basic and applied research and provides lead-
ership for a national program in diabetes, endocrinology, and metabolic diseases;
digestive diseases and nutrition; and kidney, urologic, and hematologic diseases.
Several of these diseases are among the leading causes of disability and death; all
seriously affect the quality of life of those who have them.

* National Center for Complementary and Alternative Medicine NCCAM), established
in 1999, explores complementary and alternative medical (CAM) practices in the
context of rigorous science.

* National Center on Minority Health and Health Disparities (NCMHD), established
in 1993, promotes minority health and leads, coordinates, supports, and assesses
the NIH effort to reduce and ultimately eliminate health disparities. In this effort
NCMHD conducts and supports basic, clinical, social, and behavioral research,
promotes research infrastructure and training, fosters emerging programs, dissem-
inates information, and reaches out to minority and other communities with a
disparity of health needs.

than 557 federally recognized tribes in 35 states. American Indian and Alaska Native communi-
ties, which suffer a disproportionately high rate of type 2 diabetes when compared with other
populations in the U.S. and throughout the world, are discussed in Chapter 3 (The Population
of the U.S.).

1.5.1.4.2.4  National Institutes of Health

NIH is the federal focal point for medical research in the U.S. The NIH, comprising 27 separate
institutes and centers, is one of eight health agencies of the Public Health Service. The NIH National
Library of Medicine (NLM) collects, organizes, and makes available biomedical science information
to scientists, health professionals, and the public. The library’s Web-based databases, including
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PubMed/Medline and MedlinePlus, are used extensively around the world. Grants administered by
NIH are discussed in Chapter 16. Programs administered by the National Heart, Lung, and Blood
Institute (NHLBI), such as We Can!, are discussed in Chapter 14, and the National Weight Control
Registry, a program funded by the National Institute of Diabetes and Digestive Diseases, is examined
in Chapter 7. Chapter 6 (Health Disparities) contains discussions of WISEWOMAN and We Can!
(Ways to Enhance Children’s Activity and Nutrition). Four NIH institutes (NHLBI, NIDDK, the
National Institute of Child Health and Human Development, and the National Cancer Institute)
collaborate on supporting We Can!

1.5.1.4.2.5 Administration on Aging

Ao0A’s mission is to help society prepare for an aging population and to develop a comprehensive,
coordinated, and cost-effective system of long-term care that helps elderly individuals to maintain
their dignity in their homes and communities. The agency serves as one of the nation’s largest
providers of home- and community-based care for older persons and their caregivers. As such,
Chapter 13 contains a discussion of AoA-administered congregate and home-delivered meals
programs and other nutrition services that are carried out in a variety of settings.
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1.5.1.5 The Judicial Branch of the Federal Government

The judicial branch hears cases that challenge or require interpretation of the legislation passed by
Congress and signed by the president. It consists of the Supreme Court and the lower federal courts.
Appointees to the federal bench serve for life or until they voluntarily resign or retire. The Supreme
Court is the most visible of all the federal courts. The number of Justices is determined by Congress
rather than the Constitution, and since 1869, the Court has been composed of one chief justice and
eight associate justices. Justices are nominated by the president and confirmed by the Senate.

1.6 NUTRITION IN PUBLIC HEALTH — THE BOOK

The title of this book — Nutrition in Public Health — represents my view that nutrition is a
component of the broad field of public health. As someone who trained in public health nutrition,
I certainly had my colleagues in mind when writing this book, but public health nutritionists make
up only a small fraction of the public health workforce engaged in nutrition. This book contains
information that is useful to everyone who addresses food and nutrition issues as part of their public
health duties — epidemiologists, grant writers, community health educators, public health nurses,
public health physicians, and public health dentists, as well as nutritionists.

In particular, Nutrition in Public Health was designed to serve as a resource guide, reference
book, textbook, roadmap, as well as a key to demystifying access to online information about
nutrition in public health.

Nutrition in Public Health may be used as the following:

* Resource guide for public health and community nutritionists

* Reference book for nonnutritionist public health professionals who address food and
nutrition issues as part of their duties

e Textbook for traditional and online courses in community and public health and
nutrition

¢ Compendium of government-financed food and nutrition programs, surveys, and research
tools for public health professionals who must assess the need for and design, manage,
and evaluate nutrition programs and services

* Guide to accessing online information about topics related to nutrition in public health

1.6.1 NuTRITION IN PuBLIC HEALTH ONLINE

This book takes considerable advantage of the Internet. The book’s scope is vastly expanded by
its connection to resources available via the World Wide Web through its accompanying Web site.

1.6.1.1 Distance Education and Electronic Enhancements
for Traditional Instruction

This is the first book devoted to nutrition in public health that has been developed for use in distance
education courses as well as in the traditional classroom setting. The CRC Press Web site contains
all the references included in this book, more than three quarters of which are linked to free full
texts of the documents cited. Nutrition in Public Health relies heavily on government documents
and reports, therefore, many of the sources referred to in the book are in the public domain and
freely available online in their full-text versions.

A large proportion of the journal articles cited were chosen because they, too, are available in
free full-text format. The occasional peer-reviewed journal article that is not freely available may
be accessed through the college or teaching hospital’s full-text electronic journal holdings.
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1.6.1.1.1 Interactive Database

The almost universal availability of the Internet has revolutionized education and research. Public
health practitioners and students may retrieve data from myriad interactive databases of national
surveys and have the information instantly compiled into camera-ready tables, charts, and maps.
The Centers for Disease Control and Prevention (CDC), in particular, has released many online
interactive databases. Wide-ranging Online Data for Epidemiologic Research (WONDER)'? is one of
CDC’s databases highlighted in Nutrition in Public Health. WONDER makes the information resources
of the CDC available to public health professionals and the public at large. For example, access to the
widely-quoted Behavioral Risk Factor Surveillance System!* (BRFSS) is available through WONDER.
Through THOMAS, 'S one can perform a quick search of the text of proposed and enacted legislation
from the 101st Congress (1989-1990) to the current legislature by word/phrase or bill number.
Several important pieces of legislation (such as Healthy Lifestyles and Prevention America Act [the HeLLP
America Act] of 2005) were still in committee when this book went to press. As recently as 1995, it
would have been unproductive for me to discuss pending legislation, because of the difficulty for the
reader to determine the bill’s current status. Now, however, I can simply advise the reader to conduct a
THOMAS search to find out if the bill became law, or if not, what its current status is. Nutrition in Public
Health and its readers benefit from THOMAS, which makes it possible — literally, in seconds — to
obtain current information about the federal legislation that is discussed in the book. Because of the power
of the Internet, what was previously a frustrating circumstance has become easily achievable in a moment.

1.7 CONCLUSION

Nutrition in public health — the practice of nutrition within the public health arena — is a complex
undertaking. Fueled by taxpayer dollars, public health involves all levels of government, from
numerous agencies at the federal level to small, community-based organizations. Public health
practitioners are specially trained, achieving competency in biostatistics, epidemiology, environ-
mental health, health administration, and/or the social and behavioral sciences. In addition, public
health nutritionists, while seeking to improve the health of populations through improved nutrition,
must also be proficient in community development; program planning, management, and evaluation;
budget development; and policy analysis and development.

The Internet opens up a vast world of resources to support this enterprise from access to
legislative databases to scholarly articles to online access to other, like-minded organizations. I trust
you will enjoy your exploration of this fascinating, rapidly changing field.

1.8 ACRONYMS

ADA American Dietetic Association

AoA Administration on Aging

CADE Commission on Accreditation for Dietetics Education
CDC Centers for Disease Control and Prevention

CNPP Center for Nutrition Policy and Promotion

CSREES Cooperative State Research, Education, and Extension Service
DHHS Department of Health and Human Services

ERS Economic Research Service

FDA Food and Drug Administration

FNCS Food, Nutrition and Consumer Services

FNIC Food, Nutrition and Information Center

FSIS Food Safety and Inspection Service

IHS Indian Health Service
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NCBDDD National Center for Birth Defects and Developmental Disabilities

NCHS National Center for Health Statistics

NHLBI National Heart, Lung, and Blood Institute

NIDDK National Institute of Diabetes and Digestive and Kidney Diseases

NIH National Institutes of Health

NLM National Library of Medicine

ARS Agricultural Research Service

USDA U.S. Department of Agriculture

We Can! Ways to Enhance Children’s Activity and Nutrition!

WIC Special Supplemental Nutrition Program for Women, Infants, and Children

WISEWOMAN  Well-Integrated Screening and Evaluation for Women Across the Nation
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2 Preventing Disease
or Promoting Health?

The most sophisticated and effective healthcare in the world cannot produce results as good as simply
remaining healthy in the first place.

Robert G. Evans

2.1 INTRODUCTION

In June 2005, the New York Times reported on the sudden upsurge of obesity in Mexico. The article
noted that obesity is increasing throughout developing nations as fast foods displace home cooking
and urbanized populations cease to participate in any physical activity — a pattern well-established
in the U.S. and echoed in other Westernized countries.! Along with obesity arrive increases in
hypertension, cardiovascular disease (CVD), type 2 diabetes, and a host of other ills. Taking obesity
as emblematic of most health issues confronting developed and developing nations,* we can ask
what the role of public health should be in the relationship between the individual and the envi-
ronment, both natural and built.

During the past century, public health has become increasingly dominated by technological
advances and epidemiology. Yet scientific knowledge is only one of several elements fundamental
to effective public health practice. Such knowledge must be combined with engagement in civil
society and social movements to result in effective action.?

This chapter suggests we need a broader-based interpretation of effective public health in the
U.S., with health promotion as its overarching theme. We can no longer develop effective public
health measures by relying solely on Koch’s postulates that equate one germ with one disease.’

Modern diseases of cancer, heart disease, and obesity do not fit this paradigm. Accepting that
the health of an individual arises from the health of the society and of the environment, if the
practice of public health is to be effective, the ideology of health promotion must pervade all fields
impacting the public good — from environmental protection to healthcare.

2.1.1 TowAarDp A DErINITION OF HEALTH

Health is an amorphous concept. The word derives from the Greek word meaning “whole” and is
defined as “wholeness, being whole, sound or well.”* This idea of wholeness is open to wide-
ranging interpretation and can be seen to refer to the health of the individual, the community, or
the nation.

Historically, health was often synonymous with the health of the state (whose needs were a
steady supply of soldiers or laborers well enough to fight or work), control of overpopulation,
protection of the elite, and environmental stability.” Many developments in public health have arisen
from the poor physical state of military recruits. At present, U.S. Army recruiters worry that potential
soldiers are too overweight to fight.

* The HIV/AIDS epidemic, for example, differs significantly from obesity as a health issue and occupies a different place
in a health-promotion model of public health. See the discussion of tuberculosis in Section 2.7.3, Would a Health Promotion
Model Neglect the Reality of Disease?

21
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In 1948, the World Health Organization (WHO) defined health as “a state of complete physical,
mental, and social well-being and not merely the absence of disease or infirmity.”” Critics of the
definition suggest that for the definition of “health” to be a useful guiding principle, it must refer
to a less idealistic state that can be agreed upon as an achievable level of well-being.? Although
WHO'’s intent may have been intentionally ambitious, it is also worth examining a more restrictive
definition of health.

Seedhouse’s “foundations theory of health,” which ultimately results in individual achievement
of human potential, posits four basic building blocks for all people, and a fifth block that varies
due to personal characteristics and circumstances. Briefly, the first four blocks represent:

Basic needs such as food, shelter, and clothing

Access to as much information as possible about all factors affecting one’s life

The skill and confidence needed to assimilate this information

The understanding that one does not operate in isolation but as part of one’s physical
and societal surroundings

Hwh -

The fifth block differs for each individual, depending on the additional support needed in
difficult circumstances. This block becomes necessary when a life problem, such as an adverse
medical event or the loss of a job or home, diminishes or destroys the ability of the four primary
building blocks to support a person’s present way of life.® Particularly valuable about this definition
is that it does not rely on biology alone and thus not on traditional medicine. Rather, it places the
individual within a context and provides the individual with the information, skills, and socialization
needed to negotiate the environment in attempting to fulfill his or her potential.

Unfortunately, the foundations theory is limited in that it does not incorporate the role of an
individual’s environment on his or her health. A health promotion model, conversely, is based on
the ideal of providing a healthy environment within which the individual operates.

2.2 BRIEF REVIEW OF THE HISTORY OF PUBLIC HEALTH

The history of public health in developed countries reveals origins far different from the contem-
porary practice of public health in the U.S., which has perhaps been sidetracked by a focus on
medical intervention and an infatuation with technical solutions. It has been observed that while
“public health has evolved into a subdivision of medicine with minimal and subordinate inclusion
of the ancillary disciplines of engineering and the social sciences ... health has been improved by
many non-medical factors — economic prosperity, town planning, architecture, religious and
humanitarian charity, the power of organized labor, and even broader political changes resulting in
the greater availability of political or economic rights ... ” (italic emphasis added).’

One of the earliest roles of public health was in reaction to an epidemic crisis, an effort
undertaken only when the public believed action would make a difference.’ Classically, the
reaction to an epidemic had been abject resignation. Medieval Christian Latin countries — in
the face of the plague and leprosy — became activist, although the actions taken, such as
quarantine and pogroms, by no means benefited everyone. A populace acting precipitously and
independently (such as by burning groups of its citizens to death) threatened civil and ecclesi-
astical institutions. It is in institutional responses to such actions that public health emerges as
a form of public authority.’

Another early role of public health in Western societies was to regulate communities for the
common good. This policing function included enforcing rules for sanitation and construction,
caring for the poor, regulating work hours, conducting markets and the quality of the goods sold,
maintaining population statistics, and regulating medical practice — activities still within the
purview of public health. Interestingly, whereas regulation of medical practice served the interests
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of established practitioners, it was done under the guise of maintaining the quality of public medical
care,’ a stance hauntingly reminiscent of the American Medical Association’s.

During the course of the 19th century, public health became less a means of supporting the state
than a right of citizenship. Public health grew less reactive and regulatory and more oriented toward
the goal of reducing rates of morbidity and mortality.’ This new focus on prevention paralleled and
stimulated the growth in knowledge of the means of prevention. Yet during the first half of the 19th
century, although France was the scientific leader in public health, sadly researchers could not envision
how to translate their findings into preventive legislation. Whereas Britain embraced sanitation —
comprehensive systems of water and sewerage — as a means not only to improved health, but for a
“prettier,” happier, and better world, significantly, the U.S. remained alone among Western nations in
adhering to a policy that an individual’s health was solely a private matter.’

The 20th century (1880-1970; described by Hamlin as the “Golden Age of Public Health”) led
to expanded public health regulation of an individual’s life — home, work, family relations,
recreation, sex — beyond that of the previous century’s medical police. That it proved eminently
successful in reducing morbidity and mortality was generally seen by its citizens as an appropriate
and desirable role of the state. This social contract is reciprocal in that the state can then expect
its citizens to strive to be healthy.

With the emergence of cancers and other chronic illnesses, such as type 2 diabetes, with no single
preventive strategy, the question arose as to how far reaching were the health obligations of the liberal
state to its citizens. Because many of these newly prominent diseases were not infectious, they did
not disrupt the community or state in the same manner as the Black Death or impure drinking water,
decreasing the value of the reactive and policing approaches to public health. Yet, these diseases do
interfere with fulfillment of human potential — and citizens can justly demand attention by the state.’

Presently, the “problem of the relationship between the institutions of public health and the
citizenry on whose behalf they claim to act is the greatest challenge currently facing public health
in the developed world.” > It is from this perspective that I suggest the role of public health demands
a paradigm shift. A strictly reactive, policing, or preventive approach to public health ignores the
current health conditions confronting individuals, if not worldwide, certainly in the U.S. and other
developed countries. A holistic or systems approach accepts that health does not exist in a vacuum
and that the health of a society’s physical environment, culture, and economics manifests itself in
the individual health status of its citizens.

2.3 DISEASE PREVENTION

Why doesn’t disease prevention suffice as a model for public health? What is the relationship
between public health, the health of the individual, and disease prevention? A focus on disease
prevention assumes exposure to causative factors of disease; in other words, by the time a disease
prevention model is implemented, it is already too late. Health promotion preempts disease; it shifts
the concentration of effort, positing a state of health (or wholeness) as the norm, as something to
be supported and encouraged, rather than a state of disease, of something that must be battled.
Thus, although disease prevention and health promotion are often conjoined, I would argue that
the two are distinct activities with distinct motivations and goals.

Disease prevention is incontrovertibly the overriding approach to health in the U.S. as evinced
by a search of articles available on PubMed and Medline in 2005, retrieved using a limited set of
search strings (see Table 2.1).

More than five times as many articles deal with disease prevention as with health promotion.
Although 5 articles describe some form of research on promoting a healthy weight, over 3,000 deal
with obesity prevention. Promoting nonsmoking got 5 hits, smoking cessation, 10,662. Combined,
increasing physical activity and physical activity appeared in 18,954 articles, whereas just 3 diseases
partly resulting from lack of activity appeared in 450,626 articles.
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TABLE 2.1

Number of Articles Retrieved Using Various Search Strings (2005)
Search String Number of Articles Retrieved
Health promotion 28,314

Disease prevention 151,841

Promoting healthy weight 5

Obesity prevention 3,498

Promoting nonsmoking 5

Smoking cessation 10,662

Increase fruit and vegetable consumption 50

Reduce fat intake 55

Increase physical activity 242

Physical activity 18,712

Diabetes mellitus 171,137
Cardiovascular disease 27,725
Hypertension 241,764

Clearly, the disease prevention paradigm is not working as effectively to enhance the health of
our nation as we would hope. The 6 leading causes of death in the U.S. in 2002 were heart disease,
cancer, chronic lower respiratory disease, accidents, and diabetes. None of these diseases cause
widespread panic as would a raging epidemic, require policing as would an unsafe water supply,
or are preventable by a vaccine. Yet, of these, all but accidental death (and, arguably, even this)
would benefit from a health promotion model.

Because the nature of the predominant health issues confronting our society has changed, so
must public health change the way in which it confronts these issues. Although diseases such as
heart disease and diabetes can be attributed in part to lifestyle choices, cancer can often be attributed
to environmental causes, although many remain unidentified or speculative. Even “lifestyle choices”
are driven by economic conditions such as poverty or environmental conditions such as lack of
sidewalks in suburban neighborhoods.

The public health workforce and infrastructure are unprepared to meet these challenges.
“In most developed countries, public health has narrowed in focus and to a large extent, is driven
by the research agenda of academic epidemiologists and biomedical scientists. Its focus has often
been on what can be measured easily, such as cholesterol or blood pressure, rather than on the
immensely more complex issues of the broader social forces that also affect health, directly or
indirectly, such as economic transitions.”? A strictly quantitative approach to health neglects many
of the causes of lack of health. In short, the public health activities induced by a disease prevention
model are inadequate.

2.4 CURRENT HEALTH BEHAVIORS OF THE U.S.
ADULT POPULATION

Only a small portion of the U.S. population adheres to a healthy lifestyle. Four healthy lifestyle
characteristics (HLCs) — nonsmoking, healthy weight, fruit and vegetable consumption, and regular
physical activity — taken together can serve as a single healthy lifestyle indicator. Using data from
the 2000 Behavioral Risk Factor Surveillance System, which surveyed more than 153,000 adults age
18-74 by phone, researchers determined that only 3% of U.S. adults practiced all 4 health behaviors.’

A subsequent study, using the same 4 HLCs, examined data from the third National Health and
Nutrition Examination Survey (1988—1994) (NHANES III), with a pool of 16,176 adults 21 and older.
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They found that 6.8% of the population engaged in all four healthy lifestyle factors and concluded,
“there is a long road to travel” before a preponderance of Americans adopt a health lifestyle.!°

Berrigan et al, using 5 HLCs — they added low alcohol consumption — found that 6% of U.S.
adults adhere to a healthy lifestyle and 5% follow none of the recommendations at all.'! These
findings were further corroborated by a study of people with and without coronary heart disease
(CHD), using three HLCs: nonsmoking, fruit and vegetable consumption, and physical activity.
Among those without heart disease 5% adhered to all 3 behaviors; among those with heart disease
7% adhered to all 3 behaviors (adopting a healthier lifestyle subsequent to a heart incident).'?

These studies make abundantly clear that the vast majority of the American public does not
engage in healthy lifestyle practices. Yet, as discussed in Chapter 10, dietary guidelines for Amer-
icans — developed jointly by the Department of Health and Human Services (HHS) and the U.S.
Department of Agriculture (USDA) — have been available in one form or another since 1980.!3
Of note, these guidelines were intended for healthy Americans — and thus adhere to a health
promotion model. Yet there are very few healthy Americans according to any of the definitions
offered thus far. The guidelines, although exemplary in many ways, may be an instance of “too
little, too late.”

The original impetus for the guidelines was the 1977 Dietary Goals for the U.S., also known
as the McGovern report, issued by the Senate Select Committee on Nutrition and Human Needs.
This report was particularly distressing to certain special-interest groups because of its recommen-
dation for Americans to reduce their consumption of meat, soft drinks, and total calories.'* In
addition, the involvement of the USDA in developing dietary guidelines is considered by many to
be in direct conflict with its goal of promoting agriculture, which can be interpreted as a goal to
increase consumption.!> Awareness of both these issues — the negative impact of lobbying by
private industry and potential conflicts of interest of government agencies — must be maintained
when developing a health promoting ideology.

Furthermore, the questionable efficacy of these guidelines and the accompanying MyPyramid
in producing a healthy population — regardless of their scientific/ quantitative accuracy — indicates
that tossing them out into the public arena without simultaneously providing a supportive environ-
ment in which to follow them is basically futile.

2.5 DISEASE PROMOTION

Compounding the inadequacies of disease prevention in our society are activities that are directly
disease promoting. As my colleague Freudenberg notes, “Inadequate housing is associated with a
variety of physical and mental problems.”'® Homelessness or overcrowding results from a number
of disease-promoting policies including reduced federal support for low-income housing, conversion
of low-income housing to middle- or upper-income housing, increases in the number of people
living in poverty or having low-wage jobs, and deinstitutionalization of the mentally ill without
compensating community mental health services.!¢

Further, whereas the last 25 years have seen environmental conditions in the United States as
a whole improve, air, lead, particulate matter, and other forms of pollution in urban communities
continue to be associated with increased rates of illness and death. Almost one fifth of the country’s
population lacks health insurance. 6

Disease promotion is induced by activities of the tobacco industry, gun manufacturers, the
alcohol industry, illicit drug dealers, and producers of high-fat, low-nutrient value foods,'¢ many
of whom freely lobby our policymakers and ruthlessly advertise to our children.

Urban dwellers often feel unsafe in their own neighborhoods because of real or perceived
potential for crime, whereas suburbanites, deprived of sidewalks, also feel unsafe, deterred from
physical activity by fear of speeding traffic. Our urban and suburban designs cry out for rethinking
to encourage children to walk to school and play in playgrounds, and adults to jog, cycle, or
otherwise include physical activity in their daily routines.
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2.6 HISTORY OF HEALTH PROMOTION

Generally, a broader-based interpretation of health promotion has international origins, which the
U.S. would be well advised to review.

WHO, established in 1948, attempted to define health and to make explicit the role of govern-
ments in the health of their citizens. In 1978, a combined conference of WHO and the United
nationals International Children’s Emergency Fund (UNICEF) in Alma Ata, U.S.S.R., with 134
nations present, confirmed WHO’s original definition of health and expanded it to note that people
are affected by their social, economic, and natural environments. This declaration led to the
development in 1981 of the Global Strategy for Health for All by the Year 2000.* The major
components of this strategy include equity in health; health promotion; preventive activity in primary
healthcare settings; cooperation between government, communities, and the private sector; and
increased community participation.!”

The Alma Ata Declaration failed to provide an identifiable framework for action, spurring a
series of international conferences on health promotion. The first, held in Ottawa in 1986, resulted
in the Ottawa Charter for health promotion, a comprehensive document, some of whose ideas are
similar to those addressed in this chapter, including the idea that “health promotion is not just the
responsibility of the health sector.”!® The conference’s call to action for WHO and other international
organizations seems to have fallen on deaf ears.

The Second International Conference on Health Promotion was held in Adelaide, Australia, in
1988 and produced the Adelaide Recommendations on Healthy Public Policy. The Third Interna-
tional Conference on Health Promotion in 1991 in Sundsvall, Sweden, resulted in the Sundsvall
Statement on Supportive Environments. In 1997, the Fourth International Conference on Health
Promotion in Jakarta, Indonesia, prepared the Jakarta Declaration, which lists 5 priority areas for
action: promote social responsibility for health, increase investments for health development,
consolidate and expand partnerships for health, increase community capacity and empower the
individual, and secure an infrastructure for health promotion.!”!?

Mexico City hosted the Fifth Global Health Promotion Conference in 2000, which focused on
how health promotion improves the lives of socially and economically disadvantage people. The
ministers of health from 87 countries, including the U.S., signed a ministerial statement that included
a pledge to “draw up a country-wide plan of action to monitor progress made in incorporating
strategies which promote health into national and local policy and planning.” 17:20

The documents arising from these conferences contain sensitive analyses, impressive goals,
and sweeping calls to action. Yet, HIV/AIDS rages throughout much of Africa and the obesity
epidemic is spreading from the U.S. through developed nations and into developing ones.
Individual nations are not acting upon the ideas and philosophies espoused by these conference findings.

For instance, Steps to a HealthierUS (discussed in Chapter 10), purports to move the U.S. from
a disease care system to a healthcare system (an idea in agreement with a health promotion
perspective). Yet, the online brochure describing the initiative states that “policy makers, the health
community, and the public must come together to establish programs and policies that support
behavior changes, encourage healthier lifestyle choices, and reduce disparities in healthcare”?!
(emphasis added). In other words, two of the three goals of this initiative are based solely on
personal choices and none acknowledge the impact of the physical, social, political, or commercial
environments on individual health.

2.6.1 Rotes oF HEALTH PROMOTION

How does an emphasis on health promotion change our perception of the appropriate activities of
public health? How do we go about promoting health promotion? How do we make it fundamental
to various fields outside of public health — for example, in town planning, where children can no

* Clearly, this didn’t quite work out.
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longer walk safely to school, or in architecture, where inadequately thought-through designs result
in sick-building syndrome.

Public health cannot be seen as isolated within its own self-contained bubble, apart from other
fields of study in the way, for example, pure mathematics might be considered distinct. Rather,
public health must become a component of urban planning, architecture, engineering, legislation,
and so on. The concept of environment refers to more than just the physical arena in which people
live, work, and play, but also includes social, economic, and cultural dimensions.?

2.6.2 PusLic HEALTH PRACTITIONERS

Grounding public health in health promotion recognizes and appreciates that numerous professions
— law, engineering, human relations personnel, public service, and so on — are currently, though
perhaps unwittingly, engaged in public health. That “many disciplines are needed to understand
the links between the underlying and proximal determinants of health”” is as much a potential
strength of public health as it is a weakness. The goal would then be to make explicit the ideal of
health promotion in fields of study as disparate as law, engineering, architecture, and city planning.
Exposing students of these fields to the concepts of public health and health promotion is funda-
mental to achieving a true paradigm shift. It cannot be left to happenstance. Expanding the definition
of who is a public health worker increases the ability of the public health workforce to meet current
challenges.

2.7 HEALTH PROMOTION IN ITS CURRENT INCARNATION

Different individuals and organizations have developed their own definitions of health promotion,
interpreting the term to match their agendas and philosophies, often equating the term with health
education. Yet, the traditional preventive approach to health education has limited effectiveness.?

Currently, health promotion gasps for life as an almost irrelevant subset of disease prevention.
Health promotion is a phenomenon that takes place almost entirely outside the 10 to 20 min available
for a clinical encounter (longest for babies and for the elderly) and targets specific health risks or
behaviors. Health promotion includes nutrition counseling and advice; smoking cessation education;
weight loss and weight management education; prenatal education; health risk assessment; sexually
transmitted disease (STD) prevention; stress management education; and substance abuse counsel-
ing.? This pale attempt at health promotion in which physicians might play only a very small role
is the wrong mindset, and many of the programs listed arise from a disease prevention perspective,
not health promotion. Surely, a smoking cessation or substance abuse program, for example, is not
health promoting in the same manner as a nutrition education program, nor is a nutrition education
through a program at a local clinic health promoting in the same manner as it would be if provided
within the flow of elementary school education.

The ecological approach’* — portraying itself as a systems approach — is not broad-based
enough. Although its supporters believe “grass-roots health promotion efforts wield many advan-
tages over larger national or supranational efforts” and consider them an important health promotion
principle, without national and supranational efforts such grass-roots efforts are attempting to slay
giants. Confronting asthma among children in the South Bronx will always pit David against Goliath
— with David’s slingshot sometimes hitting its mark after prodigious effort — until Goliath agrees
that situating a preponderance of bus stations, transfer stations, and waste incinerators and their ilk
in low-income neighborhoods is not a health promoting policy.

This is in no way meant to denigrate grass-roots programs, without which the health status of
our nation would be further diminished. Nor does it predict their demise, yet it is intended to suggest
a shift in perspective whereby the goals of grass-roots programs would be supported by the system
at large.
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2.7.1 TowAarDp IMPrROVED HEALTH PROMOTION

Freudenberg suggests 10 ways, some overlapping, to promote health, specifically in urban envi-
ronments but applicable as well to suburban, ex-urban, and rural environments.

Give access to quality primary care.

Increase health knowledge (this, presumably, would contribute to the next point).
Reduce risky behaviors.

Increase social support (not clear how this differs from item 9 and possibly 5).
Reduce stigma and marginalization.

Advocate health-promoting policies.

Improve urban physical environments (a direct result of item 6 in the right environment).
Meet basic needs (not clear how this differs from item 10).

Create supportive social environments (essentially the same as 4).

Reduce income inequality.

SR S R I e

—

Although Freudenberg does not prioritize these strategies, a health promotion model embracing
all of these goals would absolutely reprioritize them, placing advocacy of health-promoting policies
at the top of the list and access to quality primary healthcare toward the bottom as the first would
reduce the need for the second.

Interestingly, two of these strategies directly coincide with the first two of the four primary
building blocks for health discussed at the beginning of this chapter (see Section 2.1.1). These
include building the first block 1 (to meet basic needs item #8 here) and the second block of access
to information (item #2 here), as well.

2.7.2 ExampLes oF HEALTH PROMOTION ACTIVITIES

North Karelia: A comprehensive community program for health promotion was initiated in
Finland in 1972 after a petition by the local population was submitted to the government, asking
that something be done to reduce high cardiovascular disease (CVD) rates in the area (emphasis
added).” The government had failed the population in helping to provide a health-promoting
environment. Although the aims of the program were to improve detection and control of
hypertension, reduce smoking, and improve dietary habits, an intriguing by-product of the
intervention, in addition to improved health in neighboring townships due to “leakage,” was the
creation of new food products such as a sausage that substituted mushrooms for some meat and
fat and low-fat milk (at no increase in cost), as well as increased consumer demand for these
products. As the authors note, “The environment is often a determining influence on behavior
and may be a direct influence on health.”?

Note that the population, knowing their health was at risk, had to ask the government to intervene
in helping them create a health-promoting environment rather than a disease-promoting environment
(or even a disease-preventing one). Thus, health requires a coordinated systems approach and cannot
be relegated piecemeal to small community-based organizations.

New York City; tobacco control measures: Although cigarette smoking remains the leading
cause of preventable death in the U.S., a disease-prevention rather than a health-promotion
perspective on public health gives rise to escalating wars of advertising by tobacco companies
and counter-intelligence by community-based organizations, nationwide organizations such as
the American Heart Association (AHA), and private foundations. As long as health-promoting
policies such as limitations on advertising for known causes of cancer are denigrated as contrary
to the First Amendment and freedom of speech, defensive disease-prevention actions such as
increases in taxes on cigarettes, the Smoke-Free Air Act passed in 2002, and nicotine-dependence
guidelines for physicians are imperative. Of these, the cigarette tax was most effective in reducing
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smoking, disproportionately affecting low-income users, yet exposing 67,000 fewer nonsmokers
to the negative health impact of exposure to cigarette smoke.?® Meanwhile, Kelley Brownell’s
proposed tax on junk food is derided as a “Twinkie tax” by the ultraconservative Center for
Consumer Freedom.

Lifestyle compared to medication interventions: Herman et al.’s study of the cost-effectiveness
of lifestyle modification compared with metformin in preventing type 2 diabetes perfectly exem-
plifies the fundamental difference between health promotion and disease prevention.?’” Whereas
both interventions were effective in comparison to a placebo, the lifestyle intervention (health
promoting) outclassed the drug (disease preventing) in terms of delaying onset, reducing absolute
incidence, and cost per quality of life year.

Lifestyle intervention increased life expectancy by 0.5 years, metformin by 0.2 years. Associated
morbidities such as blindness, end-stage renal disease, amputation, stroke, and coronary heart
disease were decreased by greater percentages with lifestyle rather than metformin intervention.
Overall, the lifestyle intervention provided greater health benefits at lower cost than the metformin
intervention.?’

2.7.3 Woulb A HEALTH PRoMOTION MODEL NEGLECT THE REALITY OF DISEASE?

Health promotion cannot, ultimately, be naive. It would be irresponsible for a health promotion
perspective to neglect the reality of disease and the need for clinical and social interventions. Health
education as well as treatment are components of health promotion. However, their need would be
reduced by a truly health promoting model.

In his article “The Consumption of the Poor: Tuberculosis in the 21st Century,” Paul Farmer
details the occurrence of tuberculosis in three separate individuals. Of the first, Jean Dubuisson,
Farmer writes, “ ... Jean is a member of [Haiti’s] only truly productive class: the rural peasantry.
But membership in that class brought certain ‘birthrights.”” As a subsistence farmer, Jean belongs
to the poorest class in the hemisphere and is thus ensured the “right” not to attend school, to lack
electricity or safe drinking water, and to have little access to medical care. He also has no role
whatsoever in running the country he and those like him support.?

A health promotion model, whatever we want to make of the economic abuse of small
farmers throughout the world, would not permit lack of education, lack of safe water, denial
of medical care, and political disenfranchisement. These are fundamental to the concept of
health promotion.

Corina Bayona, a Peruvian woman who migrated from an unforgiving countryside to a
sprawling slum, typifies Latin Americans living with multidrug-resistant tuberculosis. Although
Peru has been praised for its improved tuberculosis control program, Corina was sick and
infectious for at least six years during which she worked, taking crowded buses across Lima
twice a day.?® Throughout the course of her illness, Corina was frequently upbraided for
noncompliance rather than receiving help (or at the very least sympathy) because she did not
have the time to travel to distant clinics or could not afford the medicines prescribed or remained
untreated because of a health workers’ strike.?

Perhaps most egregious of all, in the U.S., Calvin Loach — a Vietnam vet, an African American,
and an injection-drug user — received inappropriate care and was eventually “lost to follow-up.”
Farmer cites a 1991 study conducted at Harlem Hospital that found nearly 90% of patients did not
complete their drug therapy for TB. The New York City Department of Health’s overview for 1992
observed that the TB case rate in central Harlem of 222 per 100,000 exceeded that of many Third
World countries.?®

Farmer wisely contends that even if we lack the means to reduce poverty and social inequalities,
“few data ... support the hypothesis that there are insufficient means to cure all tuberculosis cases,
everywhere.”?® As we move toward a health promotion model, it is imperative to persist in disease
treatment and prevention and avoid a blame-the-victim mentality. Yet the causes of Jean, Corina,
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and Calvin’s illnesses, are rooted not in disease but in social displacement and economic deprivation.
In 1923, Allen Krause had observed “More or less poverty in a community will mean more or less
tuberculosis, so will more or less crowding and improper housing, more or less unhygienic occu-
pations and industry.” 28

Without a health promotion model, although TB itself might be eradicated (as was smallpox) —
vindicating a model based on Koch’s postulates — other diseases or TB itself will recur with continued
displacement of populations, with devaluation of agricultural workers, with overcrowding.

Although Haiti and Peru are poorer countries than the U.S. (Haiti significantly more so than
Peru) the poor face similar problems in all three countries. Thus, it is not a matter of money but
of political will.

2.7.4 HeaLtH PromoTioN Is PoLiTicAL

Health promotion is inherently political® Although I don’t fully accept this analysis of two hypo-
thetical health promotion plans — one encouraging people to smoke, the other encouraging people
to stop smoking — Seedhouse’s point that there are facts, there are opinions masquerading as facts,
and that many health promotion strategies are value-driven is well-taken. He writes that “in all
cases [whether consciousness-raising about social injustice or non-smoking strategies] it is political
philosophy (however implicit) which fires health promotion.” 8

This understanding is also evident in Freudenberg’s sixth strategy — advocating health-
promoting policies. He notes that public health strategies for policy change encompass legislative
and electoral advocacy, media campaigns, and law suits.'® A recent law suit, initiated by two
teenage girls, cited McDonald’s as responsible for their obesity. Although the suit was dismissed
by the courts, it not only raised public awareness of the invasive role of fast foods in their lives
and the relationship between what they eat and health but spurred the fast food industry to
recognize, at least on a very fundamental level, its degree of responsibility in the health of their
consumers.

2.8 PUBLIC POLICY

Freudenberg writes that the Jakarta Declaration of 1997 noted that trends such as urbanization
threaten “the health and well-being of millions of people.”!¢ Urbanization is far more than a
trend, it is a direct result of governmental policies — such as supporting agribusiness, mono-
cropping, and exportation rather than small, local farmers. Such policies deprive subsistence
farmers of their land, driving them into overcrowded cities where the spread of disease is rampant.
Thus, public-health practitioners need to acknowledge the political nature of the process of
developing health policy and act accordingly.?

This is not to suggest, however, that our current policies are completely devoid of a health-
promoting ideology. In fact, a number of policies codified as federal, state, or local law have been
instituted throughout the course of our history. The following provide examples of positive health-
promoting policies:

* Theodore Roosevelt’s creation of national parks, 1900-1901
* Poultry Products Inspection Act, 1957

* Federal Meat Inspection Act, 1967

* Egg Products Inspection Act, 1970

¢ (Clean Water Act, 1987 (a reauthorization of a 1972 act)

¢ Clean Air Act, 1990

¢ American with Disabilities Act, 1990
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e Healthy People 2000 and Healthy People 2010
¢ Senate Appropriations Committee’s $2 million expansion of the USDA Fruit and Vege-
table Snack Program, 2005

There is, however, no unified approach with a consistent philosophical base. These policies are
enforced under the aegis of many different agencies, are often not perceived as public health
initiatives per se and are frequently undermined by monetary interests of private industry such as
meat packing and oil.

2.9 HEALTH PROMOTION AND UNIVERSAL HEALTHCARE

Healthcare is an important component of health promotion. Farmer asks, “As a global economy is
‘restructured,’ is there no room for alternative strategies of development — alternative visions of
providing healthcare to the poor?” He notes that the pharmaceutical, insurance, and healthcare
industries as well as international agencies (particularly financial institutions) increasingly deter-
mine who has access to effective medical care. Refreshingly, he contends that the power of
technological advancement stems not merely from the wonders of science but from the power of
moral persuasion. We can insist on certain measures not because they are “cost-effective” but
because they are the best we can do for the sick.?®

However, healthcare should not receive the undue focus as a solution that it currently receives.
Universal healthcare, although imperative, is not a substitute for a health promotion paradigm. In
fact, one could argue that the weaker the health promotion ethos within a society, the greater the
need for healthcare — poor health being a logical outcome of poor health promotion.

On a more detailed level, evaluation of health education programs and responsibility for their
implementation and effectiveness are key aspects of health promotion. McMenamin et al.’s study of
“health promotion” in physician practice groups found that with each additional reporting requirement
there was a 37% increase in the odds of offering some type of health promotion program.??

2.10 ROLE OF THE INDIVIDUAL IN PUBLIC HEALTH

The role of personal responsibility in achieving health cannot be overlooked or overemphasized.
Traditionally, public health in the U.S. has taken a market approach, limiting government responsibility
for public health and placing the burden of health improvement on the individual.? Certainly, given
the reality of a health-promoting environment, it would be up to the individual to make the choice to
be healthy. Most of us are outsiders some of the time, not compelled by the need to behave according
to the “rules,” whether by being overly lazy or daring, or by consuming less than the recommended
five fruits and vegetables every day or more than the recommended shot (or two, for men) of alcohol.?

But the U.S. is nowhere near an ideal, health-promoting society where the healthier choice
would be the easier choice, and health cannot be left solely to personal responsibility. Low-income
people, for example, eating a less than optimal diet, may very well be aware of what they should
be eating but cannot get it or cannot afford it. In a society with health promotion as its overriding
agenda, access to fresh, good quality produce would be comparable to access to saturated fats and
added sugars that are easily and cheaply available today.

In our present society, “Even those diseases most closely linked to lifestyle choice could be
attributed to the broader social environment ... To expect disciplined personal behavior from
alienated people living in a stressful world would be unrealistic, and the institutions of public health
should recognize this ... How absurd, for example, for a state to subsidize the production of tobacco
and the addiction to it of people in other nations, whilst blaming its own citizens for smoking.”
How absurd it would be to blame Jean Dubuisson, Corina Bayona, or Calvin Loach for contracting
tuberculosis.
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2.11 A NEW DEFINITION OF PUBLIC HEALTH’S ROLE

The goal of health promotion should be fundamental to, and pervasive across, disciplines, with the
ultimate goal being a healthy and enabling environment. Collective action is justified because health
is both an end in itself — a human right — as well as a prerequisite for achieving human potential.>®
Public health must acknowledge the direct impact of environmental and socioeconomic circum-
stances on decisions individuals make about health.2?> A health-promoting environment enables
the individual to make choices, although these will not always be what a public health practitioner
or another informed citizen might define as “healthy.”

A health-promoting society is one with strong public policy initiatives, constant evaluation of
policy, universal healthcare, the ability to see beyond market-driven imperatives, and a clearly
articulated definition of health.

2.12 CONCLUSION

The need to shift the focus of public health in the U.S. from disease prevention to one of health
promotion — as described both here and in documents produced by bodies such as the WHO and
international conferences on health promotion — is a vital and fascinating topic, which deserves
further exploration. The observations in this chapter are but the tip of the iceberg, raising more
questions than they answer.

Public health can no longer be relegated to a minor role as a subset of medicine; the practitioners
of medicine must recognize that health has long been improved by nonmedical factors in addition
to scientific and technological advances. Although universal healthcare is imperative, it alone cannot
serve as a substitute for a health-promoting approach to public health.

The change in the nature of diseases most affecting society — from germ-based to environmentally-
based — must be reflected in the practice of public health. The current health behaviors of the U.S.
adult population indicate that the disease-prevention model of public health is ineffective at best, destruc-
tive at worst. Public health in the U.S. must develop a unified approach with a consistent philosophical
base, coordinated among the numerous government agencies whose efforts impact the public health.

As a call for action, two changes affecting public policy and professional education in the
U.S. are suggested. First, just as an environmental impact statement must be prepared prior to
construction of bridges, dams, and tunnels, a health impact statement should be written for
housing projects, employment and unemployment policies, healthcare plans, the building of
roadways, agricultural policies, and so on. Second, awareness of public health issues must
influence the practice of professions from politics to transportation. Therefore, public health and
health promotion must become a part of the core curriculum of numerous professional programs
throughout the country.

2.13 ACRONYMS

AHA American Heart Association

AMA American Medical Association

CHD Coronary heart disease

CVD Cardiovascular disease

HLC Health lifestyle characteristic

HHS United States Department of Health and Human Services
NHANES National Health and Nutrition Examination Survey

STD Sexually transmitted disease

UNICEF  United Nations International Children’s Emergency Fund
USDA United States Department of Agriculture

USSR Union of Soviet Socialist Republics

WHO World Health Organization
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3 The U.S. Population — Looking
Forward from the Past

The United States is getting bigger, older, and more ethnically diverse.!

3.1 INTRODUCTION

U.S. demographics are undergoing striking changes that will affect the practice of public health in
the immediate and distant future. These changes include an increase in the number of people who
live in poverty, are older, belong to ethnic or racial minority groups, have disabilities, and have
diverse sexual orientations. These demographics will influence definitions of aging, health, and
illness and will challenge current prevention and treatment models.

Although the diversity of the U.S. population in the 21st century is one of its greatest assets,
this richness is often overshadowed by the reality that health disparities with respect to income
level are pervasive. Racial and ethnic minority populations, in general, belong to a lower-income
strata than the majority population. It must be recognized, however, that race and ethnicity are
frequently only proxies for education and income. Education and income as indicators of socio-
economic status (SES) are the most potent determinants of how people access and respond to
healthcare services. Concentrating mainly on race and ethnicity runs the risk of minimizing the
importance of SES on health.? Although the government programs discussed in Chapter 6 focus
on eliminating the gap in health disparities between minority and majority populations, an equally
compelling case can be made for guaranteeing that all children receive an education that will assure
they will be able to hold well-paying jobs, live in comfortable neighborhoods, follow a healthy
lifestyle, and afford quality medical care.

Diversity is and will continue to be a major factor in the development and delivery of primary
and secondary preventive health services in the U.S. The world’s 210 nations are well represented
in the U.S. population, with more than 65 different categories of racial and ethnic combinations
that are continually blending and merging. In addition, because mobility is such an ingrained
feature of our society, cultural diversity has expanded into all regions of the country, predomi-
nantly the inner cities and coastal areas, but also throughout the Midwest, suburbs, and small
towns.>

This chapter highlights information from the 2000 census regarding the major racial and ethnic
groups represented in the U.S. as well as health issues public health practitioners can expect to
confront.

3.2 MINORITY POPULATIONS, IMMIGRATION, AND MIGRATION

The study of immigration to and migration within the U.S. extends well beyond the scope of this
book. Ideally, however, one needs to consider at least the following questions to appreciate the
minority populations discussed in this chapter:

e What happened to Native Americans as successive waves of immigrants arrived from
other nations?

*  When and why did each immigrant group come to the U.S.?

*  Where did the groups settle, both initially and in subsequent migrations?
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* How were the immigrants received by the then citizens of the country?

* How did U.S. government policies and programs affect immigration patterns?

e How did U.S. government policies and programs affect immigrants’ assimilation into
the life of the nation?

e What role did the distribution of resources (natural and artificial) play in the immigration
and subsequent migration patterns of immigrants?

* How did economic conditions impact immigrants’ experiences?

* How did cultural heritage affect an immigrant’s place of settlement?

e What impact did immigrant cultural traditions have on the U.S.?

e What impact do American traditions have on immigrants?

3.2.1 IMMIGRATION AND NATIONALITY AcT OF 1965

The Immigration and Nationality Act of 1965 ended U.S. immigration quotas based on national
origin, race, or ancestry. Starting in the mid-1960s, the main factor for selection became the
occupation of the applicant, with preference given to persons having special occupational skills,
abilities, or training, particularly those who already had relatives living in the U.S. The effects of
the 1965 act were immediate and significant, resulting in a demographic turning point in U.S.
history and a shift in the origins and occupations of immigrants to the country. Since 1965,
immigration to the U.S. has moved away from western and northern Europe. Southern European,
Asian, and Caribbean immigrants now comprise a larger proportion of immigrants than previously.
This shift in major sending countries to those of lesser economic development has had a profound
effect on the composition of the U.S. immigrant population. Mexico, for example, now leads the
list of sending countries, followed by the Philippines, India, China, and Vietnam. These countries
are much less prosperous than those favored by the old national origin system replaced in 1965.

One of the unintended consequences of the 1965 legislation was that the labor market skills
of successive groups of new immigrants (as measured by wages and education) gradually declined
relative to those of native-born workers. Not surprisingly, immigrants from less prosperous countries
tend to be less educated and less skilled than earlier immigrants from the more developed European
nations. Asian immigrants, large numbers of whom were professionals before arriving in the U.S.,
are a major exception.*

3.3 THE U.S. CENSUS BUREAU

The U.S. Census Bureau is a division of the U.S. Department of Commerce, the agency within the
executive branch of the federal government that promotes international trade, economic growth, and
technological advancement. The Census Bureau is responsible for collecting and providing relevant data
about the nation’s people and economy. In addition to population, the bureau conducts a host of other
surveys: collecting information about housing; retail merchandise; personal, business and transport
services; international trade; local, state and federal government agencies; education; and transportation.

3.3.1 CeNsus BACKGROUND

Article I, Section 2 of the Constitution of the U.S. (subsequently modified by the 14th Amendment)
calls for a decennial census. The origin of this mandate was a political compromise during the
post—Revolutionary War era arising from the conflict between the sparsely populated southern states
(Georgia, North Carolina, South Carolina, and Virginia) and the more heavily populated northern
states (Connecticut, Delaware, Maryland, Massachusetts, New Hampshire, New York, New Jersey,
Pennsylvania, and Rhode Island). The southern states wanted equal representation in the national
legislature, whereas the northern states believed that their larger populations justified greater power.
Two compromises settled this dispute: (1) the establishment of the bicameral U.S. legislature in
which the states are equally represented in the Senate and are represented according to population
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in the House of Representatives, and (2) a slave counted as three fifths of a person when determining
population (later modified by the 14th Amendment).

The first national U.S. census was conducted in 1790 and counted 3.9 million inhabitants. With
the growth of the country, the needs for different kinds of information about the people changed.
The original census included only these three items:

e Name of head of family.

e Number of persons in household. (In 1850, the census included inquiries on social issues,
such as taxation, churches, poverty, and crime.)

e Number of persons in the household who match these descriptions: free white males 16
years and upward, free white males under 16 years, free white females, all other free
persons (by gender and color), and slaves.

3.3.2 Uskes ofF THE CENSUS

The fundamental reason for conducting the decennial census is to apportion the number of members
of the House of Representatives to which each of the 50 states is entitled. Apportionment is the
process of dividing the 435 seats in the U.S. House of Representatives according to the size of the
population, among the 50 states. Using equal portions, each state is assigned one congressional
seat; the remaining 385 seats are then allocated based on the population of each state. Based on
the Census 2000 apportionment, each member of the U.S. House of Representatives represents an
average population of almost 650,000 (actually 646,952).

Census data are also used by the federal and state governments to allocate almost $200 billion
every year to local governments for a wide variety of public purposes, including the allocation
of state Community Development Block Grant (CDBG) funds (see Box 3.1). The census also
provides all levels of government with information needed to design, implement, and evaluate
programs and to enforce laws. Public and private agencies and corporations use census data for
such diverse purposes as marketing, analysis of social and economic trends, and estimating the size
of the target population for program planning. Because public health initiatives are greatly affected
by federal and state funding, it is important to understand how census data is collected.

Box 3.1 State Administered Community Development Block Grants

State Administration

Because states are in the best position to know and to respond to the needs of local
governments, Congress amended the Housing and Community Development Act of 1974
(HCD Act) in 1981 to give each state the opportunity to administer Community Development
Block Grants (CDBG) funds for nonentitlement areas. Nonentitlement areas include those
units of general local government that do not receive CDBG funds directly from HUD as
part of the entitlement program (entitlement cities and urban counties). Nonentitlement
areas are cities with populations of less than 50,000 (except cities that are designated
principal cities of metropolitan statistical areas) and counties with populations of less than
200,000.

The state CDBG program has replaced the Small Cities program in states that have elected
to participate. Currently, 49 states and Puerto Rico participate in the program. HUD continues
to administer the program for the nonentitled counties in the State of Hawaii because the state
has permanently elected not to participate in the state CDBG program.

Program Objectives
The primary statutory objective of the CDBG program is to develop viable communities by
providing decent housing and a suitable living environment and by expanding economic
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opportunities, principally for persons of low and moderate incomes. The state must ensure that
at least 70% of its CDBG grant funds are used for activities that benefit low- and moderate-
income persons over a one-, two-, or three-year time period selected by the state. This general
objective is achieved by granting “maximum feasible priority” to activities which benefit low-
and moderate-income families or aid in the prevention or elimination of slums or blight. Under
special circumstances, states may also use their funds to meet urgent community development
needs. A need is considered urgent if it poses a serious and immediate threat to the health or
welfare of the community and has arisen in the past 18 months.

Roles and Responsibilities of HUD, States, and Localities
States participating in the CDBG program award grants only to units of general local govern-
ment that carry out development activities. Annually each state develops funding priorities and
criteria for selecting projects. HUD’s role under the state CDBG program is to ensure state
compliance with federal laws, regulations, and policies.

Participating states have three major responsibilities:

e Formulating community development objectives

* Deciding how to distribute funds among communities in nonentitlement areas

* Ensuring that recipient communities comply with applicable state and federal laws and
requirements

Local governments have the responsibility to consider local needs, prepare grant applica-
tions for submission to the state, and carry out the funded community development activities.
Local governments must comply with federal and state requirements.

Eligible Activities
Communities receiving CDBG funds from the state may use the funds for many kinds of
community development activities including, but not limited to:

e Acquisition of property for public purposes

* Construction or reconstruction of streets, water and sewer facilities, neighborhood centers,
recreation facilities, and other public works

e Demolition

* Rehabilitation of public and private buildings

* Public services

* Planning activities

* Assistance to nonprofit entities for community development activities

e Assistance to private, for-profit entities to carry out economic development activities
(including assistance to microenterprises)

The state may use $100,000, plus up to 50% of the costs it incurs for program administration,
with a maximum of 3% of its CDBG allocation. The state may expend up to 3% of its CDBG
allocation on technical assistance activities. However, the total the state spends on both admin-
istrative and technical assistance expenses must not exceed 3% of the state’s allocation.

Distribution of Funds

HUD distributes funds to each state based on a statutory formula that takes into account population,
poverty, incidence of overcrowded housing, and age of housing. Neither HUD nor states distribute
funds directly to citizens or private organizations; all funds (other than administration and the
technical assistance funds set aside) are distributed by states to units of general local government.

Source: U.S. Department of Housing and Urban Development, Homes and Communities: Community Planning and
Development. State Administered CDBG. Available at: http://www.hud.gov/offices/cpd/communitydevelopment/
programs/stateadmin/. Accessed August 27, 2006.
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Box 3.2 Calculating Disease Rates

A rate is a statistical term that describes the force of a disease in a population. It includes the
number of new cases of disease in the numerator and the number of persons at risk of the
disease within a period of time in the denominator. A disease rate is calculated by dividing
the number of cases of the disease in the numerator by a census-generated denominator. For
example, if there were 100 new cases of cancer among 100,000 people over the course of 1 year,
the rate of cancer would be expressed as 100 cases per 100,000 persons at risk per year.

Public health policy decisions and needs assessments are predicated on interpretations and
conclusions drawn from combining the results from many surveys. The use of current estimates of
population characteristics is necessary to make estimates of disease, injury, disability, and behaviors
of interest to public health, as well as their distributions. Often, these estimates require population
denominators that are derived from the census (see Box 3.2).

Information on race and housing available from the census are used by public and private
organizations to identify areas where groups may need special services and to plan and evaluate
education, housing, health, and other programs that address these needs. Census information can
help identify where residents might need services of particular importance to certain racial or ethnic
groups, such as screening for hypertension and diabetes.

3.3.3 PoruLaTiON PrOFILE OF THE U.S. IN THE 20TH CENTURY

In April 2001, the Census Bureau announced that the total population of the U.S. was 281,421,906
as of April 1, 2000 (see Figure 3.1). The true population of the U.S. in 2000 is known only to within
5 million persons.® Nevertheless, comparing the beginning and the end of the 20th century, the U.S.
in 2000 was much more racially and ethnically diverse than in 1900. At the beginning of the century,
just one out of eight Americans was of a race other than white (12.5%), but by 2000, the proportion
was one out of four (25%). These and other noteworthy shifts in the U.S. population are summarized
in Table 3.1.

The decade-to-decade trend illustrated in Figure 3.2 highlights the increasing diversity of the
U.S., developing predominantly in the second half of the century. In particular, people of races
other than white or black (in other words, Asian and Pacific Islander, American Indian and Alaska
Native, two or more races, or other races) represented less than 1% of the U.S. population between
1900 and 1960, compared to 12.5% by 2000.

3.3.4 THe 2000 Census

A copy of the short form of the 2000 census questionnaire mailed to all households in 2000
appears in Figure 3.5 at the end of this chapter. The questionnaire asks for each household
member their name, sex, age, and relationship to person filling out the form, and whether they
are of Hispanic origin and race. The person completing the form is also asked whether their
housing unit is owned, mortgaged, rented, or rent-free. The subcategories for Spanish/Hispanic/
Latino listed in the census are Mexican, Mexican American, Chicano, Puerto Rican, Cuban,
and Other Spanish/Hispanic/Latino. The questions in the census questionnaire (excluding
names) result in the data categories listed in Figure 3.1: sex and age, race, Hispanic or Latino
and race, household relationships, household type, household occupancy, and household tenure.

From 1960 through 2000, the decennial census consisted of two parts: (1) the short form, which
counted the population and (2) the long form, which obtained demographic, housing, social, and
economic information from a 1-in-6 sample of households. Information from the long form is used
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FIGURE 3.1 Profile of the general demographic characteristics of the U.S. population according to the 2000
census. (From U.S. Department of Commerce. Profile of General Demographic Characteristics 2000. 2000
Census of Population and Housing. Table DP-1. U.S. Census Bureau. Available at: http://www.census.gov/prod/
cen2000/dp1/2kh00.pdf. Accessed August 27, 2006.)

to administer federal programs and distribute billions of federal dollars. Census 2000, therefore,
not only counted a population of 281.4 million residents, but also sampled the socioeconomic status
of the population. The U.S. Census Bureau releases extensive statistics on the nation’s population,
all free and accessible online. Topics cover a broad range:

* Demographics (age, sex, race, and ethnicity)

* Social characteristics (education, marital status, household and family situation, fer-
tility, place of birth, disability, language use and proficiency, and computer ownership
and use)

* Economic characteristics (income and poverty, labor force status, occupation, benefit
program participation, and wealth)

e Migration and commuting
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TABLE 3.1

Noteworthy Shifts in the U.S. Population, 1900 to 2000
Most of the Population at the Most of the Population at the
Beginning of the 20th Century Beginning of the 21st Century

Lived in the Northeast or the Midwest Lives in the South or the West

Lived in nonmetropolitan areas Lives in metropolitan areas

Male Female

Under 23 years old At least 35 years old

White White (but has more nonwhite neighbors)

Rented a home Owns a home

Lived in a household with four Lives alone or in a household with one or
or more other people two other people

Source: Based on Hobbs, F,, Stoops, N., U.S. Census Bureau, Census 2000 Special Reports,
Series CENSR-4, Demographic Trends in the 20th Century, Washington, D.C., 2002.

As discussed in Section 3.3.5, in 2010, the American Community Survey (ACS) will replace
the census long form.

3.3.4.1 Race and Ethnicity

All federal agencies that collect and report data on race and ethnicity follow the standards stated
in Standards for Maintaining, Collecting, and Presenting Federal Data on Race and Ethnicity
(1997).7 The Office of Management and Budget (OMB), the federal agency that defines standards
for government publications, accepted the recommendation made by the Interagency Committee
for the Review of the Racial and Ethnic Standards that two separate questions, one for race and
one for ethnicity or Hispanic origin, be used whenever feasible to provide flexibility and ensure
data quality. Therefore, race and Hispanic origin (known as ethnicity) are considered by the Census
Bureau to be distinct concepts that require separate questions in their surveys (see Box 3.3).

Percent Races Other Than White or Black 12.5
by Race: 1900 to 2000

(Percent of total population)

Two or more races

Some other race

Asian and Pacific Islander

American Indian and
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 Alaska Native

FIGURE 3.2 Total population by race and population of races, excluding white and black: 1900 to 2000.
(From Hobbs, F. and Stoops, N., U.S. Census Bureau, Census 2000 Special Reports, Series CENSR-4, Demo-
graphic Trends in the 20th Century. Figures 3.1 and 3.2. Washington, DC, 2002. Available at: http://www.
census.gov/prod/2002pubs/censr-4.pdf. Accessed June 8, 2006.)
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Box 3.3 Census Bureau Reference Information on Race and Hispanic Origin

The Census Bureau maintains extensive online reference information on the concepts of race
[www.census.gov/population/www/socdemo/race.html] and Hispanic origin. [www.census./
gov/population/www/socdemo/hispanic.html].

In general, the Census Bureau defines ethnicity or origin as the heritage, nationality group,
lineage, or country of birth of an individual or of the individual’s parents or ancestors before their
arrival in the U.S. Hispanic or Latino is considered a designation of ethnicity, not race; people of
Hispanic or Latino origin may be of any race.

The Census Bureau’s definition of race generally reflects a social definition of the concept that
is recognized in this country and does not conform to any biological, anthropological, or genetic
criteria. The Census 2000 question on race included 15 separate response categories, as well as
three areas where respondents could write in a more specific race. The response categories and
write-in categories for race and ethnicity classification have been consolidated by the OMB into
these six basic categories:

e White

¢ Black, or African American

¢ American Indian and Alaska Native

e Asian

¢ Native Hawaiian and “Other Pacific Islander”
¢ Some other race

Table 3.2 presents the population of the U.S. by race and Hispanic origin for the year 2000
and with projections through 2050.

People may select more than one racial identification. In the 2000 census, 2.4% of the total
U.S. population self-identified with more than one racial and/or ethnic group. Beyond showing the
total number of people reporting two or more races, the Census Bureau uses two other approaches
to present data for people reporting more than one race.®

* Reflecting the 57 possible combinations of the six race groups mentioned previously,
these detailed categories can be combined, if desired, to show more than one use.

* Showing the number of times a respondent reports one of the six race categories either
alone or in combination with the other five race categories: the category “black or
African American alone or in combination with one or more other races” includes all
people who reported only black or African American and people who reported Black
or African American in combination with any of the other five race categories. Indi-
viduals will be counted only once. However, in tabulation approaches including the
six race groups alone or in combination with one or more other races, respondents
will be tallied in each of the race groups they reported. For example, people who
reported “Asian and black or African American” would be counted both in the “Asian
alone or in combination” population as well as in the “black or African American alone
or in combination” population. Consequently, the total of the six alone or in combi-
nation groups exceeds the total population whenever some people in a group of interest
reported more than one race.

3.3.4.1.1 White Populations

The term white refers to people having origins in any of the original natives of Europe, the Middle
East, or North Africa. Whites represent about 70% of the U.S. population. They belong to a variety
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TABLE 3.2

U.S. Population Projections by Race and Hispanic Origin: 2000-2050

Population 2000 2010 2020 2030 2040 2050
Total 282,125 308,936 335,805 363,584 391,946 419,854
White alone 228,548 244,995 260,629 275,731 289,690 302,626
Black alone 35,818 40,454 45,365 50,442 55,876 61,361
Asian alone 10,684 14,241 17,988 22,580 27,992 33,430
All other races? 7,075 9,246 11,822 14,831 18,388 22,437
Hispanic (of any race) 35,622 47,756 59,756 73,055 87,585 102,560
White alone, not Hispanic 195,729 201,112 205,936 209,176 210,331 210,283

Percentage Change

Population 2000-2050 2000-2010 2010-2020 2020-2030 2030-2040 2040-2050
Total 48.8 9.5 8.7 8.3 7.8 7.1
White alone 32.4 7.2 6.4 5.8 5.1 4.5
Black alone 71.3 12.9 12.1 11.2 10.8 9.8
Asian alone 212.9 333 26.3 25.5 24.0 19.4
All other races® 217.1 30.7 279 255 24.0 22.0
Hispanic (of any race) 187.9 34.1 25.1 22.3 19.9 17.1
‘White alone, not Hispanic 7.4 2.8 2.4 1.6 0.6 0.0

Percent of Total Population

Population 2000 2010 2020 2030 2040 2050
Total 100.0 100.0 100.0 100.0 100.0 100.0
White alone 81.0 79.3 77.6 75.8 73.9 72.1
Black alone 12.7 13.1 13.5 13.9 14.3 14.6
Asian alone 3.8 4.6 54 6.2 7.1 8.0
All other races?® 2.5 3.0 3.5 4.1 4.7 5.3
Hispanic (of any race) 12.6 15.5 17.8 20.1 22.3 244
White alone, not Hispanic 69.4 65.1 61.3 57.5 53.7 50.1

Note: Resident population in thousands.
2 Includes American Indian and Alaska Native alone, Native Hawaiian and Other Pacific Islanders alone, and those identified
officially as Two or More Races.

Source: Based on U.S. Census Bureau, International Data Base, Table 094. Available at: http://www,census.gov/ipc/ www.
idbprint.html. Accessed August 27, 2006.

of ethnic groups with distinct languages, dialects, and cultures. Some have been in the U.S. for
many generations, whereas others are recent immigrants. Whites represent both extremes of socio-
economic and health status. Their health status is used as the baseline against which other racial
and ethnic groups are measured.

3.3.4.1.2 Hispanic or Latino Populations

Hispanic connotes an ethnic group; the Hispanic population includes people who may be of any
race. The 1980 census was the first to include a separate question on Hispanic origin, asked of
every individual in the U.S. Census information indicates that the Hispanic population more than
doubled in size from 14.6 million in 1980 to 35.3 million in 2000, representing an increase from
6.4 to 12.5% of the total population. High levels of immigration coupled with relatively high fertility
levels contributed to this rapid growth.
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Box 3.4 Spanish/Hispanic/Latino

Hispanic and Latino are sometimes used interchangeably, although they do not have the same
meaning. Hispanic is the term chosen by U.S. government agencies in 1970 as a convenient
label that could be applied to all people from the Spanish-speaking countries of the central
and southern parts of the Western Hemisphere (Mexico and the lands annexed by the U.S. in
the 19th century: Puerto Rico, Cuba, the Dominican Republic) and from Spain. That catchall
label has a particular and evolving meaning only in the U.S. context in which it was created
and is applied. Latino, on the other hand, refers to people whose ancestral lineage connects to
Latin America, but not to Spain.

Source: del Pinal, J., Singer, A. Generations of diversity: Latinos in the United States. Population Bulletin, 52(3):
1-48, 1997. Washington, D.C.: Population Reference Bureau, Inc.

The Hispanic population in the U.S. is far from homogenous. For example, some Hispanics speak
only Spanish, whereas others speak no Spanish at all. Hispanic Americans come from many countries
and cultures, making the differences between and within the Hispanic ethnic groups sometimes as
great as their similarities. Although most of this population are of Mexican origin, the remainder
includes at least 20 other national origin groups. About 10% of the Hispanic population is of Puerto
Rican background, with about 3% each of Cuban, Salvadoran, and Dominican origins. The remainder
are of some other Central American, South American, or other Hispanic or Latino origin (see Box 3.4).

Although Hispanics share many aspects of a common heritage, such as language and emphasis
on extended family, Hispanic cultures vary significantly by country of origin. The health profiles
of Hispanics vary according to their region of origin. Hispanics of all races represent the largest
minority population in the U.S., accounting for 12.5% of the population. Spanish was the language
spoken by almost of those speaking a language other than English at home.’

3.3.4.1.2.1 Mexican Immigrants

Current Mexican migration to the U.S. dates back to World War II when Mexico contributed to the
war effort by providing temporary agricultural labor. The Bracero program (1942-1964) provided the
U.S. with short-term temporary migrant workers to offset labor shortages faced during the war and
its aftermath (see Box 3.5). An estimated 4.5 million Mexican workers came to the U.S. during this
period. At its height in the late 1950s, more than 500,000 workers migrated each year. The number
of Mexicans who left Mexico for the U.S. continued to increase steadily even after the Bracero
program ended. During the 1980s, the intentions of many migrants shifted from a sojourner mentality
to that of settler. By the 1990s, the phenomenon became one of permanent moves rather than reiterative
and temporary ones. From the 1980s to the 1990s, Mexican immigration grew from 200,000 to
300,000. The Bracero system left a permanent legacy in the U.S., as Mexican migrants tend to be
mainly selected from middle-to-lower segments of Mexico’s socioeconomic structure. !

3.3.4.1.3 Black or African American Populations

The term black (or African American) refers to people having origins in any of the black racial
groups of Africa. Blacks comprise 12% of the population and have a long history in the U.S. Some
have been in the country for many generations, whereas others are recent immigrants from Africa,
the Caribbean, and the West Indies. Blacks generally experience poorer health than the American
population as a whole, with a shorter life expectancy and higher infant mortality rates. The infant
mortality rate in 2001 for African Americans was more than twice as high as for whites (13.3 per
1,000 live births vs. 5.7 per 1,000 live births for whites). The prevalence of hypertension in blacks
is higher than in any other racial or ethnic group. Overall, African Americans are more likely to
develop cancer and have the highest cancer death rate. African American women have the highest
mortality rates from breast cancer of any racial or ethnic group.
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Box 3.5 The Bracero Program

The Mexican migrant worker has been the foundation for the development of the rich American
agricultural industry, and the El Paso—Ciudad Judrez border region has played a key role in
this historic movement. One of the most significant contributions to the growth of the agricul-
tural economy was the creation of the Bracero Program in which more than 4 million Mexican
farm laborers came to work in the fields of this nation. The braceros converted the agricultural
fields of America into the most productive on the planet.

Mexican peasants were hardworking, skilled agricultural laborers. Yet, despite the fact that
two million peasants lost their lives in the Mexican Revolution of 1910, the government failed
to provide them the resources needed to improve their lives. By the late 1930s when the crop
fields began yielding low harvests and employment became scarce, the peasant was forced to
look for other means of survival.

The occurrence of this grave situation coincided with the emergence of a demand for
manual labor in the U.S. brought about by World War II. On August 4, 1942, the U.S. and the
Mexican government instituted the Bracero Program. Thousands of impoverished Mexicans
abandoned their rural communities and headed north to work as braceros.

The majority of the braceros were experienced farm laborers who came from places such
as La Comarca Lagunera, Coahuila, and other important agricultural regions of Mexico. They
stopped working their land and growing food for their families with the illusion that they would
be able to earn a large amount of money on the other side of the border.

Large numbers of bracero candidates arrived by train to the northern border, altering the social
environment and economy of many border towns. Ciudad Judrez, Chihuahua, across from El Paso,
TX, became a historic recruitment site and substantial gathering point for the agricultural labor force.

The following excerpt from the EI Paso Herald Post (April 28, 1956) illustrates the
movement: “More than 80,000 braceros pass through the El Paso Bracero Center annually.
They’re part of an army of 350,000 or more that marches across the border each year to help
plant, cultivate, and harvest cotton and other crops throughout the United States.”

The bracero contracts were controlled by independent farmers’ associations and the Farm
Bureau. The contracts were in English and the braceros would sign them without understanding
their full rights and the conditions of employment. When the contracts expired, the braceros
were required to turn in their permits and return to México. The braceros could return to their
native lands in case of an emergency only with written permission from their boss.

The braceros labored tirelessly, thinning sugar beets, picking cucumbers and tomatoes, and
weeding and picking cotton. They became the foundation for the development of North
American agriculture.

Despite their enormous contribution to the American economy, the braceros suffered harass-
ment and oppression from extremist groups and racist authorities.

By the 1960s, a large number of “illegal” agricultural workers, along with the introduction
of the mechanical cotton harvester, destroyed the usefulness of the bracero program under
which more than 3 million Mexicans entered the U.S. to labor in the agricultural fields. It
ended in 1964. The U.S. Department of Labor officer in charge, Lee G. Williams, had described
it as a system of “legalized slavery.” The following note describes its last day:

BRACEROS CROSS TO UNITED STATES

With the crossing of 526 braceros through the Santa Fe Street Bridge Tuesday night, current
contracting of Mexican laborers for work in U.S. farms ended, officials of the National
Railways of Mexico reported Wednesday. The railroad in charge of transporting the braceros
to Judrez from all parts of the state disclosed that the number of workers contracted totaled
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12,127. Of this number, only a few were sent back after failing to pass their physical
examination at the Bracero center.

The EI Paso Times
May 30, 1963

The braceros returned home. Unable to survive in their communities, however, they con-
tinue to cross the Rio Bravo (or Rio Grande) to work in the farms and ranches of this country.
In the fields of West Texas and southern New Mexico, you will still find braceros. They are
now known as chile pickers and continue to be one of the most exploited labor groups in the U.S.

Source: The Farmworkers Web site. The Bracero Project: the Bracero program. Available at: www.farmworkers.org/
bracerop.html. Accessed August 27, 2006.

3.3.4.1.4 Asian American Populations

The term Asian refers to people having origins in any of the original natives of the Far East, Southeast
Asia, or the Indian subcontinent (including Cambodia, China, India, Japan, Korea, Malaysia, Pakistan,
the Philippine Islands, Thailand, and Vietnam). Asians represent both extremes of socioeconomic and
health indices. Factors contributing to poor health outcomes include language and cultural barriers
and stigma associated with certain conditions. Asians comprise 3.6% of the U.S. population.

3.3.4.1.5 American Indian and Alaska Native (AI/AN) Populations

The terms American Indian and Alaska Native refer to any of the original people of North, Central,
or South America, and who maintain tribal affiliation or community attachment. They comprise
about 0.9% of the U.S. population.

The Bureau of Indian Affairs (BIA) in the Department of the Interior administers and manages
more than 55 million acres of land held in trust by the U.S. for American Indians, Indian tribes,
and Alaska Natives (see Box 3.6), and provides education services to approximately 48,000 Native
American students. In conjunction with the BIA, the Indian Health Service (IHS), an agency in
the Department of Health and Human Services (DHHS), is supposed to uphold the federal gov-
ernment’s obligation to AI/AN people to honor and protect the inherent sovereign rights of tribes.

Although the THS currently provides health services to approximately 1.5 million AI/ANs who
belong to more than 550 federally recognized tribes in 35 states, more than half the AI/AN
population does not permanently reside on a reservation and therefore has limited or no access to
IHS services. AI/ANs generally experience poorer health than the American population as a whole.
For example, among AI/ANs age 18 and older, 63.7% of men and 61.4% of women have one or
more cardiovascular disease risk factors such as hypertension, current cigarette smoking, high blood
cholesterol, obesity, and diabetes.

3.3.4.1.6 Native Hawaiian and Other Pacific Islanders (NHOPI) Populations

The term Native Hawaiian and Other Pacific Islanders refers to people having origins in any of
the original people of Hawaii, Guam, Samoa, or other Pacific Islands. Pacific Islanders include
people with Polynesian, Micronesian, and Melanesian backgrounds, whose languages and cultures
differ. NHOPIs generally experience poorer health than the American population as a whole. They
comprise 0.1% of the U.S. population.

3.3.4.2 Gender

In addition to its total size, two of the most important characteristics of a population are its gender
and age structure. According to the 2000 census, of the 281.4 million people in the U.S., 143.4 million
were female and 138.1 million male. The former made up 50.9% of the population, down from
51.3% in 1990.
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Box 3.6 Relationship between the Federal Government and Indian Tribes

The Indian Health Service (HIS) is responsible for providing health services to AI/ANs. These
services to members of federally recognized tribes grew out of the special government-to-
government relationship between the federal government and Indian tribes. This relationship,
established in 1787, is based on Article I, Section 8 of the Constitution (“The Congress shall
have the power ... to regulate Commerce with foreign Nations, and among the several States,
and with Indian tribes ... ”) and has been given form and substance by numerous treaties,
laws, executive orders, and Supreme Court decisions. Known as the Marshall Trilogy, three
cases — Johnson v. McIntosh (1823), Cherokee Nation v. Georgia (1831), and Worcester v.
Georgia (1832) — defined the relationship of tribes with the U.S. government and established
the doctrine of federal trust responsibility.

More than a century ago, trust fund accounts were established to compensate Indians for
the use of their land. An 1887 law made the federal government responsible for collecting fees
from anyone using tribal land, with the money to be held in trust. Some of these funds belong
to about 300,000 individual Native Americans, others belong to about 1400 tribes.! The funds
are managed by the Department of the Interior’s Office of Special Trustee, Office of the
Secretary. Prior to 1996 the trust funds were managed by the Bureau of Indian Affairs. Billions
were paid by mining companies, ranchers, and others over the decades. Currently over $300
million is collected annually by the BIA. The agency is responsible for sending checks to
Indian trust beneficiaries, many of whom rely on trust funds for basic necessities. The money
was supposed to be given to the descendants of the original Indian land owners, but every
audit since 1928 has found billions missing from the trust fund, in what may be the greatest
financial scandal in the history of the U.S.?

Sources:

! Interpretation of Federal Financial Accounting Standards. Interpretation Number 1. Reporting on Indian Trust Funds
in General Purpose Financial Reports of the Department of the Interior and in the Consolidated Financial Statements
of the United States Government: An interpretation of SFFAS 7. n.d. Available at: http://www.fasab.gov/interpretations/
intprt1.htm. Accessed September 26, 2004.

2 A Continuing Shame. Editorial. The New York Times. September 26, 2004. Week in Review, p. 10.

Although male births outnumber female births by about 5%, males generally have higher mortality
rates than females at every age. These higher mortality rates translate into women outnumbering men,
starting at approximately 35 years of age. The “excess” of women is most pronounced at older ages.
As in most countries of the world, older women outnumber older men in the U.S., and women’s share
of the older population increases with age.

The disparity between numbers of men and women is expressed as the sex ratio — the number
of men per 100 women. Figure 3.3 depicts changes in the sex ratio between 1900 and 2000. Between
1990 and 2000, the male population grew slightly faster (13.9%) than the female population
(12.5%). The excess female-to-male population dropped from 6.2 million to 5.3 million as male
death rates declined faster than female rates and as immigration brought in more men.

In 2000, the average sex ratio among those 65 and older was 70 (70 men per 100 women), and
ranged from 86 (at 65-69 years of age) to 41 (85 years and older). The older non-Hispanic white
population’s sex ratio mirrored that of the total older population in 2000. Most other groups had
slightly higher sex ratios than the total older population. The two exceptions were older blacks and
older Pacific Islanders. With a sex ratio of 61.4, the older black population displayed a greater
shortage of men than all other groups, mainly as a result of higher mortality rates for black men
than for black women.!!
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The Male-Female Ratio: 1900 to 2000
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FIGURE 3.3 Changes in sex ratio: 1900 to 2000. (From Pennsylvania State College of Agriculture and Sciences.

Resources, Census Data: Gender 2000, Census 2000 brief. Available at: http://ict.cas.psu.edu/ resources/Census/
PDF/C2K_Gender.pdf#search=%22u.s.%20census %20gender%?22. Accessed August 27, 2006.)

Box 3.7 Administration on Aging: Mission and Services

The Administration on Aging (AoA), an agency in the U.S. Department of Health and Human
Services, is one of the nation’s largest providers of home- and community-based care for older
persons and their caregivers. Their mission is to develop a comprehensive, coordinated, and
cost-effective system of long-term care that helps elderly individuals to maintain their dignity
in their homes and communities, and to help society prepare for an aging population.

Created in 1965 with the passage of the Older Americans Act (OAA), AoA is part of a federal,
state, tribal, and local partnership called the National Network on Aging. This network, serving
about 7 million older persons and their caregivers, consists of 56 state units and 655 area agencies
on aging, 233 tribal and native organizations, two organizations that serve Native Hawaiians, 29,000
service providers, and thousands of volunteers. These organizations provide assistance and services
to older individuals and their families in urban, suburban, and rural areas throughout the U.S.

Although all older Americans may receive services, the OAA targets those older individuals
who are in greatest economic and social need: the poor, the isolated, and those elders disad-
vantaged by social or health disparities.

There are seven core services funded by the OAA:

* Supportive services, which enable communities to offer rides to medical appointments,
and grocery and drug stores and provide house repair, chore running, and personal care
help so that older persons can stay in their homes includes adult day care and information
and assistance.

¢ Nutrition services, which include more than a meal. Since its creation, the OAA Nutri-
tion Program has provided nearly 6 billion meals for at-risk older persons. Each day in
communities across America, senior citizens come together in senior centers or other
group settings to share a meal, as well as camaraderie and friendship. Nutrition services
also provide nutrition education, health screenings, and counseling at senior centers.
Homebound seniors are able to remain in their homes largely because of the daily delivery
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of a hot meal, sometimes by a senior volunteer who is their only visitor. March 2002
marked the 30th anniversary of the OAA Nutrition Program, and AoA will be celebrating
this successful community-based service throughout the year.

e Preventive health services, which educate and enable older persons to make healthy
lifestyle choices. Every year, illness and disability that result from chronic disease affects
the quality of life of millions of older adults and their caregivers. Many chronic diseases
can be prevented through healthy lifestyles, physical activity, appropriate diet and nutri-
tion, smoking cessation, active and meaningful social engagement, and regular screen-
ings. The ultimate goal of the OAA health promotion and disease prevention services is
to increase the quality and years of healthy life.

e The National Family Caregiver Support Program (NFCSP), which was funded for
the first time in 2000 and is a significant addition to the OAA. It was created to help the
millions of people who provide primary care for spouses, parents, older relatives and
friends. The program includes information to caregivers about available services; assis-
tance to caregivers in gaining access to services; individual counseling, organization of
support groups and training to assist caregivers in making decisions and solving problems
relating to their care-giving roles, and supplemental services to complement care provided
by caregivers. The program also recognizes the needs of grandparents caring for grand-
children and of caregivers of those 18 and under with mental retardation or developmental
difficulties and the diverse needs of Native Americans.

* Services that protect the rights of vulnerable older persons, which are designed to
empower older persons and their family members to detect and prevent elder abuse and
consumer fraud as well as to enhance the physical, mental, emotional, and financial well-
being of America’s elderly. These services include pension counseling programs that
help older Americans access their pensions and make informed insurance and healthcare
choices, and long-term care ombudsman programs that serve to investigate and resolve
complaints made by or for residents of nursing, board and care, and similar adult homes.
Ao0A supports the training of thousands of paid and volunteer long-term care ombudsmen,
insurance counselors, and other professionals who assist with reporting waste, fraud, and
abuse in nursing homes and other settings. It also supports senior Medicare patrol
projects, which operate in 47 states, and in the District of Columbia and Puerto Rico.
AoA awards grants to state units and area agencies on aging, and community organiza-
tions to train senior volunteers how to educate older Americans to take a more active
role in monitoring and understanding their healthcare.

* Services to Native Americans, which include nutrition and supportive services designed
to meet the unique cultural and social traditions of tribal and native organizations and
organizations serving Native Hawaiians. Native American elders are among the most
disadvantaged groups in the country.

e Eldercare Locator: Additionally, AoA supports the Eldercare Locator, a national toll-
free service to help callers find services and resources in their own communities or
throughout the country. The number is 1-800—677-1116.

Source: Department of Health and Human Services, Administration on Aging: Mission. Available at: http://www.
aoa.dhhs.gov/about/over/over_mission.asp. Accessed August 27, 2006.

3.3.4.3 Age

The U.S. population has grown older almost without interruption since the country’s founding. For
example, in 1900 only 4% of the U.S. population was age 65 or older. By 1980, the proportion in
old age had nearly tripled to 11%.
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Although, during the first half of the 20th century, the U.S. population was relatively young
due to a high fertility rate, declining infant and childhood mortality rates, and high rates of net
immigration, since 1950 the population has been aging rapidly. By the time all baby boomers will
have reached age 65 in 2030, the Census Bureau projects that 20% of the population will be age
65 or older. Although the rate of population aging should then slow, the aged sector of the population
will continue to rise slowly, reaching 23% by 2060.

By the year 2050, the percentage of the elderly in the U.S. population will surpass the figures
currently observed in the oldest states. In 2000, the elderly made up 17.6% of the population of
Florida. By 2050, 20% of the U.S. population will be comprised of elderly people. In essence,
many of the challenges currently faced by the oldest states can be used to predict the health
challenges the nation will face by the middle of the 21st century.'?

3.3.4.3.1 Race and Ethnicity

As the older population grows larger, it will also grow more diverse, reflecting the demographic
changes in the U.S. population as a whole. By 2050, programs and services for the elderly population
will require greater flexibility to meet the needs of a more diverse population.

3.3.4.3.2 Longevity and Health

People in the U.S. are living longer and healthier lives than ever before. Average life expectancy at
birth rose from 47.3 years in 1900 to 76.9 years in 2000. Today, heart disease, malignant neoplasms
(cancer), and cerebrovascular diseases (stroke) are the leading causes of death among older Americans.
Of the 1.8 million deaths in 2000 among people aged 65 and over, 8% were caused by cerebrovascular
diseases, 22% by malignant neoplasms, and 33% by heart disease (see Figure 3.4). About 14 million
civilian noninstitutionalized older people live with some type of disability. Disability is more likely
to be experienced in older women (43%) than in older men (40%)."3

3.3.4.3.3 Chronic lllnesses

Chronic diseases and impairments — among the leading causes of disability in older people —
can negatively affect quality of life, lead to a decline in independent living, and impose an economic
burden on the individual and the society at large. About 80% of seniors have at least one chronic
health condition and 50% have at least two. Arthritis, hypertension, heart disease, diabetes, and
respiratory disorders are some of the leading causes of activity limitations among older people.

Top 5 Causes of Death for People Aged 65 and Over: 1980, 1999, and 2000
(in thousands)

Diseases of the heart
Malignant neoplasms

Cerebrovascular diseases

Chronic obstructive pulmonary diseases/
chronic lower respiratory diseases

Pneumonia and influenza

FIGURE 3.4 Top 5 causes of death of people aged 65 and over. (From He, H., Sengupta, M., Velkoff, V.A,,
DeBarros, K.A. U.S. Census Bureau, Current Population Reports, P23-209, 65+ in the United States: 2005.
U.S. Government Printing Office, Washington, DC, 2005. Available at: http://www.census.gov/prod/2006 pubs/
p23-209.pdf. Accessed August 18, 2006.)
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The chronic diseases discussed in the following sections are either diet-related (hypertension,
heart disease, stroke, diabetes, and osteoporosis) or they seriously compromise the individual’s
ability to shop, cook, and feed him or herself. The information provided is based on material
compiled by the U.S. Census Bureau.'*

3.3.4.3.3.1 Arthritis

Arthritis, encompassing more than 100 diseases and conditions that affect joints, surrounding
tissues, and other connective tissues, is a leading cause of disability among older people. Although
arthritis affects men and women of all ages, it is more common among older people, in general,
and in women of all ages. In 1998-2000, in comparison with 2.2% of those between the ages of
18 and 44 years, 11.8% of people aged 65 to 74 years and 19.3% of people 75 years and older
had activity limitations caused by arthritis and other musculoskeletal conditions.

3.3.4.3.3.2  Hypertension

Hypertension, another chronic condition, is prevalent among older adults. Activity limitations
caused by heart and other circulatory diseases, including hypertension, increase with age. During
the period 1998-2000, whereas about 0.5% of 18- to 44-year-olds suffered from heart disease or
other circulatory conditions that limited activity, 11.1% of those 65 to 74 years old, and 17.1% of
those 75 years and older also suffered this debility. Among older people, the prevalence of hyper-
tension was higher among women and blacks than among men and whites. Among people 65 and
older, prevalence of hypertension was highest among women aged 75 and over. Of these women,
85% had hypertension, compared with 71% of men.

3.3.4.3.3.3  Heart Disease and Stroke

Older women are more likely to have hypertension than older men, whereas the prevalence of coronary
heart disease and stroke is higher among older men. During 1999-2000, 24.3% of older men and
15.4% of older women had coronary heart disease, with the prevalence higher among men in all older
age groups. The incidence of both mild and more serious forms of coronary heart disease occurs at
older ages in women than in men, with a lag of 10 or more years. During 1999-2000, 8.9% of older
men and 7.6% of older women had a stroke. For the same period, older non-Hispanic blacks had a
higher incidence of stroke (11.8%) than older Hispanics or non-Hispanic whites, with an incidence
of 7.5% and 7.9%, respectively.

3.3.4.3.3.4 Diabetes

Diabetes also affects the health of older people and limits their ability to perform activities. The
prevalence of diabetes-related limitations of activity was higher among those aged 65 to 74 (3.8%)
and among those 75 and older (4.3%) than those aged 18 to 44. Among people 65 and older in
1999-2000, 15.1% of men and 13.0% of women reported having diabetes. The prevalence of
diabetes was higher among older Hispanics (22.4%) and non-Hispanic blacks (22.8%) than among
older non-Hispanic whites (12.5%). For additional information on diabetes, see Section 3.5.1.1 and
Section 6.2.

3.3.4.3.3.5 Osteoporosis

Osteoporosis, another common chronic ailment among older people, reduces bone density and
raises the risk for potentially disabling fractures. Hip fractures are particularly disabling and may
increase the subsequent risk of mortality. Women are four times more likely than men to experience
loss of bone density. The prevalence of osteoporosis and less severe osteopenia increases noticeably
with age for both men and women, with a prevalence ten times greater among women.

3.3.4.3.3.6  Alzheimer’s Disease

Alzheimer’s disease (AD) is a progressive, degenerative disease that causes gradual but irreversible
loss of brain cells and affects an estimated 4.5 million Americans. Although AD is not a part of normal
aging, the risk of developing the disease increases with age. In 2000, 7% of those who had AD were
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65 to 74 years, 53% were 75 to 84 years, and 40% were 85 or older.”” The severity of AD also
increases with age. In 2000, 17% of AD cases among people 65 to 74 years were classified as severe
compared with 20% of cases among people aged 75 to 84 and 28% among those aged 85 and over.

The group of people at highest risk of AD, those aged 85 and over, is also the fastest-growing
segment of the population. With the growing number of older people and the fact that the risk of AD
increases as people age, AD is a growing public health concern. It is the major cause of dementia
among older people and negatively affects their capacity to perform daily activities. The impact of AD
is not limited to dementia and other health consequences. In addition to the cost of care (estimated to
be about $100 billion every year), AD can create physical and emotional stress on caregivers (see Box
3.8). More than 7 out of 10 people with AD live at home, and 75% of them receive care from family
members and friends. With the progression of the disease, families must often use long-term paid care.
People with AD live for an average of 8 to 10 years, with an average lifetime cost per patient of $174,000.

Box 3.8 Alzheimer’s Disease and the Caregiver

Alzheimer’s disease and other forms of dementia do not affect just the patient. These diseases
gradually rob patients of memory and other intellectual abilities, leaving them unable to perform
routine tasks. As the disease continues to destroy brain cells, patients increasingly depend on
family members or others to carry out simple tasks like shopping and getting dressed. Ulti-
mately, most patients will need complete care, adding to the caregiver’s burden.

Alzheimer’s disease is the most common form of dementia, affecting up to 4 million
Americans — and untold millions of family members and others who care for them. It is now
recognized that caregivers need care themselves. The national Family Caregiver Alliance
estimates that approximately 80% of the long-term care in the U.S. is provided without
compensation, sometimes around the clock. Alzheimer’s disease is not a typical disease model
because the health and well-being of the caretaker is affected as well as the patient. Geriatricians
who assume the care of an Alzheimer’s patient also care for the caregiver.

Stress and Depression

According to the Alzheimer’s Association, more than 80% of Alzheimer caregivers report
that they frequently experience high levels of stress, and nearly half say they suffer from
depression. The Family Caregiver Alliance estimates that caregiving spouses between the
ages of 66 and 96 who are experiencing mental or emotional strain have a 63% higher risk
of dying than people the same age who are not caregivers. Caregivers often experience
feelings of guilt, believing they are not doing enough to help, it adds. Spouses and adult
children feel grief and loss, not unlike a death in the family, except that instead of being
sudden, the bereavement spans years. Alzheimer’s is a progressively worsening disease, but
the rate of progression from mild to advanced can vary widely, from 3 to 20 years. As
Alzheimer’s progresses, the loss of brain function itself will cause death unless the patient
has one or more other serious illness.

The Child as Parent
For an adult child who cares for a parent with dementia, taking on the role of caregiver is a
role reversal that needs adjustment. It can be a difficult transition for a child to take on the
parenting and decision-making roles. The adult child might need to be empowered to step in
and begin caring for the ailing parent — making sure the parent takes medication, for instance,
or telling the parent he or she should not drive, and making difficult decisions about when the
parent is no longer able to safely live alone.

These caregivers are often already juggling multiple responsibilities with their own spouses,
children, and careers. In some cases, adult-child caregivers with siblings feel resentful if they must
bear the brunt of their parent’s care. An adult-child caregiver who is the only sibling living in the
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same city as the parent often feels isolated, overwhelmed, and underappreciated. This situation
may be exacerbated when out-of-town siblings or other family members who see the parent
infrequently may think the caregiver is exaggerating the extent of the Alzheimer’s patient’s decline.
The out-of-town family members may feel guilty about not being able to help from a distance,
and when they do visit, they may criticize or ask to change the care their parent is receiving.
Caregivers are often fatigued from carrying out their new responsibilities and neglect their
own health. Concerns caregivers regularly express are loss of concentration due to their caregiving
responsibilities and fear that they themselves might eventually get the disease. The warning signs
of caregiver stress include anger, anxiety, denial, depression, exhaustion, health problems, irrita-
bility, decreased ability to concentrate, sleeplessness, and social withdrawal. Caregivers who
regularly experience these conditions should be advised to seek help from their physician.

Financial Strain Heightens Burden

The presence of Alzheimer’s disease often brings financial problems that can compound stress and
depression. Caregivers often find additional responsibilities thrust on them, such as overseeing
medications for their patient, knowing if or when the patient’s care should be transferred to a nursing
home, and taking on power of attorney duties along with living wills and advanced directives that
specify whether terminal patients should undergo extreme measures to keep them alive. Sometimes
caregivers resort to relinquishing paid employment for the uncompensated care of a loved one.

Respite Options

Because of the substantial responsibility of caring for a person with Alzheimer’s disease,
caregivers often seek respite. Respite options include adult day care services, in-home services,
overnight and weekend services, and emergency care.

e Adult day services provide a planned program that includes a variety of health, social,
and support services in a protective setting during daytime hours. This is referred to as
a community-based service and is designed to meet the individual needs of functionally
and/or cognitively impaired adults.

» In-home services offer a wide range of options, including companion services, personal care,
household assistance, and skilled nursing care to meet the specific needs of those involved.

* Respite care facilities provide overnight, weekend, and longer stays for someone with
Alzheimer’s or a related dementia so a caregiver can have longer periods of time off.
These facilities provide meals, help with activities of daily living, therapeutic activities
to fit the needs of residents, and a safe and supervised environment. Examples of
such facilities include nursing homes, residential care facilities, and assisted living
facilities.

* Emergency respite is often offered in many nursing homes, residential care facilities,
and assisted living facilities. Emergency respite care may be needed when a caregiver
becomes ill or must go out of town unexpectedly, or if the care recipient is at risk of
abuse or neglect.

3.3.5 AMEericAN COMMUNITY SURVEY

As expected, the once-a-decade data collection approach of a decennial census became obsolete
with the advent of computer technology and the possibility of timely, easily available, up-to-date
information. Thanks to the American Community Survey (ACS), which was fully implemented in
2005, the days of having to wait a decade for updated census figures are behind us. The ACS
eliminates the need for the long form (used in four censuses, 1960-2000). The census short form
(see Figure 3.5) will continue to produce the official count of the nation’s population every 10
years, fulfilling the constitutionally mandated function of determining congressional apportionment.
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PLEASE DO NOT FILL OUT THIS FORM.
This is not an official census form. It is for informational purposes only.

CUnited States U5, Departmant of Camenares « Burasu of the Canses " \
N,

ensus

This Is the officlal form for all the people at this address. It Is quick and
easy, and your answers are protected by law. Complete the Census and

help your community get what it needs — today and In the future!

Start Here/nn una 4. What Is Person 1's telephone number? We may call

biack or blue pan. this person if we don't understand an answir.

1. How many people were living or staying in this Area Code + Numbar
house, apartment, or mobile home on April 1, 20007

Number of le
it 5. What Is Person 1's sex? Mark () ONE bax,

INCLUDE in this number: O mee O remale
« foster children, roomers, or housemates

= people staying hara on April 1, 2000 who have 6. What Is Person 1's age and what Is Person 1's date of birth?
no other parmanent place to stay Age on Apil 1, 2000

= paople living here most of tha time while warking, iy
even if they have another placa to live

DO NOT INCLUDE in this number;

» college students living away while attending collage :‘m;nunbsrs . bﬂ‘:s' i
» peopla in a comecional facility, nursing homa, or - Dey o of b
mantal hospital on April 1, 2000
» Armed Forces personnel living somewhers else
» paople who live or stay at another place most
of the tima < NOTE: Please answer BOTH Questions 7 and 8.
3 rtment, I 5 7. is Parson 1 Spanish/Hispanic/Latino? Mark (%] the "No™
< m‘é‘n&’ém et D ehn e Lox if not Spanish/Hispanic,Latino
(0 Owned by you or someons in thia housshold with 8 ) Wo, et Sparish/Hispanic/ Latine () Yas, Puartc Fican
mongage of loan? D Yes, Maxcan, Medcan Am., Chicano D Yes, Cuban
[ Owred by you or someone in this household fee and (03 Yes, othar Sparish fHispanic/ Latino — Frint group. 7
clear hwithout a mortgage or loan]?
O Rented for cash rent?
Oecupied without of cash rent?
WO PAyIORCE O et 0 8. What Is Person 1's race? Mark () one or more races to
indicate what this person considers himselfherself to be.
3. Please answer the following questions for each E:] 5 ik
g:unn living in this house, apartment, or mobile Whits
with the name of one of the people () Blsck, African Am. o Negro
m&h::m‘:;w:r&"::ﬂ:ﬂ- or ""'“’ this [ American Indian or Alaska Native — Pt name of anvoled orpeincipal Tibe. 7
such p‘mll, start with any adult living or l(ﬂ\"llﬂ
here. We will refer to this person as Person
What Is this person’s name? Frint name balow, O asien indien [ Japarwss () Native Hawaiian
Chinesa O Kerean ) Guamanian or Chamorre
Last Name
O Fiigina O vietnamese O Samoan
() Other Asian — Frint race. () Dther Pacilic lsksnder — Pt mce.
First Nams M
[ 5ame cther race — Print race. 7
OMBE No. 08070956 Approval Expives 127 V2000 - If more people live here, continue with Person 2.
G==D51A)

FIGURE 3.5 2000 Census questionnaire (short form). (From U.S. Department of Commerce. Bureau of the
Census. Public Information Office. Informational Short Form Questionnaire. Available at: http://www.census.
gov/dmd/www/2000quest.html Accessed June 8, 2006.)

The ACS asks essentially the same questions as the previous long form, but because data
collection is spread throughout the decade, rather than at a single point in time, it provides
current information on a continuous basis. It is comprised of information on demographic
characteristics, social welfare, education and health status, commuting patterns, crime patterns,
and other important attributes of the U.S. population, as well as the interrelationships of these
factors. Unlike other national surveys, the ACS provides information at the city and county
level. Over a 5-year period, the survey’s sample size will approximate that of the census long
form, supporting the production of estimates for small and nonstandard geographical areas such
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Person 2

1. What Is Person 2's name? Print name below.
Last Narme

First Narma M

O Aoomer, bosrder

O stepeonvstepdaughter O Unmarried partnar
O Brothedsister D Fostar child

O Fatherimoter [ Other ronmlative
D erandetitd

O Parentinisw

3. What Is this person’s sex? Mark [X] ONE box.
O Mate (m

of birth?

= NOTE: Please answer BOTH Questions 5 and 6.
"No" bax if not 5panish/Hispanic/Latino.

() ¥es, Masican, Masican Am, Chicano [ Yes, Cuban
(O] ¥as, other Spanish/Hispanic/Lstina — Prirt groun.

O whie
() Btack, Adrican Am., or Negro

O asisn indan O sapmness () Native Hawaiian
O chinese O Korsan (O Guamanian or Chamormo
D rigino O viemamess O samoan

(2 Scme other race — Péint race. 7

+ If more people live here, continue with Person 3.

¥our snswars aes important!
Ewery porssn in the Cansus ssunta.

2. How Is this person related to Person 17 Mark (] ONE box.
O Hustandinite If NOT RELATED to Perscn 1:

O Housamats, raormmate

4. What Is this person’s age and what Is this person’s date
'Pmnunb mmw
Age on April 1, 2000 Month  Day Year of birth

5. Is this person Spanish/Hispanic/ Latino? Mark (x] the

O Mo, not Spanssh/Hispanic [Latino 8] Yes, Pusrto Rican

6. What is this person’s race? Mark (%) one or more races to
indicate what this person considers himselfherself to be,

() American Indian or Alsska Native — Prinf nams of snilbdar pincipl trbe. 37

() Othar Asian —Printrace. 7 () Other Pacific Islander — Print race.

Canms informaten boipa vewr

Person 3 T

1. What s Person 3's name? Print name below.
Last Name

First Nama. Ml

2. How Is this person related to Person 17 Mark (] ONE box.
O Hustandiwte 1 NOT RELATED 1o Perscn 1:

3. What Is this person’s sex? Mark (X) ONE box.
O maie O Femata

4. What Is this person’s age and what is this person’s date
of birth? Print numbers in boxes.
Age on April 1, 2000 Month  Day Year of birth

- NOTE: Please answer BOTH Questions 5 and 6.

5. Is this person Spanish / Hispanic/ Ladnn? Mark (%] the
"Wo" bax if not Spanish/Hispanic/Latino.
[0 No. not Spanish/Hispanic/Latina D YYes, Pusrto Rican
O Yas, Maxican, Masican Am., Chicane () Yes, Cuban
(O Yes, other Spanish/Hispanic/ Latino — Print goup.

6. What is this person’s race? Mark () one or more races to
indicate what this person considers himselfherself fo be

O white
) Black, African Am., or Negeo
D Amarican Indian or Alaska Native — Prinf name of enrollsd or prncipd tnbe: o

O sisn indan O Japanese () Native Hawaiian

O chinese O Korean O Guamanisn or Chamerro

O Filpina O viemamess O samoen

() Othar Asian —Frintrace. () Othr Pacific slander — Print race.

Dm«mm—mma;

¥ If more peopla live here, continue with Person 4.

55

FIGURE 3.5 (Continued).

as school districts. In addition, given the sample size, information is available for specific
demographic groups, including racial and ethnic groups, children, the elderly, people in specific
occupations, people with specific health conditions, and people with various levels of educational
attainment.'6!7

Information provided by the ACS also includes topics ranging from housing values and
educational attainment to commute times and language spoken at home. Data users can access
this detailed annual demographic and housing data online, helping them make more accurate,
timely, and informed decisions. Roughly 2.5% of the population (about 1 in 40 addresses) will
participate in the survey each year. By comparison, 1 in 6 addresses received the Census 2000
long form.

The Census Bureau mails the mandatory survey to a rolling, random sample of about
3 million households throughout the country. The ACS is being conducted in all 3,141 counties,
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ssour s e
Person 4 ruractan.
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of birth? “H’WWQ bovws, | of birth? L mﬂwmnm&
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FIGURE 3.5 (Continued).

in American Indian and Alaska Native areas, Hawaiian homelands, and in Puerto Rico (250,000
housing units per month). It produces data for areas with populations of 65,000 or more.
Starting in about 2008, data for areas of smaller populations (20,000 or more) will be released.
Once data are collected, tabulations are released based on rolling 3-year averages annually for
areas with populations between 20,000 and 65,000, and rolling 5-year averages annually for
areas as small as census tracts'® (see Box 3.9). The 2005 data provides estimates for over
8,000 geographic areas, including all counties and places with a population greater than
20,000.1°

Addresses selected for the ACS will receive a letter from the Census Bureau director asking
them to respond promptly to the survey. Attempts at follow-up interviews of a sample of nonre-
sponders will be made first by phone and then by personal visit. As with the answers to other
census questionnaires, federal law guarantees the confidentiality of ACS responses. People with
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Person 6
- What Is Person 6's name? Print name befow.

-

Last Narma

First Narme M -
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FIGURE 3.5 (Continued).

access to the answers take an oath to protect the confidentiality of the information they collect.
Violators are subject to imprisonment and a substantial fine.

3.3.5.1 Uses of ACS Responses

State and local health departments as well as the U.S. Department of Health and Human Services
use data on the following:

* Age and residence to plan programs for older people who are living alone

* Language spoken at home and English fluency to develop programs that target a diverse
population

* Grandparents responsible for grandchildren to provide data to apply for grants

e Income to tailor products and services appropriately

* Disability to decide where to locate facilities and services for people with disabilities
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Persons 7-12

If you didn't have room to list everyone who
Iives in this house or apartment, ploasa list the
others below. You may be contacted by the
Census Bureau for the same about

The Census Bureau estimates that, for the

rage household, this form will take about
10 mlm.lnlc to complete, including IM tima for
Mthu instructions and answe

these peopla.
Person 7 — Last Name

First Name M

Person 8 — Last Name

Firat Name M

Person 9 — Last Name

First Name L4
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First Nama M

Person 11 — Last Nama

Firat Nama M

Person 12 — Last Nama

First Name M

sbout the estimate .M D. directed
to the Associate Director for Finance and
Attr:

Project
D607-0B5S, Room 3104, Fedaral Bulding 3,
Bureau of the Census, Washington, DC 20233,
Respondents am not required to respond to any
information collection unless it displays a valid
approval number from the Office of Management
and Budget.

Thank you for
completing your official
U.S. Census 2000 form.

The "Informational Copy® shows
the contant of the United States
Census 2000 "short™ form
. Each | will

raceM; either a short form
(100-percent questions) or a long
form (100-percent and sample
questlons). The short form

contains 6 pop
questlons and 1 housing question.
On average, about 5 in every
& households will receive the short
form. The content of the forms
resulted from reviewing the 1980
census data, consulting with federal
and non-federal data users, and
conducting tests.

For additional Information about
Census 2000, visit our website at
WWW.Census.gov or write to the
Director, Bureau of the Census,
Washington, DC 20233,

A c B2 cia D. Jica

FIGURE 3.5 (Continued).

3.4 CENSUS INFORMATION ONLINE

All Census Bureau reports since 1996 are readily available online. In addition, personalized
reports can be generated instantly by using the interactive features on the U.S. Census homepage.
For example, one can compare the demographics of a state, city, or county with those of any

Box 3.9 Census Definitions

¢ Census tract — Small, relatively permanent statistical subdivision of a county averaging
about 4,000 inhabitants.

¢ Census block group — At 600 to 3000 people, the census block group is the smallest
geographic level for which data will be produced. Estimates for small numbers of people or
areas are not published if there is a probability that an individual in that group can be identified.
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other municipality in the nation, or with the entire U.S. QuickFacts provides data for cities and
towns with more than 25,000 people. One can compare national, state, city, and county data for
the categories listed in Table 3.3. Some of the items of interest to public health nutrition
professionals include percentage of persons below poverty, per capita income, income per
household, language other than English spoken at home, percentage of people aged at least 25
who are high school graduates, and percentage of population less than 18 years as well as more
than 65 years.

3.5 U.S. POPULATION PROJECTIONS TO 2050

These projections are estimates of the population at future dates, calculating likely population
changes based on assumptions about future births, deaths, and international and domestic migration.
Projected numbers are based on an estimated population consistent with the most recent decennial
census, projected forward.

As indicated in Table 3.2, the U.S. Census projects a 48% increase in the U.S. population for
the first half of the 21st century, with the largest increases predicted for the Asian population, and
the smallest for non-Hispanic whites. In particular, the percentage of the population that is non-
Hispanic white is expected to decrease from just over of the total U.S. population in 2000 to just
over 50% in 2050. During the same period of time, the percentage of the population that is Hispanic,
of any race, is expected to double, from 12.6 to 24.4%. The black population is projected to increase
from 12.7 to 14.6%. The Asian population will more than double, from 3.8 to 8.0%, as will the
percentage of the total population that is identified as “all other races” (including American Indian
and Alaska Native, Native Hawaiian and “Other Pacific Islander,” and people who identify with
two or more races), which is expected to increase from 2.5 to 5.3%.2°

3.5.1 Disease FORECASTING BASED ON POPULATION PROJECTIONS

Projections of the incidence and prevalence of disease are important for public health planning.
Disease projections can be estimated by combining prevalence data with population projections.
To project the number of people with a chronic diet-related disease in 2050, the U.S. Census
Bureau’s age-, sex-, and race-specific population projections are multiplied by predicted disease
prevalence rates for each subgroup. For example, the percentage of the population with Alzhei-
mer’s disease would be expected to increase concomitant with the increasing age of the popu-
lation. The number of people with Alzheimer’s disease in the U.S. population was estimated at
4.5 million in 2000, which is a prevalence rate of 16 per 1000 population. By 2050 the number
of cases of Alzheimer’s disease is expected to almost triple to 13.2 million,?! which is a prevalence
rate of 32 per 1000 population. Similar projections are possible for other chronic diseases, based
on the projected population of the U.S. and the projected number of cases of a disease in a
particular year.

3.5.1.1 Case in Point: Diabetes

Forecasts of the number of people with diabetes are needed to help policymakers prepare for
changes in the demand for healthcare resources, and develop preventive and treatment interventions
that target the populations with the largest expected increases in diabetes prevalence.

If recent trends in diabetes prevalence rates continue through 2050, changes in the size and
demographic characteristics of the U.S. population will lead to dramatic increases in the number of
Americans with diagnosed diabetes. The projected number of people with diagnosed diabetes will
rise from 12.0 million in 2000 to 39.0 million in 2050, implying an increase in diagnosed diabetes
prevalence from 4.4% in 2000 to 9.7% in 2050.?2 Because the size of the older population is expanding,
the largest percentage increase in diagnosed diabetes will be among those aged 75 years and older.
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TABLE 3.3
QuickFacts Data Categories

People QuickFacts
Population, 2005 estimate
Population, percent change, April 1, 2000 to July 1, 2005
Population, 2000
Population, percent change, 1990 to 2000
Persons under 5 years old, percent, 2004
Persons under 18 years old, percent, 2004
Persons 65 years old and over, percent, 2004
Female persons, percent, 2004
White persons, percent, 2004 (a)
Black persons, percent, 2004 (a)
American Indian and Alaska Native persons, percent, 2004 (a)
Asian persons, percent, 2004 (a)
Native Hawaiian and Other Pacific Islanders, percent, 2004 (a)
Persons reporting two or more races, percent, 2004
Persons of Hispanic or Latino origin, percent, 2004 (b)
White persons, not Hispanic, percent, 2004
Living in same house in 1995 and 2000, percent age 5+, 2000
Foreign-born persons, percent, 2000
Language other than English spoken at home, percent age 5+, 2000
High school graduates, percent of persons age 25+, 2000
Bachelor’s degree or higher, percent of persons age 25+, 2000
Persons with a disability, age 5+, 2000
Mean travel time to work (minutes), workers age 16+, 2000
Housing units, 2004
Homeownership rate, 2000
Housing units in multiunit structures, percent, 2000
Median value of owner-occupied housing units, 2000
Households, 2000
Persons per household, 2000
Per capita money income, 1999
Median household income, 2003

Business QuickFacts
Private nonfarm establishments, 2003
Private nonfarm employment, 2003
Private nonfarm employment, percent change 2000-2003
Nonemployer establishments, 2003
Manufacturers shipments, 2002 ($1000)
Retail sales, 2002 ($1000)
Retail sales per capita, 2002
Minority-owned firms, percent of total, 1997
Women-owned firms, percent of total, 1997
Housing units authorized by building permits, 2004

Geography QuickFacts
Land area, 2000 (square miles)
Persons per square mile, 2000
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However, the fastest growing group with diagnosed diabetes is expected to be among black males,
followed by black females, white males, and white females.??

Forecasts of the number of people with diabetes help policymakers prepare for changes in the
demand for healthcare resources and develop preventive and treatment interventions that target the
populations with the largest expected increases in diabetes prevalence.

What does this mean for nutrition in public health?

e A larger healthcare workforce trained in medical nutrition therapy or certified as diabetes
educators will help people with diabetes manage their condition.

* Feeding programs, such as the National School Lunch Program, the School Breakfast
Program, the Child and Adult Care Feeding, and the Nutrition Program for the Elderly
will offer food and services that meet the needs of a population with diabetes.

* Restaurants, particularly those located in areas with large elderly populations, will offer
menu selections appropriate for people with diabetes.

e Programs targeting the populations most at risk will receive increased funding for pre-
ventive programs.

* Employee wellness programs will focus on weight management.

e Organizations that purchase healthcare benefits for their members or employees will
insist that diabetes self-management education, medications, and supplies be included
in the services provided, and managed care organizations will include these services and
supplies in the basic plan available to all participants.

» Evaluation of school administrators will be tied to their providing healthy school envi-
ronments, including the school food program.

3.6 CONCLUSION

Although the U.S. census was originally a political compromise used to apportion seats in the House
of Representatives, it has become fundamental to our practice of government. The decennial census,
augmented by the continuous ACS since 2005, provides a picture, in numbers, of who we are as a
people. At first glance a perhaps overwhelming compendium of facts, the census upon closer inspection
details our race, age, and gender composition. Through the census, we know where the preponderance
of the population lives, what their occupations are, and which languages they speak. This information
is used to allocate federal monies, project future population patterns, and determine public health
priorities. Lacking the census, it would be impossible to understand the character of the U.S. popu-
lation, to note and anticipate disease patterns, or to pursue the goal of eliminating health disparities.

3.7 ACRONYMS

ACS American Community Survey
AI/AN  American Indian and Alaska Native
AD Alzheimer’s disease

AoA Administration on Aging

BIA Bureau of Indian Affairs

CDBG  Community Development Block Grants
DHHS  Department of Health and Human Services
FY Fiscal year (October 1-September 30)

HIS Indian Health Services

LBW Low birth weight

NHOPI Native Hawaiian and other Pacific Islanders
OMB Office of Management and Budget

SES Socioeconomic status
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4 Nutritional Epidemiology

Statistics are no substitute for judgment.

Henry Clay (1777-1852)

Nutritional epidemiology is defined as the study of the nutritional determinants of disease in human
populations.! The function of nutritional epidemiology is to identify and study associations between
diet and disease in defined populations. Although it originally focused on nutrient deficiency diseases,
contemporary nutritional epidemiology concentrates on the study of heart disease, cancer, diabetes,
osteoporosis, and neural tube defects (NTDs). These irreversible chronic conditions have multiple
causes, long latency periods, occur with relatively low frequency (despite a substantial cumulative
lifetime risk), and are associated with excessive as well as insufficient intake of nutrients and other
food factors.2 A major enterprise of nutritional epidemiology is to assess the efficacy of nutrition
interventions, including nutrition education, and to develop diet assessment methods that enable public
health officials and researchers to monitor dietary intake and other healthy-related behaviors of defined
populations.

Epidemiological methods are widely applied in public health nutrition, and even practitioners
who do not themselves carry out surveys will find that their public health practice is influenced by
epidemiological observations. In this chapter we look at the types of studies used in nutritional
epidemiology. Two landmark experimental studies in nutrition are included: Lind’s (1747) exper-
iment that demonstrated limes cure scurvy and Goldberger’s (1914) experiments demonstrating
that a diet containing animal products prevents and cures pellagra. We also examine some of the
tools used to determine what people eat, including food frequency questionnaires and diet histories,
and biochemical markers that indicate dietary intake.

4.1 STUDY DESIGNS IN NUTRITIONAL EPIDEMIOLOGY

Several types of research study designs are used in epidemiology. Their purposes are to (1) generate
hypothesis, (2) describe relevant risk factors and health outcomes, or (3) study causal linkages
between risk factors and diseases. The types of studies used in nutritional epidemiology include
case studies and case series (what clinicians see), ecological studies (geographical comparisons),
cross-sectional studies (survey, a “snapshot” in time), case-control studies (compare people with
and without a disease), cohort studies (follow people over time to see who gets the disease), and
randomized controlled trials (human experiments).

Study designs that help to generate hypotheses include case studies, case series, and ecological
studies. Case studies are descriptions of individual cases of disease. Case series are descriptions of a
series of similar cases of disease. Ecological studies are epidemiologic studies where risk factors and
health outcomes are studied at population levels (hence, the data generated is in aggregates).

Cross-sectional surveys are “snapshots” of risk factors, health outcomes, and other relevant
factors in a population.

63
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4.1.1 Uses oF DESCRIPTIVE STUDIES

* Provide data regarding the magnitude of disease load and types of disease problems in
the community in terms of morbidity and mortality rates and ratios

* Provide clues to disease etiology, and help in the formulation of an etiological
hypothesis

* Provide background data for planning, organizing, and evaluating preventive and curative
services

* Contribute to research by describing variations in disease occurrence by time, place, and person

From the perspective of causal linkages, a weakness of these four types of studies is their lack
of comparison groups. Although case studies and case series provide information about possible
linkages, they cannot control for the effects of alternative explanations or confounding variables.
However, cross-sectional surveys provide limited information about comparison groups at the time
of data analysis.

Two common observational epidemiologic study designs used to examine causal linkages
between risk factors and diseases are case-control studies and cohort studies.?

* In case-control studies, individuals with health outcomes (cases) are compared with
individuals who have no evidence of health outcomes (controls). In this kind of study,
effect sizes are calculated as ratios of likelihood (known as odds ratios) of exposure to
the risk factors.

* In acohort study, the investigator begins with two groups that are initially free of the health
outcome. One of the groups is exposed to the risk factor of interest, whereas the other
group is not. The incidences of health outcomes are followed prospectively. The incidence
rates of the health outcomes are then compared among the exposed and nonexposed
individuals. The effect size is expressed as the ratio (relative risk or rate ratio) of the
incidence of disease among exposed vs. incidence of disease among nonexposed.

A case-control study is shorter and less expensive. It provides the possibility of studying different
exposures for rare diseases. However, from the perspective of deriving causal inferences, it is less
reliable than a cohort study because it cannot account for temporal sequence, and it is open to different
types of biases. On the other hand, a cohort study, although a powerful design, is more expensive,
and is open to problems of loss of study participants to follow-up. A cohort study is not suitable for
studying diseases that take a long time to develop. However, given a set of exposures, multiple
outcomes can be studied using a cohort study design. In nested case-control study designs, a case-
control study is embedded (“nested”) within a longitudinal prospective cohort study.

4.1.2 PROSPECTIVE VS. RETROSPECTIVE STUDIES

A prospective study watches for outcomes, such as the development of a disease, during the study
period and relates this to other factors such as suspected risk or protection factor(s). The study usually
involves taking a cohort of subjects and watching them over a long period. The outcome of interest
should be common; otherwise, the number of outcomes observed will be too small to be statistically
meaningful (indistinguishable from those that may have arisen by chance). All efforts should be made
to avoid sources of bias such as the loss of individuals to follow-up during the study. Prospective
studies usually have fewer potential sources of bias and confounding than retrospective studies. A
retrospective study looks backwards and examines exposures to suspected risk or protection factors
in relation to an outcome that is established at the start of the study. Most sources of error due to
confounding and bias are more common in retrospective studies than in prospective studies.*
In the sections below, the strongest evidence comes from studies that are presented last.
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4.1.3 Case Rerorts AND CASE SERIES

These are simply descriptions of cases. They are useful because they may generate ideas for future
epidemiologic investigations. Strongly suggestive anecdotal or clinical observations may indicate
a possible causal relationship. Analytic epidemiology studies can then be designed to verify and
quantify the risks, and to determine the role of confounding factors. Case reports or case series
may be used to track toxicity reports of new foods or to document the beginning of an epidemic.
A case series is of greater value than a case report because the series provides more documentation
of evidence for the suggested hypothesis.’

Case reports are a type of descriptive epidemiology study frequently evaluated by the Center for
Food Safety and Applied Nutrition (CFSAN). There are two principal avenues through which case
reports come to CFSAN’s attention — through reports published in the peer-reviewed medical literature
and through reports captured in one or more of CFSAN’s ongoing voluntary (also called “passive’)
adverse event monitoring systems, such as the Adverse Reaction Monitoring System (ARMS). ARMS
collects spontaneous reports from consumers and health professionals regarding alleged adverse effects
from food products. In addition, CFSAN receives adverse event reports linked to the products it regulates
through FDA’s MedWatch program.® As described in Box 4.1, the Food and Drug Administration (FDA)
uses this reporting system to issue public health advisories regarding unsafe food and nutrition products.

4.1.4 EcorLocGicAL OR CORRELATIONAL STUDIES

Ecological studies examine the rate of disease of a population in a given geographical area based
on average measures of exposure. In an ecological or correlational study, the unit of analysis is an
aggregate of individuals, and information is collected on this group rather then on individual
members. The association between a summary measure of disease and a summary measure of
exposure is studied. Ecological studies are relatively quick and inexpensive. Because they often
rely on data that have been routinely collected by government agencies for standard surveillance
initiatives, ecological studies can provide a useful first look at relationships.

Box 4.1 Blue Discoloration and Death in Patients Receiving Enteral
Feedings Tinted with FD&C Blue No. 1 Dye

In 2003 the FDA issued a public health advisory on the basis of several reports of toxicity,
including death, temporally associated with the use of FD&C Blue No. 1 (Blue 1) in enteral
feeding solutions. Blue 1 was administered in order to help in the detection and/or monitoring
of pulmonary aspiration in patients being fed by an enteral feeding tube. Case reports received
by the FDA indicated that seriously ill patients, particularly those with a likely increase in gut
permeability (e.g., patients with sepsis), were manifesting blue discoloration of the skin, urine,
feces, or serum and some developed serious complications such as refractory hypotension and
metabolic acidosis. Because these events were reported voluntarily from a population of
unknown size, it was not possible to establish the incidence of these episodes. Although the
FDA was not at the time able to establish a cause-and-effect relationship between the reported
serious and life-threatening patient outcomes and the use of the dye, nonetheless, given the
seriousness of the potential complications, they notified health professionals of these case
reports. The FDA continued to closely monitor reports of additional events, and they encour-
aged all health professionals to report any serious adverse events occurring with Blue 1-tinted
enteral feedings to the FDA’s MedWatch program at http://www.fda.gov/medwatch/.

Source: Food and Drug Administration. Center for Food Safety and Applied Nutrition. Reports of blue discoloration
and death in patients receiving enteral feedings tinted with the dye, FD&C Blue No. 1. FDA Public Health Advisory.
September 29, 2003. Available at: http://www.cfsan.fda.gov/~dms/col-Itr2.html. Accessed June 4, 2005.
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Ecological and correlational studies do not examine the relationship between exposure and disease
among individuals. They are useful for generating, rather than definitively testing, a scientific hypoth-
esis. They may also be used for a preliminary evaluation of a new hypothesis to determine whether
more extensive and expensive investigations are warranted.” Thus, the results of correlational studies
would be insufficient to demonstrate a relationship without other types of data to support them.

4.1.4.1 Examples of Ecological Studies

As discussed by Willett in his Nutritional Epidemiology (1998),% ecological studies of migrant and
other special populations have been widely used to differentiate between genetic and environmental
determinants of neural tube defects (NTDs), whereas other ecological studies relate the intake of
dietary factors to the incidence of coronary heart disease (CHD).

A genetic component in the etiology of NTDs had long been suspected because previously
affected pregnancy and family history of an affected pregnancy are risk factors for subsequent
NTDs. However, ecological studies demonstrated that rates of NTD varied by geographic area, in
populations that migrate from areas of high to low incidence, among populations that are malnour-
ished, and among populations that consume fortified cereals. Migration studies showed that groups
that migrated from high-risk areas in Ireland to low-risk south of Britain and the U.S. manifest
lower risks of a pregnancy with an NTD. An additional ecological study revealed, in retrospect,
that an epidemic of NTDs appears to have occurred in Boston during the Great Depression. And
finally, it was an ecological study that demonstrated the decline in the prevalence of NTDs after
breakfast cereals in Dublin were fortified with folic acid and vitamin B,,.

Ancel Keys, M.D., was known worldwide for his landmark epidemiological seven countries
study of Finland, Greece, Italy, Japan, the Netherlands, the U.S., and Yugoslavia, which demon-
strated that the intake of saturated fat as a percentage of calories was strongly correlated with
coronary death rates. His studies provided evidence that a diet rich in vegetables, fruits, and pasta
and low in meat, eggs, and dairy products is associated with the reduced occurrence of CHD. In
Keys’ sample, the less industrialized countries manifested the low saturated fat intake and low
incidence of CHD. In addition to differences in intake of saturated fat, the less- and more-
industrialized countries also differed in terms of physical activity, obesity, and smoking. The
percentage of energy from total fat had little relationship with CHD incidence or mortality, which
led Willet as well as Keys to recommend a Mediterranean-style diet.’

Among men of Japanese ancestry, there is a gradient in CHD mortality increasing from Japan
to Hawaii to California. A study of 11,900 Japanese men in Hiroshima and Nagasaki, Honolulu,
and the San Francisco Bay Area of California was conducted to investigate this disease difference.!?
According to Willett,!" when the investigators compared the saturated fat intake of Japanese men
living in Japan, Hawaii, and California, the three populations were found to have saturated fat
intakes as a percentage of calories of 7%, 23%, and 26%, respectively. With transition to the U.S.,
the men in the study manifested increases in mean serum cholesterol and weight (but not height)
parallel to the observed changes in dietary saturated fat. Distributions of serum cholesterol, glucose,
uric acid, and triglycerides were also examined. In every age group, the mean for each of the
biochemical variables is lower for men in Japan than in Hawaii and California.!> Examination of
public health records indicated that age-adjusted CHD rates were consistently and significantly
lower in Japan than in American Japanese.'? This ecological study supports the hypothesis that an
increased intake of saturated fat is associated with an increased risk of CHD.

4.1.4.2 Ecological Fallacy

A fallacy is an error in reasoning, usually based on mistaken assumptions. Researchers should be familiar
with the fallacies they are susceptible to. Errors based on ecological studies occur when conclusions
are drawn about individuals from data that are associated with groups. Relationships observed for groups
necessarily hold for individuals. The ecological fallacy occurs when one makes conclusions about
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individuals based only on analyses of group data. For example, we know from ecological studies that
a positive correlation exists between consumption of saturated fat and CHD across many nations.
However it is not possible to infer that people with CHD actually had a high saturated fat intake. Thus,
while we can conclude that saturated fat consumption is a risk factor for CHD, it would be an error of
reasoning (an ecological fallacy) to further conclude that people with CHD actually had a high saturated
fat consumption. Because ecological studies are not based on the actual exposure of individuals, they
are less sophisticated than case-control and cohort studies, and results should be treated with caution.

4.1.5 CROSS-SECTIONAL OR PREVALENCE STUDIES

Cross-sectional studies are those in which individuals are observed at a single point in time. These
studies provide a snapshot of the health experience of a population at a given time. Such information
can be very useful in assessing the health status and needs of a population. Some cross-sectional
studies are surveys. Cabinet-level departments of the U.S. government conduct many important
surveys. The Department of Agriculture and the Department of Health and Human Services oversee
national food and nutrition surveys, some of which are discussed in Chapter 8. Whereas many of
the surveys offer a representative overview of the health of the population, they cannot shed light
on disease etiology.'* Another cross-sectional survey that has a major impact on nutrition in public
health is the diennial census, conducted by the Commerce Department’s Census Bureau. Chapter 3
contains a discussion of the census.

Other cross-sectional studies include a biologic measurement of disease or of nutrient exposure.
These studies provide information about disease prevalence and factors associated with that prev-
alence. Information is collected about dietary exposures for individuals so that in cross-sectional
studies, unlike ecologic studies, it is known whether the individuals with the disease are those with
the exposure. In other words, the presence or absence of disease and the presence or absence of
suspected etiologic factors are determined in each member of the study population or in a repre-
sentative sample at a particular time. An example is a study that linked calcium intake with blood
pressure measurements in healthy populations. The calcium and blood pressure data indicated
whether the individuals with higher blood pressure were those with lower intakes of calcium.!’

The advantages of cross-sectional studies are that the people are contacted only once, so these
studies are relatively inexpensive to conduct, and can be completed relatively quickly. But this also
limits their usefulness. Cross-sectional studies reveal nothing about the temporal sequence of
exposure and disease. It is not known whether the dietary exposure as measured is a consequence
of the disease or a causal factor. In the calcium and blood pressure example, it is not known from
cross-sectional data if individuals with higher blood pressure had altered their diets and their intake
of calciumin response to a previous diagnosis of high blood pressure. ¢ Also, cross-sectional studies
can only measure disease prevalence, not incidence.!”

4.1.6 Case-CONTROL STUDIES

These retrospective studies look at the characteristics of one group of people who already have a
certain health outcome (the cases) and compare them to a similar group of people who do not have
the outcome (the controls). Such studies frequently include a biologic measurement of disease or
of nutrient exposure. Case-control studies are designed to answer such questions as, “Do persons
with osteoporosis (case subjects) consume diets that differ from those consumed by individuals
without this disease (control subjects)?”

Whereas case-control studies can be done quickly and relatively inexpensively, they are less
than ideal for studying diet because information is gathered from the past. People with illnesses
often recall past behaviors differently from those without illness (known as recall bias), which
subjects these studies to potential inaccuracies and bias. In addition, choosing appropriate controls
is always biased unless they are a random sample of the population. Despite these challenges,
carefully designed case-control studies can provide useful results.
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The FDA, for example, often looks carefully at the results of case-control studies in the setting
of outbreaks of foodborne disease to identify the food vehicle that was most likely responsible for
transmitting the infectious agent. The results then can be used to help target specific food vehicles
for microbiologic testing as a means of recovering the pathogen from the implicated food. In
addition, results of case-control studies have been frequently used in safety evaluations at FDA,
primarily to add further information to the overall assessment of safety.!8

4.1.6.1 Examples of Case-Control Studies

A case-control study was carried out in Northern Ireland to compare dietary intake and biochemical
indices of nutritional status in women following birth of a baby/termination of a pregnancy affected
by NTDs and women with a normal baby. Dietary records and blood samples were obtained from
15 women who had been referred to the study following an affected pregnancy (subjects) and the
same number of women whose pregnancy outcome was normal (controls). Although there was no
statistically significant differences in nutrient intake between the two groups, but the subjects
demonstrated a tendency for lower fruit and vegetable consumption compared to the controls. Blood
tests revealed that levels of serum vitamin B,, were significantly lower in subjects, and activities
of two of the nucleotide salvage pathway enzymes were significantly higher, findings that are
consistent with other research on NTDs and the metabolism of folate and vitamin B,,. This early
study suggested the need for a focus on vitamin status to prevent NTDs.!"°

Researchers conducted a case-control study of 462 confirmed pancreatic cancer cases and 4721
population-based controls to assess associations between specific and total carotenoid intakes and
the risk of pancreatic cancer. Dietary intake was assessed by a self-administered FFQ. After
adjustment for age, BMI, smoking, educational attainment, dietary folate, and total energy intake,
lycopene, provided mainly by tomatoes, was associated with a 31% reduction in pancreatic cancer
risk among men when comparing the highest and lowest quartiles of intake. Both beta-carotene
and total carotenoids were associated with a significantly reduced risk among those who never
smoked, suggesting that a diet rich in tomatoes and tomato-based products with high lycopene
content may help reduce pancreatic cancer risk.?

Next to tobacco, saccharin may be the substance that has been most studied epidemiologically.
Literally thousands of patients with bladder cancer have participated in case-control studies.?! In
1972, the FDA removed saccharin from the list of Generally Recognized as Safe (GRAS) substances
and issued an interim food additive regulation limiting the use of saccharin in foods. On the basis
of subsequent studies demonstrating that saccharin caused bladder cancer in rats, Congress instituted
product labeling requirements for saccharin-sweetened foods and beverages.

In 1977, the National Cancer Institute and the Food and Drug Administration conducted a case-
control study to reveal the possible roles of the artificial sweeteners saccharin and cyclamate in
human urinary bladder cancer. More than 500 hundred patients with confirmed bladder cancer and
an equal number of matching controls participated. Questionnaires revealed no significant differ-
ences between subjects’ and controls’ previous intake of artificial sweeteners. As these findings
persisted after simultaneous adjustment for the effects of smoking, occupation, age, diabetes mel-
litus, and a number of other potentially confounding factors, the researchers concluded that neither
saccharin nor cyclamate is likely to be carcinogenic, at least at the moderate dietary ingestion levels
reported by the patient sample.?> The results of this study, together with findings of additional
research with laboratory animals, convinced the FDA in December 2000 to remove the warning
label that had been used on saccharin-sweetened foods since 1977 (Box 4.2).

4.1.7 COHORT STUDIES

Cohort or follow-up studies follow large groups of people over a long period of time. Researchers
regularly gather information from the people in the study on a wide variety of variables, such as
meat intake, physical activity level, and weight. Once a specified amount of time has elapsed, the
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Box 4.2 Former Warning Label on Saccharin-Sweetened Foods and Beverages

“Use of this product may be hazardous to your health. This product contains saccharin, which
has been determined to cause cancer in laboratory animals.”

Source: National Institutes of Environmental Health Sciences. ‘“Panel Recommends that Saccharin Remain on U.S. List of
Carcinogens.” October 31, 1997. Available at: http://www.nih.gov/news/pr/oct97/niehs-31.htm. Accessed February 11, 2007.

characteristics of people in the group are compared to test specific hypotheses, such as the link
between carotenoids and glaucoma, or meat intake and prostate cancer.

Cohort studies generally provide more reliable information than case-control studies because
they do not rely on information from the past. Cohort studies gather the information during a long
duration of time, from before anyone develops the disease being studied. As a group, these types
of studies have provided valuable information about the link between lifestyle factors and disease.
Two of the largest and longest-running cohort studies of diet are the Harvard-based Nurses’ Health
Study (http://www.channing.harvard.edu/nhs/) and the Health Professionals’ Follow-up Study
(http://www.hsph.harvard.edu/hpfs/).

There are a number of disadvantages to prospective studies. They are time-consuming and
expensive, because both large study populations and long periods of observation are required for
definite results. Additionally, bias may be introduced in cohort studies if every member of the
cohort is not followed. And, finally, the length of the study may be less than the latency period of
the disease, e.g., if the study is stopped before old age, many important diseases such as cancer
may be missed. Presented in Table 4.1 are the manor strengths and weaknesses of case-control vs.
prospective cohort studies.

4.1.7.1 Retrospective Cohort Studies

A research study in which the medical records of groups of individuals who are alike in many
ways but differ by a certain characteristic (for example, liveborn infants, stillbirths, and pregnancy
terminations) are compared for a particular outcome (such as cases of NTDs). This type of
investigation is also known as a historic cohort study.

The first recommendations about increasing intake of folic acid were made in 1992. In order
to help reduce the incidence of NTDs in the U.S. in 1996 the FDA mandated that all breads and
grains sold in the U.S. be fortified with folic acid by January 1998. However, other developed

TABLE 4.1
Strengths and Weaknesses of Case-Control vs. Prospective Cohort Studies
Case-Control Prospective Cohort
Strengths Less expensive More efficient for studying rare exposures
Smaller number of people Less bias in risk factor data
Time to carry out study is shorter May find associations with other diseases
Suitable for rare diseases Yields incidence rates as well as relative risk
Weaknesses  Incomplete information about past events Large numbers of subjects required
Biased recall of exposures may occur Lengthy follow-up period
Problems of selecting controls and matching variables  Attrition
May yield only relative risk (odds ratio) Changes in criteria and methods over time

More expensive
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countries (such as Norway, Finland, the Northern Netherlands, England and Wales, Ireland,
France, Hungary, Italy, Portugal, and Israel) responded to the mounting mass education campaigns
without fortifying the food supply. To evaluate the effectiveness of policies and recommendations
on folic acid aimed at reducing the occurrence of NTDs, a retrospective cohort study was
conducted of births monitored by birth defect registries in these countries. Researchers examined
the incidences and trends in rates of NTDs before and after 1992 and before and after the year
of local recommendations (when applicable). No detectable improvement in the incidence of
NTDs was found. As recommendations alone did not seem to influence trends in NTDs up to
six years after the confirmation of the effectiveness of folic acid in clinical trials, the researchers
concluded that a reasonable strategy would be to quickly integrate food fortification with fuller
implementation of recommendations on supplements, similar to the policy in the U.S.?

4.1.7.2 Prospective Cohort Studies

In prospective cohort studies, a population is assembled and then followed to see if those with the
highest exposure to a particular factor develop particular conditions at a higher rate than those with
lower exposure. Examples of this kind of study are the Framingham Study of cardiovascular disease,
which began in 1948; the Nurses’ Health Study I (NHS I), which has examined the effect of lifestyle
factors on disease since 1976; the Health Professionals Follow-up Study; the Nurses’ Health Study
IT (NHS II); and the Growing Up Today Study (GUTS), started in 1996, to follow children 9 to 14 years
of age whose mothers participated in the NHS II.

Nutritional epidemiologic research at Harvard University primarily involves the investigation
of dietary factors in the cause and prevention of cardiovascular disease, cancer, and other
conditions. The development of methods to measure dietary intake in large populations has
been fundamental to this work. A substantial effort has been devoted to the development,
evaluation, and refinement of methods to measure various aspects of diet in the context of large
epidemiologic studies. This has resulted in the development and validation of separate FFQs
for women, men, and children. Although the FFQs developed for NHS II, HPFS, and GUTS
have been demonstrated to provide reasonably accurate assessments of a wide spectrum of
dietary factors, their validity has been questioned recently, as discussed in the section of this
chapter that deals with biochemical indicators of dietary intake. Researchers at Harvard and
elsewhere have been developing and evaluating biological markers of dietary intake, particularly
using plasma and toenail samples, indicators that are primarily utilized in nested case-control
studies using the large specimen banks collected prospectively as part of such ongoing studies
as NHS II.

4.1.7.2.1  Framingham Study (1948-)

In 1948, the National Heart Institute (now the National Heart, Lung, and Blood Institute; NHLBI)
established the longitudinal Framingham Heart Study to identify CVD risk factors (common factors
or characteristics that contribute to a disease) by following its development in a large cohort who
had not yet developed overt symptoms of CVD or suffered a heart attack or stroke. Since 1971,
the study has been conducted under the aegis of Boston University. The original cohort consisted
of 5209 men and women between the ages of 30 and 62 from the town of Framingham, Massa-
chusetts. They began the first round of extensive physical examinations and lifestyle interviews
that they would later analyze for common patterns related to CVD development. The original cohort
consisted of respondents of a random sample of 2/3 of the adults, 30 to 62 years of age, residing
in Framingham, Massachusetts, in 1948. (Approximately 20% of the original cohort was alive in
1998.) Since 1948, the subjects have continued to return to the study every 2 years for a detailed
medical history, physical examination, and laboratory tests.

In 1971, the study enrolled a second-generation cohort of 5124 of the original cohort’s adult
children and their spouses to participate in similar examinations. The Offspring Study was initiated
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when the need for establishing a prospective epidemiologic study of young adults was recognized.
As of 1998, there were approximately 4524 offspring surviving with only 20 lost to follow-up and
4 in whom survival status was unknown. The data collection forms for the examinations conducted
in 1996-1998 and for the Offspring Study in 1995-1998 are available on the study’s Web site
http://www.nhlbi.nih.gov/about/framingham/index.html. A third generation (the children of the
Offspring Cohort) of 3500 grandchildren of the original cohort is being recruited to further under-
stand how genetic factors relate to cardiovascular disease. These participants are given an extensive
cardiovascular examination similar to that of their parents and grandparents. Since its inception in
1949, more than 1300 published research articles have been produced by scientists working with
data from the study. A bibliography (1950-2004) of these studies appears on the Web at
http://www.nhlbi.nih.gov/about/framingham/biblio.htm. Highlights of some of the most significant
diet-related milestones of the study are listed in Table 4.2.

4.1.7.2.2 Health Professionals Follow-Up Study (1986-)

The Health Professionals Follow-Up Study (HPFS) began in 1986 to evaluate a series of hypotheses
about men’s health relating nutritional factors to the incidence of serious illnesses, such as cancer, heart
disease, and other vascular diseases. This all-male national longitudinal study was designed to com-
plement the all-female NHS I and II, which examine similar hypotheses. In the beginning, a cohort of
51,529 men in health professions enlisted to participate in the study (58% dentists, 20% veterinarians,
8% pharmacists, 7% optometrists, 4% osteopathic physicians, and 3% podiatrists), 1% of whom are
African American and 1.5% Asian American. (In other research, where ethnic background is a focus,
the researchers over-sample ethnic groups in order to draw valid results.) The researchers selected
health professionals in the belief that men who chose these types of careers would be motivated and
committed to participating in a long-term project and would appreciate the necessity of answering the
survey questions accurately. Every 2 years, study participants receive questionnaires with questions
about diseases and health-related topics like smoking, physical activity, and medications taken. The
questionnaires that contain FFQs are administered in 4-year intervals. Approximately 93% of the
original cohort still participates. Since its inception, more than 100 published research articles have
been produced by scientists working with data from the study.?* Based on analysis of HPFS data to date:

TABLE 4.2
Some of the Most Significant Food- and Nutrition-Related Milestones in the
Framingham Study

1960 Cigarette smoking found to increase the risk of heart disease.

1961 Cholesterol level and blood pressure found to increase the risk of heart disease.

1967 The risk of heart disease is found to be decreased by physical activity and increased by obesity.
1970 High blood pressure found to increase the risk of stroke.

1974 Overview of diabetes and its complications.

1976 Menopause found to increase the risk of heart disease.

1977 Effects of triglycerides and LDL and HDL cholesterol described.

1978 Psychosocial factors found to affect heart disease.

1987 High blood cholesterol levels found to correlate directly with risk of death in young men.

1988 High levels of HDL cholesterol found to reduce risk of death.

1990 Homocysteine identified as possible risk factor for heart disease.

1991 Heart disease risk prediction models produced.

1994 Lipoprotein (a) and apolipoprotein E found as possible risks factor for heart disease.

1996 Progression from hypertension to heart failure described.

1997 Report on the cumulative effects of smoking and high cholesterol on the risk for atherosclerosis.

Source: From Framingham Heart Study Research Milestones. Available at: http://www.nhlbi.nih. gov/about/
framingham/timeline.htm. Accessed June 6, 2006.
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For every kilogram of weight gained, the risk of developing diabetes increased by 7.3%.
Researchers prospectively examined the relations between changes in body weight and
body fat distribution (1986-1996) and the subsequent risk of diabetes (1996-2000)
among 22,171 men in the HPFS. A gain in abdominal fat was positively associated with
risk, independent of the risk associated with weight change. Compared with men who
had a stable waist, men who increased waist circumference by 14.6 cm or more had 1.7 times
the risk of diabetes after controlling for weight gain. In contrast, men who lost more
than 4.1 cm in hip girth had 1.5 times the risk of diabetes compared with men with stable
hip circumference. In this cohort, 56% of the cases of diabetes could be attributed to
weight gain greater than 7 kg, and 20% of the cases could be attributed to a gain in waist
measurement exceeding 2.5 cm. The findings of this study highlight the importance of
maintaining body weight and waist circumference to reduce the risk of diabetes.?
Abdominal adiposity is associated with the incidence of symptomatic gallstone disease,
and measures of abdominal adiposity, abdominal circumference, and waist-to-hip ratio
predict the risk of developing gallstones independently of BMI. As part of the HPFS,
men reported newly diagnosed symptomatic gallstone disease on questionnaires mailed
to them every 2 years. The researchers prospectively studied measures of abdominal
obesity in relation to the incidence of symptomatic gallstone disease in a cohort of
29,847 men who were free of prior gallstone disease and who provided complete data
on waist and hip circumferences. Data on weight and height, and waist and hip
circumferences were collected in 1986 and in 1987 through self-administered ques-
tionnaires. The researchers documented 1117 new cases of symptomatic gallstone
disease. After adjustment for BMI and other risk factors for gallstones, men with a
height-adjusted waist circumference >102.6 cm (40.4 in) had a relative risk (RR) of
2.29 compared with men with a height-adjusted waist circumference < 86.4 cm (34 in).
Men with a waist-to-hip ratio > or = 0.99 had a RR of 1.78 compared with men with
a waist-to-hip ratio < 0.89.2°

Low birth weight (LBW) is associated with an increased risk of hypertension and
diabetes, and high birth weight (HBW) is associated with an increased risk of obesity,
findings that support the hypothesis that early life exposures, for which birth weight
is a marker, are associated with several chronic diseases in adulthood. The researchers
examined the relation between birth weight (BW) and cumulative incidence of adult
hypertension, incidence of noninsulin-dependent diabetes mellitus, and prevalence of
obesity in a cohort of 22,846 men in the HPFS. BWs, medical histories, family
histories, and other factors were collected by biennial mailed questionnaires. Com-
pared with men in the referent birth weight category (7.0 to 8.4 1b), men who weighed
< 5.5 1b had an age-adjusted odds ratio for hypertension of 1.26 and for diabetes
mellitus of 1.75. Compared with men in the referent group, the age-adjusted odds
ratio of being in the highest vs. the lowest quintile of adult BMI for men with BW
> 10.0 1b was 2.08.77

Data from the HPFS and NHS II do not support any overall association between coffee
intake or alcohol intake and risk of pancreatic cancer. The researchers obtained data on
coffee, alcohol, and other dietary factors using FFQs administered at baseline (1986 in
the HPFS and 1980 in the NHS) and in subsequent follow-up questionnaires. Individuals
with a history of cancer at study initiation were excluded from all of the analyses. During
the study, 288 participants were diagnosed with pancreatic cancer. The data were analyzed
separately for each cohort, and results were pooled to compute overall RR. Neither coffee
nor alcohol intakes were associated with an increased risk of pancreatic cancer in either
cohort or after pooling the results for > 3 cups of coffee/day vs. none, and for > or =
30 grams of alcohol/day vs. none. Similarly, no statistically significant associations were
observed for intakes of tea, decaffeinated coffee, total caffeine, or alcoholic beverages.?
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4.1.7.2.3 Nurses Health Studies (1976-)

The Nurses Health Studies are among the largest prospective investigations into the risk factors
for major chronic diseases in women. Relations between diet, physical activity, weight gain, and
risk of chronic diseases are studied. The first Nurses’ Health Study (NHS I) was established by
Dr. Frank Speizer in 1976 with funding from the National Institutes of Health (NIH). The original
goals for the NHS I was to investigate the potential long-term consequences of the use of oral
contraceptives in normal women. Registered nurses (RNs) were selected to be followed prospec-
tively. It was anticipated that because of their nursing education, they would be able to respond
with a high degree of accuracy to brief, technically-worded questionnaires and would be motivated
to participate in a long-term study. Married RNs who were aged 30 to 55 in 1976, who lived in
the 11 most populous states (California, Connecticut, Florida, Maryland, Massachusetts, Michigan,
New Jersey, New York, Ohio, Pennsylvania, and Texas) and whose state nursing boards agreed to
supply the study with their members’ names and addresses were enrolled in the cohort if they
responded to our baseline questionnaire. Approximately 121,700 RNs responded out of the 170,000
queried. Every 2 years cohort members receive a follow-up questionnaire with questions about
diseases and health-related topics including smoking, hormone use, and menopausal status. Because
it was recognized that diet and nutrition would play important roles in the development of chronic
diseases, a first FFQ was collected in 1980, a second in 1984, and every 4 years thereafter. Dietary
intake was measured by a FFQ (developed and validated by Willett and his colleagues at Harvard)
that was administered in 1980, 1984, 1986, 1990, 1994, and 1998. Physical activity has been
repeatedly assessed, and ongoing validation studies show it to be a valid measure. Quality of life
(QOL) questions were added in 1992 and repeated every 4 years. Because certain aspects of diet
cannot be measured by questionnaire, particularly minerals that become incorporated in food from
the soil in which it is grown, the RNs submitted 68,000 sets of toenail samples between the 1982
and 1984 questionnaires. Similarly, to identify potential biomarkers, such as hormone levels and
genetic markers, 33,000 blood samples were collected in 1989-1990 followed by second samples
from 18,700 of these participants in 2000-2001. These samples are stored and used in case/control
analyses. After 20 years of follow-up, more than 90% of participants in the NHS I responded to
the 1998 follow-up questionnaire.

In 1989, with funding from the NIH, Walter Willett and his colleagues established the Nurses’
Health Study II (NHS II) to study oral contraceptives and diet and lifestyle risk factors in a
population younger than the NHS I cohort. The initial target population was women between the
ages of 25 and 42 years in 1989; the upper age was to correspond with the lowest age group in
the NHS I. A total of 116,686 women remained in the NHS II. Every 2 years, cohort members
receive a follow-up questionnaire with questions about diseases and health-related topics including
smoking, hormone use, pregnancy history, and menopausal status. In 1991, the FFQ was collected
and subsequent FFQs are administered at four-year intervals. A two-page QOL supplement was
included in the first mailing of the 1993 and 1997 questionnaires. Blood and urine samples from
approximately 30,000 RNs were collected in the late 1990s. The response rates to NHS II ques-
tionnaires are at approximately 90% for each 2-year cycle. A newsletter detailing the progress of
NHS I and NHS II is sent to each participant annually. http://www.channing.harvard.edu/nhs/history/
index. shtml.

4.1.7.2.4 The Growing Up Today Study (1996-)

The Growing Up Today Study (GUTS) was established in 1996 to assess the predictors of dietary
intake, activity, and weight gain during a 4-year period by recruiting children from 9 to 14 years
of age of women participating in the Nurses’ Health Study II (NHS II). Baseline questionnaires
were mailed to the 13,261 girls and 13,504 boys whose mothers had granted consent to invite
them to participate in GUTS. Approximately 68% of the girls and 58% of the boys returned
completed questionnaires, thereby agreeing to participate in the cohort. The resulting cohort
consisted of 6149 girls and 4620 boys who were 9 to 14 years old in 1996, residing through the
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country. All returned questionnaires in the fall of 1996 and again in 1997. Each child provided
his or her current height and weight and a detailed assessment of typical past-year dietary intakes,
physical activities, and recreational “inactivities” (TV, videos/VCR, and video/computer games).
Because ongoing participation is crucial to the validity of cohort studies, no efforts were made
to increase baseline enrollment from the nonresponders. Each child provided his or her current
height and weight and a detailed assessment of typical past-year dietary intakes, physical activ-
ities, recreational “inactivities” (TV, videos/VCR, and video/computer games), and other behav-
iors and lifestyle patterns. Included was a validated FFQ designed specifically for children and
adolescents. Follow-up questionnaires are sent annually for the duration of this national longi-
tudinal study. The GUTS cohort is being followed from 2002 through 2007 to investigate
determinants of binge eating, purging (i.e., use of vomiting or laxatives) and eating disorders of
at least subsyndromal severity.?
Based on analyses of GUTS data through 2005:

¢ Infants who were fed breast milk more than infant formula, or who were breastfed for
longer periods, had a lower risk of being overweight during older childhood and ado-
lescence. In order to examine the extent to which overweight status among adolescents
is associated with the type of infant feeding (breast milk vs. infant formula) and duration
of breastfeeding, mothers of the children in the GUTS cohort were mailed a supplemental
questionnaire in 1997. In the first 6 months of life, 9553 subjects (62%) were only or
mostly fed breast milk, and 4744 (31%) were only or mostly fed infant formula. A total
of 7186 subjects (48%) were breastfed for at least 7 months while 4613 (31%) were
breastfed for 3 months or less. At ages 9 to 14 years, 404 girls (5%) and 635 boys (9%)
were overweight.

e Weight-related issues of parents are transmitted to their children, suggesting that
peers, parents, and the media must be targeted for intervention to prevent children
and adolescents from developing extreme concern with weight and unhealthy weight
control behaviors.3!

» For many adolescents, dieting to control weight is not only ineffective, but it may actually
promote weight gain. Dieting to control weight, binge eating, and dietary intake were
assessed annually from 1996 through 1998. In 1996, 25.0% of the girls and 13.8% of
the boys were infrequent dieters and 4.5% of the girls and 2.2% of the boys were frequent
dieters. Among the girls, the percentage of dieters increased over the following 2 years.
During 3 years of follow-up, dieters gained more weight than nondieters. Among the
girls, frequency of dieting was positively associated with increases in age; among the
boys, both frequent and infrequent dieters gained 0.07 z scores of BMI more than
nondieters. In addition, boys who engaged in binge eating gained significantly more
weight than nondieters.

e Although snack foods may have low nutritional value, they do not appear to be an
important independent determinant of weight gain among children and adolescents.®

e Children who drank more than three servings a day of milk gained more in BMI than
those who drank smaller amounts, but the added calories appeared responsible. Dietary
calcium and skim and 1% milk were associated with weight gain, but dairy fat was not.
The authors concluded that drinking large amounts of milk might provide excess energy
to some children.3*

4.1.8 META-ANALYSES

Meta-analyses are increasingly used to address the problem of the explosion of information in
the scientific literature coupled with the pressure for timely, informed decisions in public health.
A meta-analysis combines and analyzes the results of a (preferably) large number of previous
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reports to yield overall conclusions about a hypothesis. Unlike narrative scientific reviews of the
literature, meta-analyses provide a quantitative synthesis of the available data. The technique is
best used when examining studies addressing the same question and employing similar methods to
measure relevant variables. Meta-analysis can be a valuable tool to aggregate relevant findings
across studies and help to explain differences among studies. However, the strength of conclusions
from meta-analyses can vary according to such factors as criteria for inclusion of studies, statistical
methods used, and the type of studies being analyzed, i.e., observational vs. randomized clinical
trials. Although meta-analysis restricted to RCTs is usually preferred to meta-analyses of observa-
tional studies, the number of published meta-analyses concerning observational studies in health
has increased substantially.?

The role of meta-analyses for systematically combining the results of randomized clinical trials
(RCT) to determine best practices in nutrition support has become routine.3%373% However, meta-
analyses are also conducted to study issues that determine nutrition practice in the community,
such as examining the efficacy of school-based nutrition education,* determining the most effective
means to promote breastfeeding®® and weight management,*' determining nutrition recommenda-
tions concerning fish consumption to decrease CHD mortality,*? and so on.

Because of the inherent limitations of meta-analysis, it often serves not as primary evidence
for a hypothesis but rather as a source of supporting evidence that can confirm the validity of data
concerning a hypothesis, or may suggest avenues for new investigations. The results of a well-done
meta-analysis may be accepted as a way to present the conclusions of disparate studies by using
a common scale.®3 In order to conduct a meta-analysis, one must develop a research protocol that
explains how the researcher will (1) identify criteria for the inclusion and exclusion of studies and
avoid biases in this process, (2) decide whether the characteristics of study subjects, their interven-
tions, and outcomes in each study are comparable, (3) use well-defined methods to extract data
from the studies, (4) express the results of multiple studies in a consistent fashion, and (5) use
statistical methods to assess the data.*

4.1.9 CoONTROLLED TRIALS

A controlled clinical trial is a human experiment in which people are assigned to receive one
treatment or the other. This treatment is often a drug as clinical trials of drugs are required before
being licensed for prescription. The treatment may also be a health intervention, such as a weight
loss or smoking cessation program. Preferably the individual (and preferably also the health
professional) are “blind” to which treatment a person receives, although this is not always possible.
In clinical trials, the aim is to replicate the “real life” situation, so that the results obtained are as
close as possible to what would happen if the treatment were used in the natural setting (“real
life”’). Clinical trials tend to be extremely expensive and are unsuitable for use in some situations.
For example, it is not ethical to randomize people to heavy drinking in order to investigate the
effects of alcohol. The “gold standard” of epidemiological studies is the randomized controlled
trial. The superiority of the randomized controlled trial over designs is based on the fact that
randomization controls are for unknown confounders.

4.1.9.1 Nonrandom Controlled Trials

We start our examination of controlled clinical trials by examining the nonrandom experiments of
Lind (1716-1794) and Goldberger (1874-1929), whose studies represent seminal nutritional epi-
demiologic research.

4.1.9.1.1 Lind and Scurvy

The reputation of James Lind rests mainly on his conducting the first clinical trial in nutrition
(1747), in which the potencies of a number of supposed antiscorbutic remedies were compared®
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(see Box 4.3). Lind took 6 pairs (n = 12) of scorbutic patients and provided each pair with 1 of 6
different standard treatments. The experiment demonstrated that citrus fruit was a more effective
treatment for scurvy than the other therapies he administered.*® As the patients receiving two of
his six chosen interventions had such a dramatic recovery, he felt ethically obligated to end his
trial and administer these treatments to all the remaining sailors.*’” Contemporary historians*$4°
claim that by the time Lind conducted his experiment, Woodall (1612) and Strother (1725),
among others, had already established that fresh fruit prevented scurvy, but Lind’s contribution
was in recording the natural history of the disease and demonstrating through the use of controlled
conditions of experimentation how scurvy might best be treated (and, indeed, prevented). The
commendable features of Lind’s experiment included his selecting participants who were similar
at the beginning of the experiment (they were all scorbutic) and maintaining them throughout
the experiment under the same general environmental and dietary conditions. The groups differed
from each other only in respect to the type of treatment used. It remained for the antiscorbutic
factor in (found in adrenal glands and plants) to be isolated and synthesized almost 200 years
after Lind’s experiments.

Box 4.3 In James Lind’s Own Words, from His Treatise on the Scurvy (1753)

Clinical Description of Scurvy

“The first indication ... of this disease, is generally a change of colour in the face ... to a pale
and bloated look ... Their ... aversion to motion degenerates soon into an universal lassitude, with
a stiffness and feebleness of the knees upon using exercise with which they are apt to be much
fatigued, and upon occasion subject to a breathlessness or panting. Their gums soon after become
itchy, swell, and are apt to bleed upon the gentlest friction. Their breath is then offensive; and
upon looking into their mouths, the gums appear of an unusual redness, are soft and spongy and
... putrid. They ... are prone to fall into haemorrhages from other parts of the body. Their skin at
this time feels dry...and when examined, it is found covered with several reddish, bluish, or rather
black and livid spots ... as it were a bruise ... Many have a swelling of their legs; which is first
observed on their ancles [SIC] towards the evening, and hardly to be seen next morning; but ...
it gradually advances up the leg, and the whole member becomes oedematous ...

Description of Controlled Trial on the Treatment of Scurvy

“On the 20th of May 1747, I selected twelve patients in the scurvy, on board the Salisbury at
sea. Their cases were as similar as I could have them. They all in general had putrid gums, the
spots and lassitude, with weakness of the knees. They lay together in one place, being a proper
apartment for the sick in the fore-hold; and had one diet common to all, viz. water gruel
sweetened with sugar in the morning; fresh mutton-broth often times for dinner; at other times
light puddings, boiled biscuit with sugar, etc., and for supper, barley and raisins, rice and
currants, sago and wine or the like. Two were ordered each a quart of cyder a day. Two others
took twenty-five drops of elixir vitriol three times a day ... Two others took two spoonfuls of
vinegar three times a day... Two of the worst patients were put on a course of sea-water ... Two
others had each two oranges and one lemon given them every day ... The two remaining patients,
took ... an electary recommended by a hospital surgeon ... The consequence was, that the most
sudden and visible good effects were perceived from the use of oranges and lemons; one of
those who had taken them, being at the end of six days fit for duty ... The other was the best
recovered of any in his condition; and ... was appointed to attend the rest of the sick. Next to
the oranges, I thought the cyder had the best effects ...”

Source: From Dunn, PM. James Lind (1716-94) of Edinburgh and the treatment of scurvy. Arch Dis Child Fetal Neonatal
Ed 76,F64-F65, 1997. Available at: http://fn.bmjjournals.com/cgi/content/full/76/1/F64. Accessed June 9, 2005.
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4.1.9.1.2 Vitamin C

In 1928 Hungarian-American biochemist Szent-Gyorgyi (1893—-1986) isolated from the adrenal
cortex, orange juice, and paprika (which was widely available in his native Hungary) a substance
he named hexuronic acid. He subsequently sent large supplies of it to Paul Karrer (1889-1971)
and Walter N. Haworth (1883-1950, the first British organic chemist) and his colleagues, who
determined the structure of hexuronic acid and synthesized it in 1932. It was the first vitamin to
be synthesized. Similarly, American biochemist Charles Glen King isolated vitamin C in 1931-1932
by studying the antiscorbic activities of guinea pigs with preparations from lemon juice. The
chemical identity of King’s active substance was almost identical to Szent-Gyo6rgyi’s hexuronic
acid. In the spring of 1932, first King and then 2 weeks later Szent-Gyorgyi’s, published articles
declaring that vitamin C and hexuronic acid were indeed the same compound. In 1937, Haworth
shared the Nobel Prize in chemistry and Szent-Gyorgyi’s received the Nobel Prize in Physiology
or Medicine, in part, for their work on vitamin C. Controversy remains over whether King as well
as Szent-Gyorgyi deserve equal credit for their work on the vitamin. King is not mentioned in the
speech used to present Szent-Gyorgyi to the King of Sweden for the 1937 Nobel Prize in Physiology
or Medicine.”® King’s research is referred to in Szent-Gyorgyi’s Nobel Lecture (see Box 4.4), but
he then goes on to intimate that King was not interested in collaborating.

4.1.9.1.3 Goldberger and Pellagra

Rarely encountered in the U.S. today, pellagra is defined by its classic triad of symptoms:
dermatitis, diarrhea, and dementia (referred to as the three Ds of pellagra — a fourth D is death).
In the beginning of the 20th century, pellagra was a leading cause of death in the southern U.S.
Between 1900 and 1940, at least 100,000 individuals died of the disease. Women between the
ages of 22 and 44 years, children between the ages of 2 and 10 years, and elderly people were
the most frequent casualties. Most pellagrous patients were rural, poor, and lived in cotton mill
villages; half of them were African American and more than two thirds were women. Also affected

Box 4.4 Excerpt from Szent-Gyorgyi’s Nobel Lecture

... At the same time King and Waugh also reported crystals obtained from lemon juice, which
were active antiscorbutically and resembled our hexuronic acid ... Suddenly the long-ignored
hexuronic acid moved into the limelight, and there was an urgent need for larger amounts of
the substance, so that on the one hand its structural analysis could be continued and on the
other its vitamin nature confirmed. However, in the course of our vitamin experiments we had
used up the last remnants of our substance, and we had no chance of preparing the substance
from adrenals, every other material was unsuitable for large-scale work ... My town, Szeged,
is the centre of the Hungarian paprika industry. Since this fruit travels badly, I had not had the
chance of trying it earlier. The sight of this healthy fruit inspired me one evening with a last
hope, and that same night investigation revealed that this fruit represented an unbelievably rich
source of hexuronic acid, which, with Haworth, I re-baptized ascorbic acid. ... It was still
possible by making use of the paprika season, which was then drawing to a close, to produce
more than half a kilogram, and the following year more than three kilogram of crystalline
ascorbic acid. I shared out this substance among all the investigators who wanted to work on
it [emphasis added]. I also had the privilege of providing my two prize-winning colleagues
P. Karrer and W. N. Haworth with abundant material, and making its structural analysis possible
for them.

Source: Szent-Gyorgyi, A. Oxidation, energy transfer, and vitamins. Nobel Lecture, December 11, 1937. Available
at: http://nobelprize.org/medicine/laureates/1937/szent-gyorgyi-lecture.pdf. Accessed July 3, 2005.
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Box 4.5 The Scientific Method

The scientific method consists of making observations, posing a question, formulating a
hypothesis, testing the hypothesis, and drawing conclusions. Using the scientific method,
Goldberger proved that pellagra is a noncommunicable disease caused by a faulty diet linked
to the prevailing economic conditions in the South.

were thousands of institutional inmates. Pellagra was uncommon among children younger than
2 years of age, postpubertal adolescents, and active men.>! The central figure in the U.S.
government’s efforts to combat this malady was Joseph Goldberger, M.D., a physician educated
in New York City who specialized in infectious diseases. In 1914, the U.S. surgeon general
appointed Goldberger to direct investigations into pellagra, which was widely considered to be
an infectious disease and one that was becoming epidemic in orphanages, asylums, and mill
towns. It seems reasonable to assume that he was selected for the project because of his expertise
in infectious disease.>?

Like the first cases of AIDS, pellagra was limited to populations towards whom there was
public apathy, if not hostility. As the epidemic grew, concluding that pellagra was from malnutrition
and poverty, rather than infection, would have forced acknowledging the existence of an underclass
and taking steps to ameliorate their condition. Consequently, the investigation of the disease and
introduction of preventive measures were impeded for years.

Following community observation that many of the afflicted people subsisted on a limited diet
of pork fat, corn bread, and molasses, Goldberger challenged previous theories that pellagra was
infectious, noting that it was more consistent with a dietary deficiency. To validate his hypothesis,
Goldberger intervened in the diets of orphanages, asylums, and prisons both to cure and induce
pellagra. Goldberger demonstrated that changing the diet — by including meat, dairy products, and
legumes — decreased the incidence of pellagra. He also demonstrated that healthy volunteers could
not be inoculated with the disease.

Goldberger conducted pellagra prevention experiments in two orphanages in Mississippi
and a Georgia state sanitarium. Pellagra had been endemic in these institutions for several
years. The diets at the three institutions were modified with a liberal intake of fresh animal
foods and legumes beginning in the fall of 1914. By the following spring, there was only one
case of recurrence among the 172 pellagrins from both the orphanages, and no new cases of
pellagra occurred. In the Georgia sanitarium, after dietary modification there was no recurrence
of pellagra among the 72 pellagrins, though the recurrence rate was 50% among controls.
During the study period, the sanitary conditions of the orphanages and the asylum remained
unchanged. With these studies, Goldberger was convinced that pellagra was a preventable
dietary disease.>?

In an experiment conducted at a state prison farm, he produced pellagra in convicts by
feeding them a traditional, monotonous Southern diet. Goldberger persuaded authorities in
Mississippi to allow 12 prisoners to volunteer to eat for 6 months an experimental diet that
might induce pellagra. In return the prisoners would be released at the end of the experiment.
The diet had abundant corn and other cereals but no meat or dairy products. (With hindsight
we know that meat and dairy products can protect against pellagra because they supply the
amino acid tryptophan, which is converted to niacin in the body.) After 5 months, 6 of the men
had developed dermatitis on the scrotum and in a few cases, on the back of their hands.
Goldberger was satisfied that this was pellagra, but the volunteers immediately fled after obtain-
ing their release, and he could not demonstrate their condition to physicians who doubted
whether he truly had produced the disease.>
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Box 4.6 Goldberger’s Observations

Goldberger observed that people who contracted pellagra subsisted on a limited diet of pork
fat, corn bread, and molasses, whereas those who did not contract the disease had more varied
diets. In the first experiment, he hypothesized that pellagra is caused by limited diets. His null
hypothesis was that a restricted diet will not produce pellagra. Goldberger tested his hypothesis
by feeding convicts the traditional, monotonous Southern diet, which produced pellagra. Thus,
Goldberger concluded that pellagra is caused by eating a limited diet.

Upon observing that pellagra was contracted by prisoners (but not guards) and patients (but
not nurses), Goldberger hypothesized that the disease is not contagious. His null hypothesis was
that germs cause pellagra. To prove that pellagra was not infectious, Goldberger, his wife, and
14 associates ingested or were injected with urine, blood, skin scrapings, and feces from patients
with pellagra. Pellagra did not develop in any of them, thus leading Goldberger to conclude that
pellagra is not a contagious disease.> Table 4.3 summarizes Goldberger’s use of the scientific
method.

Next, Goldberger established the socioeconomic epidemiology of pellagra. Seven cotton mill
villages in South Carolina were chosen. The entire population was screened for pellagra, and
meticulous dietary data for all households were collected. Pellagrous households had restricted
intake of animal protein. There was no association with consumption of corn or sanitary conditions
to development of pellagra. Pellagrous households were all poor. The poverty and diet of those
affected could be linked to cotton. Cotton was “king” among the cash crops: sharecroppers and
tenant farmers cultivated cotton at the expense of other crops. Lack of diversification and the
speculative nature of cotton prices during the Depression made the tenant farmer and the share-
cropper vulnerable to poverty, poor diet, and pellagra. By now Goldberger concluded that pellagra
was a socioeconomic malady, its occurrence in epidemic proportions in the South reflecting the
extent of southern poverty. If poor diet resulting from poverty among Southern tenant farmers and
mill workers was the root cause of pellagra, then the only real cure was social reform, especially
changes in the land tenure system.>

TABLE 4.3

Goldberger’s Use of the Scientific Method to Determine the Cause of Pellagra

Scientific Method Pellagra Is Caused by Diet Pellagra Is Not Infectious

Observation Observed that people who contracted Observed that prisoners contracted
pellagra subsisted on a limited diet of pork pellagra but not guards

fat, cornbread, and molasses, whereas those
who did not contract the disease had more
varied diets

Hypothesis Hypothesized that pellagra is caused by Hypothesized that the disease is not
limited diets. His null hypothesis was that contagious. His null hypothesis was
a restricted diet will not produce pellagra that germs cause pellagra

Test Tested his hypothesis by feeding convicts the Tested his hypothesis by inoculating
traditional, monotonous Southern diet, healthy volunteers with substances
which produced pellagra from pellagrins, which did not

produce pellagra
Conclusion Concluded that pellagra is caused by eating Concluded that pellagra is not

a limited diet contagious
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4.1.9.2 Randomized, Nonblind Clinical Trial

The Multiple Risk Factor Intervention Trial (MRFIT) was a randomized, nonblind primary prevention
trial, conducted at 22 U.S. clinical centers from 1973 to 1982 to test whether lowering elevated serum
cholesterol and diastolic blood pressure and ceasing cigarette smoking would reduce coronary heart
disease (CHD) mortality. From the 361,662 men 35-57 years of age who were screened, 12,866
volunteers were selected for the trial. All of the volunteers had one or more of three risk factors for
CHD (elevated cholesterol, hypertension, cigarette smoking). Half of the participants were assigned to
the special intervention group (SI) and half to the usual care (UC) group, and followed for 6-8 years.
The SI group was advised to follow an eating pattern designed to result in a nutrient intake of 30-35%
of calories from fat, with 10% (later 8%) from saturated and 10% from polyunsaturated fat, approxi-
mately 300 (later 250) mg of cholesterol, and modification of carbohydrates as needed for individual
requirements. This group was also encouraged to cease cigarette smoking by a combination of tech-
niques, including counseling and audiovisual aids. Hypertension management was based on a stepped-
care program of weight reduction and medications. SI men had risk factor assessments every 4 months
and annual examinations. Those in the UC group were referred to their personal physician or other
source of care for such management of their risk factors as considered appropriate by these providers.
Men in both groups returned for assessment of changes in risk factor levels annually for a medical
history and physical examination. The primary endpoint was death due to CHD. An electrocardiogram
was also obtained to identify nonfatal myocardial infarction as an additional endpoint.>

The 3 risk factors declined in both groups but the reductions were larger throughout the
trial in the SI group, being significant at P < 0.01 at each annual visit. For example, after 6 years,
50% of SI men who were smokers had quit compared with 29% of the UC. Diastolic blood
pressure fell in the two groups by 10.5 and 7.3, respectively. Plasma cholesterol fell in the two
groups by 12.1 and 7.5 mg/dl, respectively, which primarily represented changes in low-density
lipoprotein cholesterol (LDL-C) and not high-density lipoprotein cholesterol (HDL-C). The unex-
pected decline in cholesterol in the UC group and a smaller than predicted decline in the SI group
meant that the SI-UC difference was about half of that expected. At the end of the follow-up
period, the mortality rates were SI 41.2/1000 and UC 40.4/1000. The CHD death rates were
17.9 per 1000 in the SI group and 19.3 per 1000 in the UC group. Total mortality rates were
41.2 per 1,000 (SI) and 40.4 per 1,000 (UC). Neither death rates from CHD nor any other cause
were reported as significantly different in the two groups. The researchers concluded that it is
possible to apply an intensive long-term intervention program against three coronary risk factors
with considerable success in terms of risk factor changes, but the overall results do not show
a beneficial effect on CHD or total mortality from this multifactor intervention.’®

Posttrial mortality surveillance of the 12,300 participants still living at the end of active intervention
in 1982 continued through 1998. After 16 years, 370 SI and 417 UC men had died from CHD, which
represents an 11.4% lower mortality rate for SI vs. UC men. Results for total mortality followed a similar
pattern — 991 ST and 1050 UC men had died by the end of follow-up. Differences between SI and UC
men in mortality rates from acute myocardial infarction, CHD, and all causes were greater during the
posttrial follow-up period than during the trial. The researches conclude that these results demonstrate
a long-term, continuing mortality benefit from the program.” Using the National Death Index, a mortality
follow-up of the 361,662 men screened for the MRFIT was also continued thorough 1998.

4.1.9.3 Randomized Controlled Double-Blind Clinical Trials

Like cohort studies, these studies follow a group of people over time. However, with randomized
trials, the researchers actually intervene to see how a specific behavior change or treatment, for
example, affects a health outcome. They are called “randomized trials” because people in the study
are randomly assigned either to receive or not receive the intervention. This randomization helps
researchers hone in on the true effect the intervention has on the health outcome. However,
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randomized trials also have drawbacks, especially when it comes to diet. Although they are good
at looking at topics like vitamin supplements and cancer, when the change in diet is more involved
than taking a vitamin pill, participants begin to have trouble keeping to their prescribed diets. Such
involved interventions can also become very expensive.

4.1.9.3.1 Neural Tube Defects

Czeizel and Dudas (1992) demonstrated that periconceptional vitamin use decreases the incidence
of NTDs. They conducted a large (n = > 4000) randomized, controlled trial of women planning a
pregnancy. Participants were randomly assigned to either the experimental group (vitamin supple-
ment containing 12 vitamins, including 0.8 mg of folic acid; 4 minerals; and 3 trace elements) or
the control group (trace-element supplement containing copper, manganese, zinc, and a very low
dose of vitamin C daily). The trial was stopped early when six cases of NTDs were observed in
infants born to women in the control group compared with no NTDs in the experimental group.®

4.2 DIETARY ASSESSMENT

The dietary assessment component of nutritional epidemiology focuses on the various approaches to
collecting and analyzing dietary data. There are two functions of the dietary assessment component
of nutritional epidemiology. The first is to determine the appropriateness of different assessment
methods for specific applications, nutrients, and populations. The other is to determine what people eat.

How do we know what people eat? We can watch them, ask them, perform biochemical assays
that indicate nutrient intake, or use a combination of these methods. As indicated in Table 4.4, each
method has its strengths and weaknesses.

4.2.1 OBSERVATION

There are two methods used to determine what people eat by watching them. In the first method,
a trained observer is assigned the task of estimating and recording everything eaten by up to several

TABLE 4.4
Strengths and Weaknesses of the Various Methodologies for Determining Food Intake
Food-Frequency Food/Diet
Diet History Dietary Recall Questionnaire Record
Does not alter usual diet Quick and easy to Quick and easy to administer ~ Does not rely
Strengths Can provide data about administer Can be self-administered on memory
eating habits Inexpensive Inexpensive for large samples ~ Can provide data
Low respondent burden ~ Machine-readable: low burden  about eating habits
Does not alter usual diet on researcher for analysis Can provide detailed
and data-entry intake data
Moderate respondent burden
Relies on respondent’s  Relies on memory When self-administered, Requires high degree
Weaknesses

memory
High respondent burden
High researcher burden
Requires labor-intensive
analysis data entry

Requires labor-intensive
analysis data entry

Frequent over- and
underreporting

Omissions of dressings
and sauces can lead

respondent must be literate
Depends on ability of
respondent to describe diet
May not represent usual foods
or portion sizes consumed
by respondent

of cooperation

Not appropriate for large
surveys

Requires labor-intensive
analysis and data entry

Act of recording may

to low estimates
of high-fat, sodium-rich
foods

alter diet
High respondent burden
Respondent must

be literate

Source: From Lee, R.D., Nieman, D.C. Measuring diet. Nutritional Assessment, 3rd ed. Boston, MA: McGraw-Hill,

2003, chap. 3.
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people during a given meal. The second method is known as a plate waste study. The two most
common types of plate waste studies are weighed and visual. In the weighed study, the amount of
food consumed is calculated by subtracting the amount of food waste left after a meal from the
amount of food served. Alternatively, the amount of waste can be visually estimated by subtracting
the estimated plate waste from the weighed food served.®! Using direct observation to determine
what people eat is a laborious process that makes it impractical for working with large populations.

4.2.2 SeLrF-ReporT

Examples of surveys that provide information about an individual’s dietary intake include 3- and
7-d diet records, 24-h recalls, and food frequency questionnaire (FFQ) checklists.

4.2.2.1 Diet Record (3-d, 7-d, etc.)

The diet record is a prospective tool that asks the individual to record everything he or she eats for
a specified number of days. Diet records have been found to be superior to FFQs when estimating
the amount of nitrogen (a marker for protein), potassium, and sodium consumed,? but the burden
on the individual is high, making diet records impractical for large-scale studies. Additionally, food
records require that subjects are literate and motivated. Nevertheless, the American Medical Asso-
ciation has posted a sample food diary and with instructions at http://familydoctor.org/299.xml.

4.2.2.2 24-H Recall

The USDA’s 1994-1996 Continuing Survey of Food Intakes by Individuals (CSFII) uses 24-h dietary
recalls to record food intake over 2 nonconsecutive days. Two sets of tables from ERS report food and
nutrient intake and compare American’s diets to recommendations of the Food Guide Pyramid and the
2000 Dietary Guidelines for Americans. Data is reported for Americans ages 2 and older, children ages
2-18, and seniors ages 60 and older. Average consumption/intake and the proportion of consumers
meeting the recommendation are reported. Also reported is consumption/intake by location, from which
dietary deficiencies can be linked to locations where foods are prepared. The ERS food consumption
and nutrient intake tables are available at http://www.ers.usda.gov/briefing/DietAndHealth/data/.

4.2.2.3 Food Frequency Questionnaires and Checklists

A FFQ is a common method used to assess individual long-term dietary intake of foods and
nutrients. FFQs are retrospective tools used to determine estimates of usual dietary intakes over
time (typically 6 months to a year) of individuals belonging to groups. The questionnaires elicit
a subjectively reported “usual frequency” of consuming an item from a list of foods. The FFQ
lists specific foods and asks the subjects they eat them and if so, how often and how much. FFQs
must be culture-specific, with different lists of foods appropriate for assessing diverse diets. Both
short (60 food items) and long (100 food items) FFQs have been developed, but none assess
current energy intake. Modified FFQs were designed for identification of people with high intake
of dietary fat and/or low intakes of fiber, fruits, and vegetables. Some of these questionnaires
were developed to identify potential candidates for enrollmentinto intervention research studies.®
FFQs are often used in large cohort studies to place individuals into broad categories along a
distribution of nutrient intake.

As the process required to develop an FFQ is laborious, time consuming, and costly, the
development of FFQs usually require a major national effort or coordinated task force. Subse-
quently, FFQs are validated using serial 24-h recalls, food records or biomarkers as the gold
standard. Three different versions of the FFQ have been developed at Harvard University. The
original semiquantitative FFQ was created to be used as a self-administered, mailed questionnaire
in the NHS. Questionnaires have also been developed for elderly®* and youth/adolescent®
populations.
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4.2.3 BIOMARKERS

Asking people about their food intake results in self-reports that may be less than accurate. One
way to verify self-reports is by the use of biomarkers. Biomarkers are external indicators that reflect
food intake by measuring metabolites in urine and serum. Biomarkers have been identified to verify
self-reported intake of protein, fatty acids, and fruits and vegetables, and of energy.®® Doubly-
labeled water (DLW) is currently the most widely-used and well-accepted biomarker. It provides
an accurate measure in free-living subjects of their total energy expenditure and hence energy
requirements, which is frequently underreported. The use of DLW is based on the principle of
energy balance, i.e., if a person is weight-stable, then their energy expenditure, as measured by
DLW, must be equal to their energy intake. Because of the high cost and sophisticated technology
associated with DLW, it does not lend itself to routine use in clinical settings, but it is used for
validating energy intakes obtained from other dietary intake methods.5

4.2.4 IMPROVING DIeT AND PHYSICAL ACTIVITY ASSESSMENT MODALITIES

Diet and physical activity are lifestyle and behavioral factors that play a role in the etiology and
prevention of many chronic diseases such as cancer and coronary heart disease. Both also play roles
in preventing overweight/obesity and in maintaining weight loss. Therefore, diet and physical activity
are assessed for both surveillance and epidemiologic/clinical research purposes. The measurement of
usual dietary intake or physical activity over varying time periods or in the past, by necessity, has
relied on self-report instruments. Such subjective reporting instruments are cognitively difficult for
respondents, and are prone to considerable measurement errors that may vary among population
subgroups and depend on the time frame considered and the characteristics of the respondents. As
such, the National Cancer Institute (NCI), National Heart, Lung, and Blood Institute (NHLBI),
National Institute on Aging (NIA), National Institute of Child Health and Human Development
(NICHD), National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), National
Institute of Mental Health (NIMH), National Institute of Nursing Research (NINR), and National
Institutes of Health (NIH) Office of the Director (OD) Office of Diary Supplements (ODS) are
interested in promoting innovative research to enhance the quality of measurements of dietary intake
and physical activity. Therefore, through at least 2009 the NIH will accept proposals for the devel-
opment of (1) novel assessment approaches; (2) better methods to evaluate instruments, (3) assessment
tools for culturally diverse populations, (4) assessment methods to be used across various age groups
including older adults, improved technology or applications of existing technology, and (5) statistical
methods to assess or correct for measurement errors or biases.®

4.3 TECHNICAL SUPPORT

Various government agencies provide support for research that uses techniques in nutritional
epidemiology (see Box 4.7).

e The Nutritional Epidemiology Program at the National Institute for Digestive Diseases
and Kidney Disease (NIDDK) serves as a focus for the collection, analysis, ands dis-
semination of data on nutritional disorders and obesity.®

e The Nutritional Epidemiology Branch of the National Cancer Institute (NCI) develops
and validates methods for nutritional epidemiology, including questionnaires, biologic
measures, and analytic approaches, and develops national nutrition data resources, such
as the Diet History Questionnaire (DHQ). The DHQ is a FFQ that consists of 124 food
items and includes both portion size and dietary supplement questions. It takes about an
hour to complete and was designed to be easy to use.”

e The Nutritional Epidemiology core at the University of North Carolina’s NIH-funded
Clinical Research Center provides research support to projects of young investigators.”!
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Box 4.7 Technical Support for Research Using Techniques in Nutritional Epidemiology

The Nutrition Epidemiology Program in the National Institute for Digestive Diseases and
Kidney Disease (NIDDKD)! serves as a focus for the collection, analysis, and dissemination
of data on nutritional disorders and obesity. The program:

Identifies the data needed to address the scientific and public health issues in nutritional
disorders and obesity

Addresses the epidemiology of nutritional disorders of public health significance, with
particular emphasis on national surveys and their follow-up.

Promotes the timely availability of reliable data to pertinent scientific, medical, and public
organizations

Promotes the standardization of data collection and terminology in clinical and epide-
miological research

Collaborates with members of the scientific community to develop investigator-initiated
research in the epidemiology of nutritional disorders and obesity. The program encour-
ages research that addresses risk factors for disease occurrence and disease prognosis or
natural history

Supports databases and biological repositories that support clinical and epidemiological
studies in nutritional disorders and obesity

The Nutritional Epidemiology Branch at the National Cancer Institute (NCI)? has several
functions. The group:

Assesses in human populations specific etiologic hypotheses concerning the relationships
of diet, nutrition, and cancer that have been suggested by laboratory, epidemiologic, and
clinical studies

Tests for associations between dietary factors, hormones, and specific cancers, and
generates hypotheses about the nature of relationships detected

Develops and validates methods for nutritional epidemiology, including questionnaires,
biologic measures, and analytic approaches

Develops and utilizes national nutrition data resources

Elucidates the basic biology of carcinogenesis through epidemiologic and multidisci-
plinary studies into nutritional determinants of cancer

Collaborates with laboratory scientists to incorporate biologic measures into epidemio-
logic research designs to clarify dietary, nutritional, and related mechanisms of carcino-
genesis. http://www?3.cancer.gov/oma/hnc9c4.htm Cf also http://dceg.cancer.gov/nutri-
overview.html

The Nutritional Epidemiology core at the University of North Carolina’s Clinical Nutrition
Research Center in the School of Pubic Health and the School of Medicine? provides research
support for its center investigators and affiliated faculty through the following services:

Grant development: choice of dietary assessment tools and write-up, choice of biomarkers
and write-up, doubly-labeled water, carotenoids, tocopherols, Vitamin C, folic acid, fatty acids
Database development: preparation of new nutrient/nonnutrient database, glycemic
index, tocopherols, protease inhibitors, carotenoids

Multimedia support: digital food photography, digital food library, audio recording,
digital photography of baby and toddler foods for portion size
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» Training in use of dietary assessment tools: Nutrition Data System (NDS), computerized
nutrient analysis, Computer Assisted Self Interview (CASI) diet history, food frequency
questionnaire (FFQ), 24-h recall, multiday records

¢ Software access: NDS, CASI, SIDE (for intake distribution estimation)

e Analysis: Nutrition Data System (NDS), CASI diet history interview, FFQ, 24-h recall,
multiday records

Sources:

'U.S. Department of Health and Human Services. National Institutes of Health. National Institute of Diabetes and
Digestive and Kidney Diseases. Programs Descriptions M-R. Nutritional Epidemiology http://www.niddk.nih.
gov/fund/program/M-Rlist.htm#nutritionalepid. Accessed December 7, 2004.

2U.S. Department of Health and Human Services. National Institutes of Health. National Cancer Institute. Nutritional
Epidemiology Branch homepage. Available at http://dceg.cancer.gov/nutri.html. Accessed December 7, 2004.

3University of North Carolina. Clinical Nutrition Research Center. Nutritional Epidemiology homepage. Available at
http://www.cnrc.unc.edu/core_b.htm. Accessed December 5, 2004.

4.4 CONCLUSION

Nutritional epidemiology is fundamental to the practice of public health nutrition. Through the keen
observational skills of its practitioners, numerous advances in public health have been made — from
an appreciation of a clean water supply to an understanding of the relationship between food and
nutrition, as in Lind’s and Goldberger’s studies. The history and development of epidemiology as a
science is an engaging narrative and a continually evolving story, moving from an initial focus on
deficiency diseases to our current spotlight on chronic diseases such as heart disease and diabetes.
Although the gold standard of research is often the randomized, controlled trial, other study
designs are both possible and desirable. Longitudinal prospective studies, for example, though costly
and cumbersome, are a powerful tool in the study of the effects of diet on health as these effects take
years to manifest themselves. As technology continues to evolve and expand, it will prove a useful
adjunct to the pursuit of nutritional epidemiology and our understanding of nutrition and health.

4.5 ACRONYMS

ARMS Adverse Reaction Monitoring System

BMI Body Mass Index

BW Birth weight

CFSAN Center for Food Safety and Applied Nutrition
CHD Coronary heart disease

CSFII Continuing Survey of Food Intake by Individuals
CVD Cardiovascular disease

DHQ Diet history questionnaire

DLW Doubly-labeled water

ERS Economic Research Service

FDA Food and Drug Administration

FFQ Food Frequency Questionnaire

GUTS Growing Up Today Study

HDL-C High-density lipoprotein cholesterol

HPFS Health Professionals Follow Up Study

LBW Low birth weight

LDL-C Low-density lipoprotein cholesterol

MRFIT Multiple Risk Factor Intervention Trial
NHLBI National Heart, Lung, and Blood Institute

NHS I and IT Nurses Health Study I or 1T
NICHD National Institute of Child Health and Human Development
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NIDDK National Institute for Diabetes and Digestive and Kidney Diseases
NIH National Institutes of Health
NIMH National Institute of Mental Health
NINR National Institute of Nursing Research
NTDs Neural Tube Defects
ODS Office of Dietary Supplements
QOL Quality of life
RR Relative risk
SI Special Intervention
ucC Usual care
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Food and Nutrition Surveys for
Monitoring the Public’s Health

Epidemiology examines the distribution of disease in populations and the factors that influence or
determine its distribution. Surveillance monitors changes and trends in factors related to disease in
populations. Together, epidemiology and surveillance provide the background information necessary
for public health interventions and programs.*

This chapter presents an overview of nutrition monitoring and related research activities carried
out by the Department of Health and Human Services (HHS) and the U.S. Department of Agriculture
(USDA), along with links to useful Web sites within these and other agencies. Nutrition monitoring
activities in the HHS are conducted by the National Center for Health Statistics (NCHS) in the
Centers for Disease Control and Prevention (CDC). Within the USDA, the Food Surveys Research
Group (FSRG) implements food consumption surveys. (See Box 5.1.)

Health statistics provide critical information on where we stand as individuals and as a
society. Statistics inform us about public health challenges and provide a basis for understanding
existing problems. Health statistics are used to create a basis for comparisons between popu-
lation groups as well as to demonstrate trends in health status and how they develop and change
over time.

Surveys generate health statistics that form the cornerstone of nutrition monitoring. Esti-
mates of dietary intake are an important part of monitoring the nutritional status of the U.S.
population. Assessing dietary intake allows public health agencies and organizations to deter-
mine whether the population, or subgroups within the population, have adequate or excess intake
of specific foods and nutrients. A food survey is a retrospective approach in which a statistical
representation of the population’s food consumption is surveyed by interviewers or via self-
administered questionnaire.' The history of food consumption surveys through 2002 appears in
Table 5.1.

The major food and nutrition survey that shapes nutrition policy in the U.S. is known as What
We Eat in America-NHANES, an integration of two surveys: the Continuing Survey of Food Intake
of Individuals (CSFII) and the National Health and Nutrition Examination Survey (NHANES).
Other important surveys include the National Health Interview Survey (NHIS), Behavioral Risk
Factor Surveillance System (BRFSS), Youth Risk Behavior Surveillance System (YRBSS), Pedi-
atric Nutrition Surveillance System (PedNSS), Pregnancy Nutrition Surveillance System (PNSS),
and Pregnancy Risk Assessment Monitoring System (PRAMS).

A strategic objective of HHS is to reduce the major threats to the health and well-being of
Americans by focusing on the promotion of healthy behaviors, such as regular exercise and a
healthy diet to reduce obesity and the incidence of chronic diseases such as diabetes.? Similarly,
one of the USDA’s objectives is to promote healthier eating habits and lifestyles. One actionable
strategy to attain this objective is to continuously advance the science of nutrition by monitoring
food and nutrient consumption.?

* Centers for Disease Control and Prevention. Health Risks in America: Gaining Insight from the Behavior Risk Factor
Surveillance System. Revised edition. Atlanta: U.S. Department of Health and Human Services, 1997.
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Box 5.1 Definitions: Nutrition Monitoring in HHS, CDC, and USDA

* Nutrition monitoring — intermittent assessment of dietary or nutrition status in order to
detect changes in the nutritional status of a population

* Nutrition surveillance — continuous assessment of nutritional status for the purpose of
detecting changes in trend or distribution in order to initiate corrective measures

* Dietary status — the condition of a population’s or an individual’s intake of foods and
food components, especially nutrients

*  Nutrition assessment — measurement of indicators of dietary status and nutrition related health
status to identify the possible occurrence, nature, and extent of impaired nutritional status

TABLE 5.1
History of Food Consumption Studies in the U.S.

1935, 1942,  USDA collects information about “household food use” through 7-d food recalls. These household level
1948, 1955  surveys include only food used in the home; they exclude information on the kinds and amounts of food
obtained and eaten away from home. Information is not provided concerning how food is divided among

individuals within households.

1965-1966 ~ USDA collects information about “household food use” through 7-day food recalls. FDA funds a 24-h
recall during one quarter of the study.

1977-1978  USDA collects information about “household food use” through 7-d food recalls. FDA funds a 24-h recall
and a 2-d diet record of household members. The coordinated survey is designated the Nationwide Food
Consumption Survey (NFCS).

1985-1986 USDA conducts the first Continuing Survey of Food Intake of Individuals (CSFII). The surveys include an
all-income sample and a low-income sample. The all-income sample is nationally representative and includes
about 1500 women 19 to 50 years in each year and their children 1 to 5 years (about 550 children in
each year). A sample of 1100 men age 19 to 50 years of age is included in 1985 only. The low-income
sample is nationally representative and includes about 2100 women in 1985 and about 1300 women in
1986 and about 1300 children 1 to 5 years in 1985 and 800 children in 1986. Food intake data are collected
on 6 nonconsecutive days at intervals of approximately 2 months over a 1-year period. The first day of
intake is collected using an in-person interview; subsequent data are collected by telephone, when possible.
A 1-d dietary recall is used for all intakes.

1987-1988 USDA conducts the second NFCS, which is identical in design to the 1977-1978 NFCS (7-d household
food use, 24-h recall, 2-d diet record of household members).

1989-1991 CSFII in which household members are interviewed for a 24-h recall and are asked to provide a food record
for the following 2 d. Individuals who take part in the CSFII are asked to provide 3 consecutive days of
dietary data. The first day’s data are collected in a personal in-home interview using a 1-d dietary recall.
The second and third days’ data are collected using a self-administered 2-d diet record. Individuals
identified as the main meal planners/preparers in the CSFII are contacted by telephone, if possible, about
6 weeks after collection of the dietary data and are asked to answer a series of questions about knowledge
and attitudes toward diet, health, and food safety.

1994-1996 The CSFII 1994-1996, 1998 provides information on 2-d food and nutrient intakes by 20,607 individuals
of all ages. The Diet and Health Knowledge Survey (DHKS) is a telephone follow-up to the CSFII. The
two surveys are designed so that individuals’ diet and health knowledge and attitudes can be linked with
their food choices and nutrient intakes. The DHKS provides information on dietary knowledge and attitudes
of 5765 individuals 20 years of age and over who provide at least 1 d of dietary intake data in the CSFII
1994-1996.
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TABLE 5.1 (Continued)
History of Food Consumption Studies in the U.S.

1998 CSFII in which 2 nonconsecutive dietary recalls are secured for children less than 10 years of age. CSFII
1998 is conducted in response to the Food Quality Protection Act of 1996, which required the USDA to
provide data from a larger sample of children for use by the Environmental Protection Agency in estimating
exposure to pesticide residues in the diets of children. The CSFII 1998 adds intake data from 5559 children
from birth through age 9 years to the intake data collected from 4253 children of the same ages participating
in the CSFII 1994-1996.

1999-2001 In a survey designated Continuous NHANES, the Agricultural Research Services of USDA and the National
Center for Health Statistics of HHS administer a 24-h dietary recall together with questionnaires about
food consumption frequency and dietary supplement, antacid, and medication use.

2002 The CSFII and the dietary component of NHANES are integrated. The dietary intake methodologies developed
by USDA and the sampling and data collection capabilities of NCHS are combined to create a survey
that can link nutrition data to health status data. The combined survey collects data continuously.

Various health indicators measured over time provide information regarding our progress in
attaining these admittedly broad objectives. Examples of such indicators include:

e Proportion of Americans age 18 and over who report engaging in physical activity
5 times a week for at least 30 min at a time

* Proportion of Americans defined as obese (by age group)

* Percentage of persons consuming fruits and vegetables five times per day

* Proportion of adults who report changes in their decisions to buy or use a food product
because they read the food label

e Number of meals delivered to the homebound elderly

To detect change, whether improvement or deterioration, it is necessary to compare a baseline
measurement with one or more follow-up measurements. This is precisely what surveys allow us
to do. They give us the information to describe a variable at a single point in time. However, what
is more useful is comparing data from at least two time periods, which indicates whether a change
has occurred, and if so, in what direction. By comparing multiple time periods, we are able to
detect trends. For example, NHANES and BRFSS provide estimates of obesity prevalence and
indicate that the prevalence of obesity in the U.S. has been increasing since the 1980s. In this
instance, we are clearly moving in the wrong direction.

5.1 NATIONAL CENTER FOR HEALTH STATISTICS

CDC’s National Center for Health Statistics (NCHS) is the nation’s principal health statistics agency,
providing data to identify and address health issues. NCHS compiles statistical information to help
guide public health and health policy decisions. Collaborating with USDA and other public partners,
NCHS employs a variety of data collection mechanisms to obtain accurate information from
multiple sources. This process provides a broad perspective to help understand the population’s
health, influences on health, and health outcomes.

NCHS carries out its mission of monitoring America’s health by developing and implementing
mechanisms for obtaining statistics. As the nation’s principal health statistics agency, NCHS
generates data to identify and address health issues. By collecting, analyzing, and disseminating
data on the health status of U.S. residents, NCHS allows researchers, policymakers, public health
practitioners, journalists, academics, and students to identify health problems, risk factors, and
disease patterns; plan and assess public health programs; and compare populations, providers, and
geographic areas.
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Box 5.2 Accessing NHIS Questionnaires and Other Information

National Health Interview Survey (NHIS) questionnaires from 1962 to the present are available
online at http://www.cdc.gov/nchs/about/major/nhis/quest_doc.htm. Data users can obtain the
latest information about NHIS from the National Center for Health Statistics Web site: http://
www.cdc.gov/nchs/nhis.htm. This Web site features downloadable public use data and docu-
mentation for National Health Interview Surveys, as well as important information about any
modifications or updates to the data or documentation. Researchers may also wish to join the
NHIS electronic mailing list at http://www.cdc.gov/subscribe.html. The listserve is made up
of NHIS data users located around the world who receive electronic news about NHIS surveys
(e.g., new releases of data or modifications to existing data), publications, conferences, and
workshops).

Source: Adams, P.F., Dey, A.N., and Vickerie, J.L. Summary health statistics for the U.S. population: National Health
Interview Survey, 2005. National Center for Health Statistics. Vital Health Stat 10(233). 2007. Available at:
http://www.cdc.gov/nchs/data/series/sr_10/sr10_233.pdf . Accessed January 11, 2007.

Some of the surveys conducted by NCHS are designed to track changes in health and healthcare
by allowing for comparisons across population groups. Other surveys support biomedical research
by identifying research priorities and providing the mechanisms for epidemiologic studies of risk
factors and outcomes. Still other surveys provide the justification for prevention programs by identi-
fying health problems, targeting opportunities for interventions, and supporting program evaluation.

Many NCHS surveys examine issues relating diet to health and disease by tracking changes in
food consumption, nutritional status, and the prevalence of diet-related chronic diseases. Nutrition
information is provided by NHIS, BRFSS, YRBSS, PedNSS, and PNSS. Unarguably, however, the
gold standard for nutrition surveys is NHANES, which can link food intake data to anthropometric,
clinical, and biochemical indices, allowing researchers to explore relationships between diet and
health status.

5.1.1 SOCIODEMOGRAPHIC DATA

To provide the broadest possible perspective on the health data obtained in the survey, each NCHS
survey collects information on the sociodemographic characteristics of respondents, such as age, race,
Hispanic origin, sex, education, income, employment, family size and relationships, and geographic
region of residence. Demographic characteristics are collected primarily because they provide a context
for the health data collected in the survey and because they help to explain interrelated trends in the
survey data. Inequalities in health status and access to care — as well as the unequal burden of morbidity
and mortality — for some racial and ethnic groups in the U.S. have made race and Hispanic origin
among the most important demographic characteristics of interest to users of the NHIS.

5.1.2 NATIONAL HEALTH INTERVIEW SURrVEY (NHIS)

The NHIS is the principal source of information on the health of the civilian, noninstitutionalized
population of the U.S. and one of the major data collection programs of NCHS.* The NHIS is a
cross-sectional household interview survey. Since 1957, its data have been used to monitor trends
in illness and disability and to track progress toward achieving national health objectives, such as
those of Healthy People 2010. NHIS data are also used by the public health research community
for epidemiologic and policy analysis of such timely issues as characterizing those having various
health problems, determining barriers to accessing and using appropriate healthcare, and evaluating
federal health programs. The main objective of the NHIS is to monitor the health of the U.S.
population through the collection and analysis of data on a broad range of health topics.
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Box 5.3 BRFSS Questionnaires

Behavioral Risk Factor Surveillance System questionnaires from 1984 to the present are
available online at: http://www.cdc.gov/brfss/questionnaires/questionnaires.htm. Beginning in
1997, the questionnaires became available in both Spanish and English.

Source: Behavioral Risk Factor Surveillance System Operational and User’s Guide Version 3.0. December 12, 2006. BRFSS
Operational and Users Guide 2. Available at: http://ftp.cdc. gov/pub/Data/Brfss/userguide.pdf. Accessed January 11, 2007.

Although the NHIS has been conducted continuously, its content has been revised roughly
every 10-15 years. For example, a feature added for the 1995 sample design was the over-sampling
of both black and Hispanic persons. In addition, the NHIS sample is now drawn from each state.
Although the NHIS sample is too small to provide state level data with acceptable precision, its
design facilitates the use of NHIS data with state-level telephone health surveys.

Sampling and interviewing are continuous throughout the year. Households selected to be
interviewed each week are a probability sample representative of the target population annually.
NHIS data are collected from approximately 40,000 households including about 100,000 persons.
Survey participation is voluntary and the confidentiality of responses is assured under Section
308(d) of the Public Health Service Act. The annual response rate of NHIS is greater than 90% of
the eligible households in the sample.

Data are collected through a personal interview conducted in the participant’s household by inter-
viewers employed and trained by the U.S. Bureau of the Census. The NHIS questionnaire is conducted
using a computer-assisted personal interviewer (CAPI). The interviewer uses a laptop computer to enter
responses directly into the computer during the interview. This computerized mode offers distinct
advantages over the previous pencil and paper formats in terms of timeliness of the data and improved
data quality. Since 2004, questionnaires have been available in Spanish as well as in English.

The NHIS questionnaire has three parts or modules similar to the questionnaires used in the adult
and youth surveys in the BRFSS, discussed later in this chapter. These three parts include a basic
module, a periodic module, and a topical module. The basic module functions as the core question-
naire. See Section 5.1.3 Behavioral Risk Factor Surveillance System for a description of these modules.

In 2000, the National Cancer Institute (NCI) funded a topical module about cancer control that
covered tobacco use, diet (intake of fat, fruits, vegetables, legumes, and alcohol), drug use, family
history of cancer, genetic testing, and sun avoidance behavior. An analysis of the results conducted
by NCI researchers’® revealed that, in general, intakes of fat, fruits, vegetables, and legumes were
closer to recommendations among well-educated individuals, those engaged in other healthful
behaviors, and underweight and normal weight individuals. As illustrated in Table 5.2, Latinos had
higher intakes of fruits and vegetables, and generally a lower percentage of energy intake from fat
than did non-Latino whites and non-Latino blacks.

5.1.3 BeHAVIORAL Risk FACTOR SURVEILLANCE SysTEM (BRFSS)

By the early 1980s, there was universal agreement that personal health behaviors play a significant
role in premature morbidity and mortality. Although national estimates of health risk behaviors
among U.S. adult population had been periodically obtained through surveys conducted by the
NCHS, these data were not available on a state-specific basis. This deficiency was viewed as critical
for state health agencies, which have the primary role of targeting resources to reduce behavioral
risks and their consequent illnesses. Although national data may not be appropriate for any given
state, state and local agency participation was critical to achieving national health goals. As a result,
the CDC established the BRFSS® to collect state-level data that would provide the basis for
monitoring state-level prevalence of the major behavioral risks among adults associated with
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TABLE 5.2
Intakes of Fruits and Vegetables, Fiber, and Fat according to the National

Health Information Survey, 2000

Latino Black, Non-Latino  White, Non-Latino
Males Females Males Females Males Females
Fruits/vegetables servings 6 4.8 54 44 54 4.5
Fiber (grams) 23 17 19 13 19 14
Fat (% of calories) 33.7 32.1 34.7 335 339 32

Source: From Thompson, FE., Midthune, D., Subar, A.F., McNeel, T., Berrigan, D., Kipnis, V.
Dietary intake estimates in the National Health Interview Survey, 2000: methodology, results,
and interpretation. J Am Diet Assoc. 2005; 105: 352-363.

premature morbidity and mortality. The basic philosophy was to collect data on actual behaviors
— rather than on attitudes or knowledge — that would be especially useful for planning, initiating,
supporting, and evaluating health promotion and disease prevention programs.

Over the years, data from BRFSS have been used to monitor prevalence of high-risk health
behaviors, specific diseases, and use of preventive health services; dictate the design, focus, imple-
mentation, and evaluation of prevention health programs and strategies; and monitor progress toward
achieving local, state, and national health objectives.

To provide data that could be compared across states, CDC developed a core of standard
questions for states to incorporate into their own questionnaires, which are administered by tele-
phone. By 1994, all states, the District of Columbia, and three territories were participating in the
BRFSS, making it the world’s largest telephone survey. BRFSS maintains online interactive data-
bases that include these variables: location (state or entire U.S.), year (1995—present), and category.
Categories include cholesterol awareness, nutrition, weight control, hypertension awareness, dia-
betes diagnosis, exercise, and average frequency of fruit and vegetable consumption each day.

All health departments must ask the core questions without modification; however, the optional
modules and additional questions are at the discretion of the state. The BRFSS questionnaire
comprises three parts, described as follows:

* The core component consists of a fixed, a rotating, and an emerging core. The fixed core is
a standard set of questions asked by all states and includes queries about current behaviors
that affect health (for example, tobacco use and women’s health) and questions on demo-
graphic characteristics. The rotating core consists of two distinct sets of questions, each
asked in alternating years by all states, addressing different topics. In the years that a rotating
topic is not used in the core, it is supported as an optional module. The emerging core is a
set of up to five questions added to the fixed and rotating cores. Emerging core questions
typically focus on issues of a “late breaking” nature and do not necessarily receive the same
scrutiny other questions receive before being added to the questionnaire. These questions
form part of the core for 1 year and are evaluated during or soon after the year concludes
to determine if they should be included as a regular component of subsequent surveys.

» The optional modules are sets of questions on specific topics (for example, smokeless
tobacco) which a state can elect to use on its questionnaire. Although the modules are optional,
CDC standards require that, if they are used, they must not be modified. Module topics have
included questions on smokeless tobacco, oral health, cardiovascular disease, and firearms.

* The state-added questions are questions on topics of particular interest to an individual
state that it may choose to add. In the past, categories of interest to public health
nutritionists have included cholesterol, folic acid, food consumption, food handling, lead
poisoning, physical activity, and weight control.
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5.1.4 YoutH Risk BEHAVIOR SURVEILLANCE SYSTEM (YRBSS)

YRBSS was launched by CDC in 1990 to monitor those health risk behaviors that contribute markedly
to the leading causes of death, disability, and social problems among youth in the U.S. Objectives of
YRBSS are to determine the prevalence and age of initiation of health-risk behaviors; assess whether
health-risk behaviors increase, decrease, or remain the same over time; allow researchers to examine
the occurrence of health risk behaviors among young people; provide comparable national, state, and
local data; and monitor progress toward achieving Healthy People 2010 objectives.

YRBSS data are used at the national, state, and local levels in a variety of policy and program
applications. YRBSS data can be used to describe risk behaviors, create awareness, set program
goals, develop programs and policies, support health-related legislation, and seek funding.

The questionnaire is anonymous and self-administered, with either a computer-scannable book-
let or answer sheet. It can be completed in one 45-min class period. The system includes national,
state, and local school-based surveys of representative samples of 9th through 12th grade students.
It is conducted every 2 years by CDC, usually during the spring semester. The national survey
provides data representative of high school students in both public and private schools in the 50
states and the District of Columbia. To provide critical information on health risk behaviors among
young people in high-risk situations and those in college, CDC also conducted national surveys
among college students and adolescents in alternative schools. In 1995, the National College Health
Risk Behavior Survey was administered to almost 5000 students. In 1998, almost 9000 students
participated in the National Alternative High School Youth Risk Behavior Survey (see Box 5.4).

A voluntary component of the program is the provision of funding and technical support
to states and major cities to conduct their own surveys. With technical assistance from CDC,
state and local departments of education and health conduct a youth survey every 2 years.
Sites can add or delete questions in the core questionnaire to meet the needs of their locale.

5.1.4.1 Nutrition-Related Questions

The nutrition-related questions used in the 2007 survey appear in Table 5.3. Respondents are asked
about their current height and weight, dietary behaviors, alcohol use, and weight control strategies.

Box 5.4 The 1995 National College Health Risk Behavior Survey

Nationwide, 20.5% of college students were classified as being overweight based on body
mass index (BMI) calculations. However, twice as many (41.6%) college students believed
themselves to be overweight. At the time of the survey, 46.4% of college students were
attempting weight loss — 59.8% of the females vs. 29.6% of the males.

Nationwide, for the 30 d preceding the survey:

e Almost one third (30.8%) of college students had dieted either to lose weight or to keep
from gaining weight, 42.1% of the females vs. 16.7% of the males.

* Approximately half (53.6%) of college students had exercised either to lose weight or
to keep from gaining weight, 62.6% of the females vs. 42.3% of the males.

e Of the female students, 7% had taken diet pills either to lose weight or to keep from
gaining weight

e Of the female students, 4.2% had either vomited or taken laxatives to lose weight or to
keep from gaining weight.

Source: Youth Risk Behavior Surveillance: National College Health Risk Behavior Survey — United States, 1995.
MMWR. 1997 (November 14); 46(SS-6): 1-54.
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TABLE 5.3
Some Diet-Related Questions in the 2005 Youth Risk Behavior Survey
Category Question Number Question
Health 6 How tall are you without your shoes on?
Status
7 How much do you weigh without your shoes on?
Dietary Behaviors 64 How do you describe your weight?
65 Which of the following are you trying to do about your weight?
66 During the past 30 d, did you exercise to lose weight or keep from
gaining weight?
67 During the past 30 d, did you eat less food, fewer calories, or foods
low in fat to lose weight or keep from gaining weight?
68 During the past 30 d, did you go without eating for 24 h or more
(also called “fasting”) to lose weight or keep from gaining weight?
69 During the past 30 d, did you take any diet pills, powders, or liquids

without a doctor’s advice to lose weight or keep from gaining weight?
(Do not include meal replacement products such as Slim Fast.)

Overweight and Weight 70 During the past 7 d, did you vomit or take laxatives to lose weight
Control or to keep from gaining weight?
71 During the past 7 d, how many times did you drink 100% fruit juices

such as orange juice, apple juice, or grape juice? (Do not count
punch, Kool-Aid, sports drinks, or other fruit-flavored drinks.)

72 During the past 7 d, how many times did you eat fruit? (Do not
count fruit juice.)

73 During the past 7 d, how many times did you eat green salad?

74 During the past 7 d, how many times did you eat potatoes? (Do not
count french fries, fried potatoes, or potato chips.)

75 During the past 7 d, how many times did you eat carrots?

76 During the past 7 d, how many times did you eat other vegetables?

(Do not count salad, potatoes, or carrots.)
77 During the past 7 d, how many glasses of milk did you drink? (Include
the milk you drank in a glass or cup, from a carton, or with cereal.
Count the half-pint of milk served at school as equal to one glass.)
Source: 2005 State and Local Youth Risk Behavior Survey. Available at: www.cdc.gov/Healthy Youth/yrbs/pdfs/ 2005
highschoolquestionnaire.pdf. Accessed July 8, 2005.

* The weight control questions concern self-reported height and weight, self-perception
of body weight status, and specific weight-control behaviors. Data on self-reported height
and weight can be used to calculate body mass index and provide a proxy measure of
whether high school students are overweight. Although overweight prevalence estimates
derived from self-reported data are likely to be low, they can be useful in tracking trends
over time. For example, prevalence trends from national surveys of adults using self-
reported height and weight have been consistent with trend data from national surveys,
such as NHANES, that use heights and weights measured by health professionals
(referred to as measured heights and weights).

* The dietary behaviors questions assess food choices. Six of the questions address fruit
and vegetable consumption, one addresses soda or pop consumption, and one addresses
milk consumption. Although data are limited, an increased intake of fruits and vegetables
appears to be associated with a decreased risk of overweight. Consumption of sugar-
sweetened drinks, including soft drinks, appears to be associated with being at increased
risk for overweight in children.
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* The physical activity questions measure participation in physical activity, physical edu-
cation classes, sports teams, television watching, and video game and computer use. The
2005 Dietary Guidelines for Americans recommends that youth engage in at least 1 h
of physical activity on most, preferably all, days of the week. Television viewing and
heavy use of computers and video games are associated with overweight and physical
inactivity among adolescents and young adults.

* The overweight and weight control questions measure self-reported height and weight,
self-perception of body weight status, and specific weight control behaviors. Data on
self-reported height and weight can be used to calculate Body Mass Index (BMI) and
provide a proxy measure of whether high school students are overweight. Although
overweight prevalence estimates derived from self-reported data are likely to be low,
they can be useful in tracking trends over time.

e The alcohol use questions measure lifetime and current use of alcohol, age of initiation,
episodic heavy drinking, access to alcohol, and drinking on school property. Alcohol
consumption among adolescents is associated with other risk behaviors, such as having
unprotected sex and motor vehicle accidents. Heavy alcohol consumption is also asso-
ciated with a nutrient-poor diet, which paradoxically, may be accompanied by overweight
when drinking leads to an excess intake of calories.

5.1.4.2 Selected Results of the YRBSS

The 2005 National YRBSS survey was administered to a national probability sample of almost
14,000 public and private school students in 44 states, 4 territories, and 23 major cities. The school
and student response rates were 78% and 86%;, respectively; thus, there was an overall 67% response
rate (the school response rate multiplied by the student response rate).

Results from the 2005 national YRBSS demonstrate that almost 10% of high school students
reported regularly smoking cigarettes. Three-quarters had had at least one drink during their life
(down from 80% in 1999). However, more than 40% had had at least one drink and one quarter
had had at least five drinks in a row within the previous month.

Most of the risk behaviors associated with cardiovascular diseases and cancer in adults are
initiated during adolescence. Almost 15% were overweight; two thirds had participated in an
insufficient amount of physical activity; and more than 80% had not eaten at least 5 servings a day
of fruits and vegetables during the 7 d preceding the survey. Consumption of fruits and vegetables
includes 100% fruit juice, fruit, green salad, potatoes (excluding French fries, fried potatoes, or
potato chips), carrots, or other vegetables.

Comprehensive information about the results of YRBSS can be found on CDC’s Web site at
www.cdc.gov/yrbss. The site includes a copy of the most recent questionnaire and item rationale;
links to the Morbidity and Mortality Weekly Report Surveillance Summaries that highlight YRBSS
data; the data and codebooks for the national YRBSS; related publications, journal articles, and
fact sheets; and Youth Online (see Box 5.5).

Box 5.5 Youth Online

Youth Online provides results from national, state, and local YRBSS surveys conducted since
1991. This interactive Internet site http://apps.nccd.cdc.gov/yrbss/ produces statistical reports
based on BRFSS data by location and by race/ethnicity, gender, school grade, and health topic
for two locations or survey years. Visitors to the site can instantly create tables and graphs
illustrating survey results, and develop reports that identify behaviors whose rates have changed
significantly over time.
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5.1.5 PeDIATRIC NUTRITION SURVEILLANCE SYSTEM (PEDNSS)

In 1973 the CDC’s PedNSS 78 began monitoring growth indicators, hematologic test results, and
breastfeeding practices for low-income infants and children who participate in publicly funded
maternal and child nutrition and health programs. PedNSS provides a framework for gathering and
analyzing state-specific information on the nutritional characteristics of low-income children. These
data are useful to both health professionals who manage public health programs and those who are
involved in the direct care of low-income children. The data can be used to identify prevalent
nutrition-related problems, identify high risk groups, monitor trends, target resources for program
planning, and evaluate the effectiveness of interventions.

The primary source of PedNSS data is the Women, Infants, and Children Supplemental Food
Program (WIC); in 2001, 82% of the national PedNSS database was derived from WIC records.
The Early Periodic Screening, Diagnosis, and Treatment program (EPSDT) and clinics funded
by Maternal and Child Health Program (MCH) block grants also provide data for this program-
based surveillance system. Data are collected on sociodemographic variables (ethnicity/race, age,
geographic location), birth weight, anthropometric indices (BMI), biochemical indices (hemo-
globin (Hgb) and/or hematocrit (Hct)), and breastfeeding practices. The indicators monitored
by PedNSS are birth weight, childhood growth status, anemia, and breast-feeding patterns (see
Box 5.6).

State health departments that choose to participate in PedNSS submit data to CDC on a monthly
basis on computer disks. Surveillance participants receive, in turn, monthly reports that identify
children at high nutritional risk. These data are analyzed semiannually and annually and summaries
are returned for use in program planning, management, and evaluation of state and local maternal
and child health programs and activities. Data analysis occurs at both CDC and the state level. CDC
provides assistance to the participants on using and interpreting the data. For example, statewide and
local data can be compared to the year 2010 targets. CDC encourages PedNSS participants to distribute
appropriate sections of the summaries to individual counties, clinics, and programs.

PedNSS has expanded from an original five states in 1973 to 39 states and territories, 6 tribal
governments, and the District of Columbia in 2002. In 2002, records were contributed for more
than 5 million children from birth to 5 years of age. It is expected that future PedNSS develop-
ments will continue to increase state capacity for nutrition surveillance. In 2002, 83% of the
sample was enrolled in WIC. Efforts are being made to include children who participate in
programs other than WIC.

Box 5.6 Definitions of PedNSS Indicators

e Low birth weight (LBW) is defined as weight at birth < 2,500 g; high birth weight
(HBW) is > 4,000 g.

» Short stature is defined as the 5th percentile length-for-age for children < 2 years of age
and height-for-age for children > 2 years of age, based on the 2000 CDC growth charts.

* Risk of overweight is defined as BMI-for-age 85-95th percentile in children > 2 years
of age; overweight is BMI-for-age > 95th percentile in children > 2 years of age.

* Anemia is present when the Hgb or Hct is < 5th percentile of CDC’s recommendations
to prevent and control iron deficiency anemia.”

* Infant feeding practices data is collected for children under two years to assess the
prevalence of those who were ever breastfed and of those who were breastfed at six
months.

“CDC recommendations to prevent and control iron deficiency anemia in the United States. MMWR Recomm Rep.
47(RR-3), 1998.
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Box 5.7 PedNSS and PNSS Training Modules

Online training modules for PedNSS and PNSS are available at: www.cdc.gov/pednss/how_
to/index.htm#Table %200f%20Contents.

Source: United States Department of Health and Human Services. Centers for Disease Control and Prevention.
National Center for Chronic Disease Prevention and Health Promotion. Division of Nutrition and Physical Activity.
“The Pediatric Nutrition Surveillance System (PedNSS) and the Pregnancy Surveillance System (PNSS).” Available at:
http://0-www.cdc.gov.milll.sjlibrary.org/pednss/index.htm. Page last updated June 12, 2006. Accessed January 11, 2007.

CDC will continue to be the focal point for technical assistance, consultation, and training to
states, and for the collection, processing, analysis, interpretation, and use of PedNSS data. Online
training modules for PedNSS and PNSS use case studies to explain how to read a table, review data
quality, interpret the data, use it for program evaluation, and disseminate it in reports and facts sheets.

5.1.6 PReGNANCY NUTRITION SURVEILLANCE SYSTEM (PNSS)

PNSS? is a program-based public health surveillance system that monitors risk factors associated with
infant mortality and poor birth outcomes among low-income pregnant women who participate in
federally funded public health programs. Similar to PedNSS, PNSS uses existing data from WIC and
MCH. A majority of the data are from the WIC program, which serves pregnant, breastfeeding, and
postpartum women. Data on maternal health indicators include prepregnancy weight status, maternal
weight gain, parity, interpregnancy intervals, anemia, diabetes, and hypertension during pregnancy.
Data on maternal behavioral indicators include medical care, WIC enrollment, multivitamin consump-
tion, smoking, and drinking. In addition, PNSS obtains indicators of infant health: birth weight,
preterm births, full-term low birth weight (LBW), and breastfeeding initiation. PNSS provides nutri-
tion surveillance reports for the nation defined as “all participating contributors” as well as for each
contributor. A contributor may be a state, U.S. territory, or a tribal government. Each contributor can
receive more specific reports by clinic, county, local agency, region, or metropolitan area.

The goal of PNSS is to collect, analyze, interpret, and disseminate data to guide public health
policy and action. PNSS information is used to set priorities and plan, implement, monitor, and
evaluate public health programs.

5.1.6.1 Selected Results from PedNSS and PNSS

Data from the 1989 and 2000 PedNSS were analyzed to document the state-specific prevalence of
overweight and underweight and examine trends among 2- through 4-year-old children from low-
income families. The study revealed that the number of states reporting a prevalence of overweight
of more than 10% increased from 11 states (in 1989) to 28 states (in 2000). Trend analyses showed
significant increases in overweight in 30 states and decreases in underweight in 26 states.!”

Box 5.8 NHANES as Data Collection Mechanism

NHANES serves as the data collection mechanism for the joint Health and Human Services/U.S.
Department of Agriculture effort to monitor the diet and nutritional status of Americans, providing
information needed for food policy and dietary guidelines.

Source: United States Department of Health and Human Services. Centers for Disease Control and Prevention.
National Center for Health Statistics. “National Health and Nutrition Examination Survey.” Factsheet Updated October
16, 2006. Available at: http://www.cdc.gov/nchs/data/factsheets/nhanes.pdf. Accessed January 11, 2007.
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Box 5.9 Integration of CSFII and NHANES into What We Eat in America

The year 2002 was the first year of full integration of two nationwide dietary intake surveys
— the Continuing Survey of Food Intakes by Individuals (CSFII) conducted by USDA and
NHANES conducted by DHHS.! The new integrated dietary component of the survey is called
What We Eat in America and is the food and nutrition component of NHANES.

ISpecial issue on the Integrated CSFII-NHANES, J. Nutr. 133, 5755-634S, 2003. Available at: http://ods.od. nih.
gov/News/Special_Issue_on_the_Integrated_CSFII-NHANES_Survey.aspx. Accessed July 12, 2005.

Source: United Stated Department of Agriculture. Agriculture Research Service. “What We Eat In America (WWEIA),
NHANES: Overview.” Last modified September 14, 2006. Available at: http:// www.ars.usda.gov/Ser-
vices/docs.htm?docid=13793&pf=1&cg_id=0#intro. Accessed January 11, 2007.

From 1980 through 1991, the trends for LBW, low height-for-age (shortness), low weight-for-
height (thinness), and high weight-for-height (overweight) were stable for all children monitored by
the PedNSS, with the exception of Asian children, who were predominantly of Southeast Asian refugee
background. In the early 1980s, the prevalence of LBW and short stature was higher among Asian
children than among children of other racial or ethnic groups who were monitored. However, these
prevalences declined steadily from 1980 through 1991. By 1991, the prevalences of LBW and
shortness for Asian children were similar to those observed for children of other races/ethnic groups.
Overall, low-income U.S. children had a slightly lower height-for-age than expected, indicating that
some of these children were at a health and nutritional disadvantage. The prevalence of overweight
varied among different racial/ethnic groups: Hispanic and Native American children had the highest
prevalences of overweight. The 20-30% prevalence of anemia among low-income children monitored
by the PedNSS was higher than among the general population. However, the prevalence of anemia
declined more than 5% for most of the age- and race/ethnicity-specific groups that were monitored.'!

PNSS and PedNSS data were analyzed to examine whether increasing duration of breastfeeding
is associated with a lower risk of overweight in a low-income population of 4-year-olds in the U.S.
Records that followed more than 12,000 child—mother pairs for 5 years indicate that the duration of
breastfeeding shows a dose-response, protective relationship for risk of overweight only among non-
Hispanic whites; no significant association was found among non-Hispanic blacks or Hispanics.
Among non-Hispanic whites, the adjusted odds ratio of overweight to breastfeeding for 6 to 12 months
compared to never breastfeeding was 0.70 (95% CI: 0.50-0.99) and for greater than 12 months vs.
never was 0.49 (95% CI: 0.25-0.95). Breastfeeding for any duration was also protective against
underweight (BMI-for-age below the fifth percentile). The researchers concluded that breastfeeding
is associated with a reduced risk of overweight among non-Hispanic white children, and that breast-
feeding longer than 6 months provides health benefits to children beyond the period of breastfeeding.!?

5.1.7 PREGNANCY Risk ASSESSMENT MONITORING SYSTEM (PRAMS)

PRAMS is an ongoing state- and population-based surveillance system implemented in 31 states
plus New York City. The system was designed to monitor selected maternal behaviors and experi-
ences that occur before, during, and after pregnancy among women who deliver live-born infants.
PRAMS employs a mixed mode data-collection methodology: up to three self-administered surveys
are mailed to a sample of mothers, and nonresponders are followed-up with telephone interviews.
Self-reported survey data are linked to selected birth certificate data and weighted for sample design,
nonresponse, and noncoverage. From these are created the annual PRAMS analysis data sets that
can be used to produce statewide estimates of different perinatal health behaviors and experiences
among women delivering live infants. PRAMS data can also be used to identify racial, ethnic, and
socioeconomic disparities in critical maternal health-related behaviors.
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5.1.7.1 Selected Results from PRAMS

PRAMS data for 2000 indicate that the prevalence of multivitamin use four or more times per week
during the month before pregnancy ranged from 25.0 to 40.7% across the 19 states surveyed. Thus, as
measured by multivitamin use, at least 19 states are well below the Healthy People 2010 objective for
folic acid consumption. State maternal and child health programs can use this data to monitor progress
toward Healthy People 2010 objectives and evaluate adherence to guidelines for care. The data can be
shared with policymakers to direct policy decisions affecting the health of mothers and infants.!3

The following year, PRAMS surveyed women from eight states (Alabama, Colorado, Florida,
Hawaii, Illinois, Maine, Nebraska, and North Carolina) about smoking during pregnancy, alcohol
use during pregnancy, and breastfeeding initiation — behaviors for which substantial health dis-
parities have been previously identified. Consistent patterns were observed among the eight states
by age, race, ethnicity, education, and income level. Overall, the prevalence of smoking during
pregnancy ranged from 9.0 to 17.4%, with the highest rates of smoking consistently reported among
women who were younger (less than 25 years), white, American Indian, non-Hispanic (except in
Hawaii), with a high school education or less, and with low incomes. The prevalence of alcohol
use during pregnancy ranged from 3.4 to 9.9%. In seven states, in contrast to smoking, the highest
prevalence of alcohol use during pregnancy was seen in women who were older (over 35 years),
non-Hispanic, with more than a high school education, and with higher incomes. The prevalence
of breastfeeding initiation ranged from 54.8 to 89.6%. The lowest rates of breastfeeding initiation
occurred in women who were younger, black, with a high school education or less, and with low
incomes. Prevalences of the behaviors among each population often varied by state, indicating the
potential impact of state-specific policies and programs.

States can use PRAMS data to identify populations at greatest risk for maternal behaviors that
have negative consequences for maternal and infant health and to develop policies and plan programs
that target populations at high risk. Although prevalence data cannot be used to identify causes or
interventions to improve health outcomes, they do indicate the magnitude of disparities and identify
populations that should be targeted for intervention. The results of this study suggest a need for
wider targeting than is often done to provide state and national agencies with the information
necessary to create more effective public health policies and programs. Additionally, the data
produced by this study can serve as a baseline for states to use in measuring the impact of policies
and programs on eliminating the identified health disparities.!*

5.1.8 OTHER DATABASES

In 1999, the NCHS created a database for dietary supplements, receiving additional support from the
NIH Office of Dietary Supplements (ODS) in 2001. The database, using values declared on product
labels rather than direct analysis as is done with foods, contains information taken from 4,000 product
labels. These include dietary supplements such as nutrients and botanicals and calcium-containing
antacids reported as consumed or ingested by participants in previous NHANES household interviews.
This database is compatible with USDA’s food databases and is used in national survey data collection
efforts. The NCHS dietary supplement database and others such as those developed at the Pennsylvania
State University and University of California, San Diego, are not currently available publicly. A main
obstacle to their release is that in all cases the databases are constantly changing.'?

5.1.9 NATIONAL HEALTH AND NUTRITION EXAMINATION SURVEY (NHANES)
BACKGROUND

In the 1950s, the NCHS National Health Examination Survey (NHES) was launched. However, in
the late 1960s, with a burgeoning awareness of and concern about domestic hunger and other
nutrition issues, it became apparent that the lack of a nutrition component in NHES seriously flawed
the survey. In 1971, when a nutrition component was added, NHES expanded into NHANES.
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Initially, NHANES was conducted episodically: NHANES I, from 1971 through 1974;
NHANES I, from 1976 through 1980; and NHANES III, from 1988 through 1994. Since 1999,
the survey has been conducted continuously, with results reported for 2-year cycles: NHANES
1999-2000 (sometimes referred to as NHANES IV), NHANES 2001-2002, NHANES 2003-3004,
NHANES 2005-2006, NHANES 2007-2008, and so on. The current NHANES cycle names use
years rather than Roman numerals.

5.1.9.1 NHANES Methodology

NHANES is a continuous, annual survey that collects data from a nationally representative sample
of the civilian, noninstitutionalized U.S. population aged 2 months and older through in-home
personal interviews, physical examinations in mobile examination centers (MECs), and mail follow-
up food frequency questionnaires (FFQs). Certain groups are over-sampled to allow for more precise
estimates of their populations. Over-sampled groups include adolescents 12—-19 years, persons 60
or more years of age, African Americans, Hispanics, low-income persons, and pregnant women.
The CSFII was integrated into NHANES in 2002.

NHANES III was the last of this series of surveys to be implemented before integrating NHANES
and the Continuing Survey of Food Intake of Individuals (CSFII), described in Section 5.1.10.1.
Nearly 34,000 people were interviewed in NHANES III, and more than 31,000 were examined.
NHANES III over-sampled blacks, Mexican Americans, children under 5 years, and the elderly
(= 60 years). Data on weight and height were collected through direct physical examination of each
individual in the MEC. Based on self-reported race and ethnicity, subjects were classified into non-
Hispanic white, non-Hispanic black, Mexican American, and four other ethnic groups. The survey
obtained food consumption measurements for 1 day through a 24-h recall, along with dietary, nutri-
tional, and health status measurements. A nonrandom subsample of about 5% of respondents provided
food consumption information for a second day to allow estimation of usual intakes.

NHANES IV began in 1999. Of the 13,156 persons eligible for the survey in 2001-2002, 80%
(n = 10,477) participated in a physical examination at the MEC, three quarters of these participants
had complete and reliable 1-d dietary interview data. Heights and weights were among the measure-
ments obtained from more than 4000 adults and 4000 children in 1999-2000 and again in 2001-2002.

Diet-related conditions studied include cardiovascular disease, diabetes, kidney disease, obesity,
oral health, and osteoporosis. As indicated in Box 5.10, MEC data collection includes physical
examinations, a standardized dental examination, physiological measurements, and laboratory tests
on blood and urine. People leave the MEC wearing a physical activity monitor. In addition, they
are requested to allow a technician to visit their homes to ask a short set of questions, some of
which relate to vitamin and mineral supplement use, and to collect a dust sample by vacuuming
areas in the room where they sleep. The sample is then sent to a lab where it is tested for allergens.

Box 5.10 NHANES Health Examination Tests

Health Measurements by Participant Age and Gender
* Physician’s exam — all ages
* Blood pressure — ages 8 years and older
* Body fat — ages 8-64 years
* Bone density — ages 8 years and older
* Oral health exam — ages 5 years and older
* Vision test — ages 12 years and older
* Hearing test — ages 12-19 years and 70 years and older
* Fitness test — ages 1249 years
* Height, weight, and other body measures — all ages
* Ophthalmology exam for eye diseases — ages 40 and older
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Lab Tests on Urine: 6 Years and Older

Kidney function tests — ages 6 years and older

Sexually transmitted disease (STD)

* Chlamydia and gonorrhea — ages 14-39

* Human immunodeficiency virus (HIV) — ages 18-49 (only if no blood is drawn)
Exposure to environmental chemicals — selected persons ages 6 and older
Pregnancy test — females 12-59 years and girls 8—11 years who have periods

Lab Tests on Blood: 1 Year and Older

Anemia — all ages

Cholesterol — ages 6 years and older

Glucose measures — ages 12 years and older

Infectious diseases — ages 2 years and older

Kidney function tests — ages 12 years and older

Lead — 1 year and older

Cadmium — 1 year and older

Mercury — ages 1-5 years and females 16—49 years

Liver function tests — ages 12 years and older

Nutrition status — 1 year and older

Hormone tests — ages 6 years and older

Prostate Specific Antigen (PSA) — males ages 40 and older
Sexually transmitted diseases (STD)

* Herpes type 1 and 2 — ages 14-49 years

* Human immunodeficiency virus (HIV) — ages 18-49 years
* Human papillomavirus (HPV) antibody — ages 14-59 years
Exposure to environmental chemicals — selected persons ages 6 and older

Lab Tests on Water

Environmental chemicals — 12 years and older

Other Lab Tests

Vaginal swabs (self-administered) females ages 14-59 years
Human papillomavirus (HPV) ages 14-59 years

Private Health Interviews

Health status — all ages (parent answers for ages 11 and younger)

Questions about drug and alcohol use — ages 12 years and older (no drug testing
will be done)

Nutrition — all ages

Reproductive health — females ages 12 years and older

Questions about sexual experience — ages 14-59 years

Tobacco use — ages 12 years and older

After the Visit to the NHANES Mobile Examination Center

Persons asked about the foods they eat will receive a phone call 3-10 d after their
exam for a similar interview, all ages.

A food questionnaire will be mailed to the participant’s home. Adults and parents of
children 2 years and older, are asked to complete this questionnaire and return it to
our office in a prepaid envelope provided.

Persons 6 years and older will be asked to wear a physical activity monitor at home
for 7 d and return it to our office in a prepaid envelope provided. Parents or guardians
will assist children 6-11 years old.

Participants will be asked to allow a technician to visit their homes to ask a short set
of questions and collect a dust sample by vacuuming areas in the room where they
sleep. The dust sample will be sent to a lab where it will be tested for allergens.
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» Persons who test positive for hepatitis C will be asked to participate in a brief telephone
interview 6 months after the exam. Parents will respond for children.

* Men (ages 40 and older) with a high PSA test result will be called for a brief phone
interview 6 months after the exam.

5.1.9.2 NHANIES Dietary Measures

What We Eat in America forms the dietary interview component of the National Health and Nutrition
Examination Survey. It consists of dietary recalls, a food frequency questionnaire (FFQ), and
interview questions about the use of vitamin and mineral supplements.

Two 24-h recalls are collected for all respondents. The first recall is collected in-person at
the MEC, and the second is obtained via a phone call within 10 d of the MEC interview. The
automated multiple pass method (AMPM) is used to collect the recalls. This computerized
protocol, developed by the USDA, collects interviewer-administered 24-h dietary recalls either
in person or by telephone. The software program provides a series of questions or prompts to
help skilled interviewers elicit precise information. Designed to enhance recall accuracy and
reduce respondent burden, it is the primary instrument used to collect dietary intake data from
individuals sampled in national surveys.®

A food frequency questionnaire (FFQ) is also sent to each participant through a survey mailed
several days after the in-person data collection. Information about the use of nutrition supplements
is obtained during the home interview.

The food intake data collected by NHANES can be linked to the health status data from other
NHANES components, allowing researchers to explore relationships between dietary intakes and
health status. For example, results from NHANES 1999-2000, conducted after the implementation
of food fortification and educational efforts to increase folate consumption indicate these public
health efforts have been effective in increasing folate status among U.S. women of childbearing
age. Consumption of adequate quantities of folate in this population is essential in preventing neural
tube defects such as spina bifida and anencephaly.

5.1.10 Foob Surveys ResearcH Group (FSRG)

The mission of FSRG is to plan, design, coordinate, and manage the USDA’s nationwide food
surveys.!” Uses of FSRG survey data include assessment of dietary intakes, dietary trends, and food
consumption economics; development of policies for food assistance, food labeling, and food safety
programs; and implementation of dietary guidance and nutrition education programs.

FSRG monitors and assesses food consumption and related behaviors of the U.S. population
by conducting surveys and providing the resulting information for food and nutrition-related
programs and public policy decisions. FSRG surveys include nationwide food consumption surveys,
diet and health knowledge surveys, Continuing Survey of Food Intake by Individuals, and a
Supplemental Children’s Survey.

Box 5.11 NHANES Food Intake Data

NHANES food intake data can be linked to health status data from other NHANES components,
allowing researchers to explore relationships between dietary intakes and health status.

Source: United States Department of Health and Human Services. Centers for Disease Prevention and Control.
National Center for Health Statistics. National Health and Nutrition Examination Survey. “DHHS-USDA Dietary
Survey Integration - What We Eat in America.” Page last reviewed January 11, 2007. Available at: http://www.cdc.gov/
nchs/about/major/nhanes/faqs.htm. Accessed January 11, 2007.
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Box 5.12 The Proposed National Health, Nutrition,
and Physical Activity Monitoring Act

In 2005, the National Health, Nutrition, and Physical Activity Monitoring Act was introduced
in the House of Representatives as H.R. 2844. The purpose of the bill is to:

1. Amend the National Nutrition Monitoring and Related Research Act of 1990 to foster
greater understanding of human dietary eating patterns and food intake, physical activity
level, food security, dietary exposure, and nutritional status through 2015.

2. Provide timely information to public program managers and private sector decision
makers to improve nutritional intake, physical activity, health, productivity and other
measures of quality of life of Americans, based on scientifically established norms and
the knowledge and experience developed under the National Nutrition Monitoring and
Related Research Act of 1990 over the past decade.

3. Reauthorize the NCHS, CDC and the Agricultural Research Service to collect and analyze
dietary, health, physical activity, diet, and health knowledge data.

4. Support other purposes.

Assignment: Check THOMAS to determine the status of this bill.

Source: U.S. House. 105th Congress, 1st Session. H.R. 2844, National Health, Nutrition, and Physical Activity
Monitoring Act of 2005. Congressional Record ONLINE June 9, 2005. Thomas. Available at: http://tho-
mas.loc.gov/cgi-bin/bdquery/z?d109:h.r.02844. Accessed January 11, 2007.

FSRG also maintains the FSRG listserv, an electronic distribution list for users of nationwide
dietary data and databases. Subscribers receive e-mail announcements when data are released from
What We Eat In America; for new releases of the Food and Nutrient Database for Dietary Studies;
of new FSRG products, such as reports and research articles; and when FSRG sponsors activities,
such as presentations at professional meetings and workshops on using dietary survey data.

5.1.10.1 Continuing Survey of Food Intake of Individuals

As indicated in Table 5.1, the first Continuing Survey of Food Intake of Individuals (CSFII) was
conducted in 1985. It was originally conceived of as a smaller survey to fill in the gaps between
the large Nationwide Food Consumption Surveys (NFCS) conducted every 10 years. The first of
the surveys that evolved into the NFCS was conducted in the 1930s; more contemporary NFCS
surveys were conducted in 1976-1977 and 1987-1988. The early CSFII in 1985 and 1986 focused
on women 19 to 50 years of age and their children 1 to 5 years of age; one sample of men 19 to
50 years of age was also included. CSFII in 1989-1991 and 1994-1996 included all members of
sample households. NFCS and the Household Food Consumption Surveys conducted in earlier
years have been discontinued.

5.1.10.2 What We Eat in America

The USDA’s 10th nationwide survey was called the 1994-1996, 1998 Continuing Survey of Food
Intakes by Individuals. Using a 24-h dietary recall format, respondents were asked to provide
information on all foods and beverages consumed on two nonconsecutive days. A total of 16,000
respondents provided day-1 data and more than 15,000 respondents provided data for both days. A
1998 supplement to the CSFII obtained similar data for 5559 children from birth through 9 years
(i.e., until their 10th birthday), using the same methods as in 1994-1996.
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The Diet and Health Knowledge Survey (DHKS) was initiated in 1989-1991 to collect information
on attitudes and knowledge about diet and health among Americans. In 1994-1996, the DHKS was
conducted as a follow-up telephone survey to the CSFII: respondents were a subset of persons partic-
ipating in the CSFII. The CSFII and DHKS were designed so that individuals’ attitudes and knowledge
about healthy eating could be linked with their food choices and nutrient intakes. The CSFII and DHKS
together were known as the What We Eat in America survey. DHKS is no longer funded.

5.2 NUTRITION MONITORING ACTIVITIES BY THE USDA

Individual food consumption can be estimated through direct observation, plate waste studies,
interviews, and food records. The advantage of these prospective studies is that data collection does
not depend on the respondent’s memory. On the other hand, respondent burden is high. Retrospective
food frequency questionnaires and 24-h dietary recalls, other ways of estimating food consumption
of individuals, also pose a high respondent burden.

Determining intake of populations as a whole is another matter. For small groups, food consumption
can be monitored by analyzing food frequency questionnaires or by menu analysis coupled with an
analysis of wasted food. This is done by calculating the nutrient composition of a given menu, subtracting
the nutrient composition of the food wasted, then dividing by the number of people who were served.
Estimates of a group’s food consumption can also be expressed in food supply and utilization data.

Every year, the USDA’s Economic Research Service (ERS) measures the flow of raw and semi-
processed food commodities through the U.S. marketing system. The series provides continuous data
beginning in 1909. It is typically used to measure changes in food consumption over time and to
determine the approximate nutrient content of the food supply. Food supply data, also known as “food
disappearance data,” reflect the amount of the major food commodities entering the market, regardless
of their final use. The total amount available for domestic consumption is estimated by determining
the residual after exports, industrial uses, seed and feed use, and year-end inventories are subtracted
from the sum of production, beginning inventories, and imports. Consumption estimates derived from
food disappearance data tend to overstate actual consumption because they include spoilage and waste
accumulated through the marketing system and in the home. Conversion factors are needed to
compensate for processing, trimming, spoilage, and shrinkage within the distribution system. Never-
theless, food disappearance data are useful as indicators of trends in consumption over time.'®

5.2.1 AGRICULTURAL RESEARCH SERVICE

The Agricultural Research Service (ARS) funds six National Human Nutrition Research Centers
(HNRC:s) through its Human Nutrition Research Program. These centers conduct research targeted
towards health, quality of life, prevention of chronic disease and promotion of a nutritious supply
of food. They are:

¢ Beltsville Human Nutrition Research Center (BHNRC; established 1941), Beltsville, MD
¢ Grand Forks HNRC (established 1977), Grand Forks, ND

e Children’s Nutrition Research Center (established 1979), Houston, TX

* Jean Mayer HNRC on Aging (established 1980), Boston, MA

¢ The Western HNRC (established 1980), Davis, CA

¢ Arkansas Children’s Nutrition Center (established 1995), Little Rock, AR

The oldest and most comprehensive of the centers is in Beltsville, a suburb of Washington,
D.C. BHNRC houses eight laboratories. (See Box 5.13.) This center’s history of conducting food
and human nutrition research began with the USDA and Atwater. Currently, most nutrition moni-
toring at the USDA is carried out through two laboratories within the BHNRC — the Community
Nutrition Research Group and the Food Surveys Research Group — with input from the Nutrient
Data Laboratory. These facilities are discussed in the following sections.
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Box 5.13 The Beltsville Human Nutrition Research Center
of the USDA’s Agricultural Research Service

Units in the Beltsville Human Nutrition Research Center of the USDA’s Agricultural Research
Service:

Community Nutrition Research Group. Mission: to monitor and assess the capacity of
communities to meet their food and nutrition needs for a better understanding of linkages
between nutrition, agriculture, health, and community.

Food Surveys Research Group. Mission: to monitor and assess food consumption and related
behavior of the U.S. population by conducting surveys and providing the resulting infor-
mation for food and nutrition-related programs and public policy decisions.

Diet and Human Performance Laboratory. Mission: to determine the interrelationships of
dietary intake of energy, fiber, fat and fatty acids, and selected fat soluble micronutrients to
metabolic and physiological parameters in humans so that recommendations for intakes of
these nutrients are consistent with life-long maintenance of health and optimum quality of life
for the diverse population of adult Americans. Lack of knowledge of how lipids, carbohydrates,
fiber, vitamins, other nutrients and alcohol interact in human metabolism limits our ability to
predict how different intake patterns will affect an individual’s health and well-being. This is
especially important in developing recommendations for prevention of the most prevalent
diseases, such as cancer, heart disease, hypertension, diabetes, and obesity. Understanding the
relationship between energy metabolism and diet and body composition is critical to defining
optimal dietary intakes of fat, carbohydrate, protein, fiber and other nutrients to prevent disease.

Food Composition Laboratory. Mission: to develop innovative measurement systems for the
determination of food components that influence human health.

Human Studies Facility (HSF). Mission: to support the execution of human studies at the BHNRC.
A state-of-the-art research complex significantly expands the HSF clinical research area. The
core services within HSF include study volunteer recruitment, volunteer screening, study
biological sample collection and processing, residence for long-term studies, and managing
the dietary unit. The dietary unit is primarily designed for planning, preparing, and serving
specialized controlled diets to independently living adults. Volunteers consume their meals (one
to three times per day) in the dining room, following research guidelines. The dietary unit can
accommodate studies with up to 90 volunteers per meal — either from one large study or from
two or more simultaneous small studies. The HSF is operational year-round.

Nutrient Data Laboratory (NDL). Mission: to develop authoritative food composition
databases and state of the art methods to acquire, evaluate, compile and disseminate
composition data on foods available in the U.S. NDL and its predecessor organizations in
USDA have been compiling and developing food composition databases for over a century.
NDL has an interdisciplinary staff composed of nutritionists, dietitians, food technologists,
and computer specialists.

Nutrient Requirements and Functions Laboratory. Mission: to determine human require-
ments, functions, and basic mechanisms of action for specific vitamins and minerals;
develop methodology for assessment of mineral and vitamin nutrition in humans; and
develop cost-effective cellular, molecular, and immunological methods for evaluating
micronutrient requirements and functions, and the effect of nutritional status on immune
function. A multidisciplinary research team investigates vitamins, minerals, and other
components of the diet as they affect the health and well-being of the U.S. population.
Special emphasis is placed on how nutrients interact to provide maximum benefit to the
immune system. New criteria are established to quantify requirements for specific micro-
nutrients and to define their mode of action through studies that include the use of animal
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models. Cooperative research programs with other laboratories and various institutions
and organizations within and outside the U.S. are established.

Phytonutrients Laboratory. The mission: to delineate the metabolism in humans of phyto-
nutrients that are present in foods, understand the roles of these compounds in health
promotion, and provide information relative to the intake of fruits, vegetables, and grains
for the diverse population of adult.

Source: U.S. Department of Agriculture. Agricultural Research Service. Beltsville Human Nutrition Research
Center homepage. http://www.barc.usda.gov/bhnrc/. Accessed October 25, 2004.

5.2.2 NUTRIENT DATA LABORATORY

The USDA has borne primary responsibility for characterizing the nutrient content of the U.S. food
supply for over 100 years. The first food composition tables!® were published in 1891 by Atwater
and Woods, who assayed the refuse, water, fat, protein, ash, and carbohydrate content of approxi-
mately 200 foods.

Today, the USDA’s Nutrient Data Laboratory (NDL) is one of the eight units at BHNRC. NDL and
its predecessor organizations have been compiling and developing food composition databases for over
a century. The mission of NDL’s interdisciplinary team of nutritionists, dietitians, food technologists,
and computer specialists is to develop authoritative food composition databases and state-of-the-art
methods to acquire, evaluate, compile, and disseminate composition data on foods available in the U.S.

The Laboratory develops and maintains the Nutrient Databank System (NDBS), along with
many nutrient-specific and population-specific databases. The NDBS contains data for about 8000
foods and 115 components as well as tables for compounds of special interest.

5.2.2.1 Nutrient Database for Standard Reference

The principal database in the NDBS is known as Release* 17 of the USDA Nutrient Database for
Standard Reference?® (SR), a system designed specifically to collect and disseminate food compo-
sition data. It is only available in electronic form. A search tool enables the user to retrieve the
nutrient content of foods directly from NDL’s Web site. The SR can also be downloaded onto a
personal computer, a personal digital assistant (PDA), or a CD-ROM purchased from the Govern-
ment Printing Office. NDL’s databases need constant revision as the food supply constantly changes.
The completeness of analytical data varies from nutrient to nutrient.?! This database is the successor
to the Agriculture Handbook No. 8, Composition of Food, published in hard copy until 1992, but
no longer available in print form.

5.2.3 NutriTIVE VALUE OF Foops, HOME AND GARDEN BULLETIN 72

Data from Release 13 of the USDA National Nutrient Database for Standard Reference was used
to create the most recent edition of Nutritive Value of Foods, Home and Garden Bulletin 72 (HG-
72), published in 2002. Since its first publication in 1960, this reference has been an important
source of food composition data for consumers, as well as a useful educational tool for dietitians
and other professionals. The current version of HG 72 contains data on almost 1300 foods typically
consumed in the U.S., expressed in common household units. The nutrients and other food factors
in the table are water, calories, protein, total fat, fatty acids (saturated, monounsaturated, and
polyunsaturated), cholesterol, total dietary fiber, calcium, iron, potassium, sodium, vitamin A (in [U
and RE units), thiamin, riboflavin, niacin, and ascorbic acid. (See Box 5.14.)

* Release and version are synonymous terms.
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Box 5.14 Nutritive Value of Foods URL

Nutritive Value of Foods, Home and Garden Bulletin 72, is available at: http://www.nal.usda.gov/
fnic/foodcomp/Data/HG72/hg72_2002.pdf.

Source: U.S. Department of Agriculture. Agricultural Research Service. Products and Services. Data sets prepared
by USDA-ARS’s Nutrient Data Laboratory. Last Modified: August 31, 2006. Available at: http://www.ars.usda.
gov/Services/Services.htm?modecode=12-35-45-00. Accessed January 11, 2007.

Box 5.15 Activity: Investigate State and Regional Maps

Investigate state and regional food and nutrition maps at: http://www.ba.ars.usda.gov/cnrg/ser-
vices/cnmapfr.html.

Source: Bliss, R.M. Putting community nutrition on the map. Agricultural Research. 2003;51(4):16-17.

Box 5.16 Sources of Food and Nutrition Indicators for CNMap

e Information on nutrient intakes, healthy eating patterns, physical activity, and body
weight come from the USDA Continuing Survey of Food Intakes by Individuals (CSFII)
1994-1996, 1998, which is available on CD-ROM.! All weight estimates are based on
body mass index (BMI) values computed from self-reported height and weight obtained
from CSFII participants.

e The percentages of individuals meeting the Dietary Reference Intakes (DRI) are based
on day-1 nutrient intakes from the CSFII and DRI values established during the period
from the mid-1990s to 2002.2

e Pyramid servings groups (fruit, grain, vegetable, dairy, and meat) estimates are for indi-
viduals 2 years old and over who meet the minimum daily servings recommendations.3

¢ Information on farmers markets was obtained from the Agricultural Marketing Service.*

* Food stamp participation rate is a combination of information from the USDA Food and
Nutrition Service food stamp participation totals® and the Bureau of the Census household
totals.

¢ Hunger information comes from the Food Security Supplement of the Current Population
Survey,® which is conducted by the Bureau of the Census for the USDA Economic
Research Service.

¢ Demographic information was obtained from the Bureau of the Census’ QuickFacts Web
site,” which includes data for cities and towns with more than 25,000 people.

Income and poverty values are model-based estimates created by the Bureau of the Census.

'USDA Food Surveys Research Group. CD-ROM: CSFII 1994-1996, 1998 Data Set. Available at: http:// www.
barc. usda.gov/bhnrc/foodsurvey/Cd98.html. Accessed May 19, 2005.

2 The DRI reports may be accessed via www.nap.edu; Dietary Reference Intakes for Calcium, Phosphorous,
Magnesium, Vitamin D, and Fluoride (1997); Dietary Reference Intakes for Thiamin, Riboflavin, Niacin, Vitamin
B6, Folate, Vitamin B12, Pantothenic Acid, Biotin, and Choline (1998); Dietary Reference Intakes for Vitamin
C, Vitamin E, Selenium, and Carotenoids (2000); Dietary Reference Intakes for Vitamin A, Vitamin K, Arsenic,
Boron, Chromium, Copper, lodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc (2001);
Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and Amino
Acids (2002/2005).
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3 USDA Community Nutrition Research Group. Pyramid Servings Database for USDA Survey Food Codes and
summary tables for Pyramid Servings Intakes by U.S. Children and Adults, 1994-1996, 1998. Available at:
http://www.barc.usda.gov/bhnrc/cnrg/. Accessed May 19, 2005.

+ USDA Agricultural Marketing Service. Farmers Market homepage. Available at: http://www.ams.usda.gov/farm-
ersmarkets. Accessed May 19, 2005.

> USDA Food and Nutrition Service. Food Stamp Program: Average Monthly Participation (Households). Available
at: http://www.fns.usda.gov/pd/fsfyhh.htm. Accessed May 19, 2005.

¢ USDA Economic Research Service. Food Security in the United States. Available at: http://www.ers.usda.gov/
data/ foodsecurity. Accessed May 19, 2005.

7 U.S. Census Bureau. State and County QuickFacts. Available at: http://quickfacts.census.gov/qfd/index.html.
Accessed May 19, 2005.

5.2.3.1 Food and Nutrient Database for Dietary Studies (FNDDS)

FNDDS, formerly known as the USDA Survey Nutrient Database, is designed for the coding and
analysis of food consumption data. It includes comprehensive information that can be used to code
individual foods and portion sizes and contains nutrient values for calculating nutrient intakes.
FNDDS data are for foods as consumed; many of the foods in FNDDS are mixtures not available
in the SR (described in Section 5.2.2.1). The SR is the source of the nutrient values for foods in
FNDDS, including the mixed foods whose nutrient values are calculated by combining the SR data
for separate ingredients.

The FNDDS portion weights are for the portion sizes survey respondents report. Therefore,
FNNDS includes additional weights for common food portion sizes not available in the SR. The
FNDDS can be used in research projects using What We Eat in America and other dietary research
studies to code foods and amounts eaten and to calculate the amounts of nutrient and food
components in those foods. To date, FNDDS has been used in What We Eat in America, NHANES
2001-2002, and NHANES 2003-2004; the Healthy Eating Index (HEI); the Pyramid Servings
Database; the Food Commodity Intake Database; and the National Cancer Institute (NCI) Diet
History Questionnaire.

5.2.4 FooDLINK AND PYRAMID SERVINGS DATABASE

FoodLink is a research tool intended to be used in specialized analysis of USDA food surveys. It
consists of databases and tables that link USDA food codes to information on ingredients and
commodities. FoodLink’s databases are regularly updated with recent NHANES codes. An example
of the databases in FoodLink is the Pyramid Servings Database for USDA Survey Food Codes
Version 2. The Pyramid Servings Database was designed to allow researchers to measure food
intakes in terms of servings. Released in 2004, this database? provides:

* Servings data using recommended sizes from the USDA Food Guide Pyramid

e Pyramid servings food data files containing the number of Pyramid servings per 100
grams of food categorized into 30 Pyramid food groups

* Pyramid servings intake data files for CSFII, 1994—-1996, 1998 and for What We Eat In
America, NHANES 1999-2000, 2001-2002, and 2004-2005

* Revised servings data for lean meat, grams of discretionary fat, and added sugar

e Complete documentation on how the database was developed

* Food descriptions, data formats, and model programs to join the servings data with
food intake
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The adequacy of the U.S. population’s food intakes can be assessed in terms of Pyramid
servings. For example, Pyramid servings data indicate that, on average, diets in 1994-1996 were
below recommendations for the fruit, dairy, and meat groups and near the bottom of recommended
ranges for the grain and vegetable groups. Calories from fats and sugars exceeded recommen-
dations.?®* Based on the 1999-2002 data for individuals 2 years of age and over, the average
number of grain products servings was 6.8, only 12% of which (0.8 servings) were whole grains.?*
However, the 2005 Dietary Goals recommends that at least half of grain products come from
whole grains.

5.2.5 ComMMuUNITY NuTRrITION REsearcH Group (CNRG)

The mission of CNRG is to monitor and assess the capacity of communities to meet their food and
nutrition needs for a better understanding of linkages between nutrition, agriculture, health, and
community.

5.2.5.1 Community Nutrition Mapping Project

CNRG’s Community Nutrition Mapping Project (CNMap) is a comprehensive database to be used
for community assessments, nutrition program planning, implementation and evaluation, and food
safety research. It combines data from 1994-1996, 1998 CSFII, and other sources with state
geographic codes to provide a picture of food and nutrition indicators at the regional and state
levels.” As not all states were included in the CSFII, omitted states were assigned the values of
the estimates for their geographical region (Northeast, South, Midwest, and West). To further
develop the mapping procedure and to provide specific community level data, CNRG conducted
small studies to document and analyze nutrition and health indicators in two counties in Alabama.?
The methodological approach used in these studies may be used as a model for conducting similar
local or statewide surveys of other regions. According to the CNRG, specific community level data
will be available in the future.

This resource tool provides a series of tables and color-coded customized maps at community,
county, state, and national levels that can gauge whether a community is at risk for food security
or other nutritional problems. For example, users can look up the percentage of individuals in a
given state who meet the recommended dietary allowance (RDA) for a specific nutrient and the
percentage of those meeting recommended Food Guide Pyramid servings.

Anyone with access to the World Wide Web can access CNRG’s interactive Map Gallery. Public
health nutritionists, community nutritionists, policymakers, and other public health professionals
can create profiles in CNMap to gauge whether a state may be at risk for food security or other
nutritional problems. Currently, the statewide and regional information described as follows is
available; eventually, specific community level data will also be accessible:

* Nutrient intakes: Percentage of individuals meeting REE/DRI for energy, calcium,
folate, iron, magnesium, niacin, phosphorous, protein, riboflavin, selenium, thiamin,
Vitamin A, Vitamin B6, Vitamin C, Vitamin E, zinc, copper, and carbohydrate. DRIs are
based on both day-1 nutrient intakes from the CSFII and the DRI value established during
the period 1998 to 2002.

* Percentage of individuals using supplements.

* Healthy eating patterns: percentage of individuals meeting the Pyramid serving rec-
ommendations for vegetables, fruits, grains, meat, and dairy.

* Percentage of individuals with intakes at specified levels for: less than 30% of calories
from total fat, less than 10% of calories from saturated fat, less than 300 mg of cholesterol
intake, and less than 2400 mg of sodium intake.
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* Food security indicators: percentage of households receiving food stamps and percent-
age of households not experiencing hunger. Hunger information comes from the Food
Security Supplement of the Current Population Survey conducted by the Bureau of the
Census for the USDA’s ERS.

* Demographics: Percentages of the population who are white, black, American Indian
and Alaskan Native, Asian, Native Hawaiian and other Pacific Islander, or other race;
percentage of the population that is of Hispanic origin; numbers of adults > 25 years
of age who are high school graduates and college graduates; medium household
income, in dollars; percentage of households below poverty; and percentage of chil-
dren below poverty. Demographic information is obtained from the Bureau of the
Census.

e Physical activity and body weight indicators: Percentage of individuals who exercise
at least once monthly, percentage of individuals at a healthy weight, and percentages
of overweight children and adults. All weight estimates are based on BMI values
computed from self-reported height and weight obtained from CSFII participants.
Individuals over 20 years old with BMI values of 25 and over are in the overweight
and unhealthy weight categories; those with BMI values less than 19 are in the
unhealthy weight class.

5.2.6 COORDINATED FEDERAL NUTRITION MONITORING

The National Nutrition Monitoring and Related Research Act of 1990* (NNMRRA) was enacted
to establish a comprehensive, coordinated program for nutrition monitoring and related research
to improve the assessment of the health and nutritional status of the U.S. population. NNMRRA
called for the following: a program to achieve coordination of federal nutrition monitoring efforts
within 10 years and assist states and local governments in participating in a nutrition monitoring
network; an interagency board to develop and implement the program; and an advisory council
to provide scientific and technical advice and evaluate program effectiveness.?’” The act also
required that Dietary Guidelines be issued every 5 years and that the HHS (and the USDA) and
review in advance any dietary guidance issued by the federal government for the general public
(see Chapter 11).

As defined in NNMRRA,?® nutrition monitoring and related research refers to those activities
needed to provide timely information about the role and status of factors relevant to the contribution
nutrition makes to the health of the people of the U.S., including:

e Dietary, nutritional, and health status measurements

* Food consumption measurements

* Food composition measurements and nutrient data banks
* Dietary knowledge and attitude measurements (KA)

* Food supply and demand determinations

After 10 years, the act expired and very little of the infrastructure required to maintain a
fully coordinated system remains in place today. Nevertheless, some of NNMRRA’s major
activities are maintained under other legislative authorities.?” For example, the Dietary Guide-
lines must be reviewed every 5 years, and full integration of CSFII (USDA) and NHANES
(HHS) has been realized. Under this integrated framework, HHS is responsible for sample
design and data collection, whereas the USDA is responsible for dietary data collection meth-
odology, maintaining the databases used to code and process the data, and data review and
processing.’® (See Box 5.17.)

* PL. 101-445
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Box 5.17 NNMRRA Activity

Although NNMRRA was not approved in 2000, a complementary bill, HR 2844 (the National
Health, Nutrition, and Physical Activity Monitoring Act of 2005) was introduced in Congress
5 years later. The intent of HR 2844 was to reauthorize NNMRRA, strengthen the combined
DHHS and USDA nutrition monitoring and research activities, and ensure sufficient resources
for a national nutrition monitoring system. Use THOMAS at http://thomas.loc.gov/ to read HR
2844 and determine if the bill ever moved out of committee for further action on the House floor.

Source: H.R. 2844. National Health, Nutrition, and Physical Activity Monitoring Act of 2005. Available at: http://thomas.
loc.gov/cgi-bin/query/query. Accessed July 10, 2005.

5.3 CONCLUSION

Because good nutrition is fundamental to good health, knowing the nutritional status of the
population is essential to the practice of public health. Surveys, food consumption data, and analysis
of nutrient content are important tools in assessing the nutritional status of the general population
and in pinpointing those segments of the population at risk for particular health problems and
needing targeted outreach. What We Eat in America, the premier food and nutrition survey in the
U.S., provides insight into the general population. However, because pregnancy and fetal well-
being, infancy, childhood, and adolescence are key predictors of future health, a number of surveys
focus specifically on these stages of the lifecycle.

The science of nutrition surveys is continuously evolving as our technology and our food supply
change. The complexity of data gathering and dissemination — who should collect the data, how
should it be collected, who should be surveyed, what knowledge is needed, how should the data
be analyzed and used — involves federal, state, and local agencies. Although the CDC is the
principal agency for data collection and analysis, the USDA also provides key information on the
food supply and composition.

5.4 ACRONYMS
AMPM Automated multiple pass method

ARS Agricultural Research Service

BHNRC Baltimore Human Nutrition Research Center
BMI Body Mass Index

BRFSS Behavioral Risk Factor Surveillance System
CAPI Computer Assisted Personal Interviewer
CDC Centers for Disease Control and Prevention
CI Confidence interval

CNMap Community Nutrition Mapping Program
CNRG Community Nutrition Research Group

CSFII Continuing Survey of Food Intake of Individuals
DHKS Diet and Health Knowledge Survey

DRI Dietary Reference Intakes

EPSDT Early periodic screening, diagnosis, and treatment
ERS Economic Research Service

FFQ Food Frequency Questionnaire

FNDDS Food and Nutrient Database for Dietary Studies
FSRG Food Survey Research Group

Hct Hematocrit

Hgb Hemoglobin

HHS Department of Health and Human Services
HNRC Human Nutrition Research Centers

1IU International units
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LBW
MCH
MEC
NCHS
NCI
NFCS
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Low Birth Weight

Maternal and Child Health Program
Mobile Examination Center
National Center for Health Statistics
National Cancer Institute

National Food Consumption Surveys

NHANES National Health and Nutrition Examination Survey

NHES
NHIS

National Health Examination Survey
National Health Interview Survey

NNMRRA National Nutrition Monitoring and Related Research Act of 1990
PedNSS Pediatric Nutrition Surveillance System

PNSS

Pregnancy Nutrition Surveillance System

PRAMS Pregnancy Risk Assessment Monitoring System

REE
SR
USDA
WIC

Resting Energy Expenditure

Standard Reference

United States Department of Agriculture

Women, Infants, and Children Supplemental Food Program

YRBSS Youth Risk Behavior Surveillance System

REFERENCES

1.

10.

11.

12.

Clydesdale, F. Functional Foods: Opportunities and Challenges. IFT Expert Panel Report. Released
March 24, 2004. Available at: http://members.ift.org/NR/rdonlyres/20BOEBDD-93B9-4B1B-B37B-
3CF15066E439/0/FinalReport.pdf. Accessed July 12, 2005.

HHS Strategic Plan FY 2004-2009. Available at: http://aspe.hhs.gov/hhsplan/. Accessed July 21, 2006.
U.S. Department of Agriculture. Strategic Plan for FY 2002-2007. September 2002. Available at
http://www.usda.gov/ocfo/usdasp/pdf/sp2002.pdf. Accessed October 31, 2004.

The material about the NHIS is taken directly from the NHIS description on its web-site:
http://www.cdc. gov/nchs/about/major/nhis/hisdesc.htm.

Thompson, F.E., Midthune, D., Subar, A.F., McNeel, T., Berrigan, D., and Kipnis, V., Dietary intake
estimates in the National Health Interview Survey, 2000: methodology, results, and interpretation. J
Am Diet Assoc. 105, 352-363, 2005.

CDC. Behavioral Risk Factor Surveillance System. Available at: http://www.cdc.gov/brfss/index.htm.
Accessed July 10, 2005.

U.S. Department of Health and Human Services. Centers for Disease Control and Prevention. Pediatric
Nutrition Surveillance System. Available at http://www.cdc.gov/nccdphp/dnpa/pednss.htm/. Accessed
October 27, 2004.

Polhamus, B., Dalenius, K., Thompson, D., Scanlon, K., Borland, E., Smith, B., and Grummer-Strawn,
L. Pediatric Nutrition Surveillance 2002 Report. Atlanta: U.S. Department of Health and Human
Services, Centers for Disease Control and Prevention, 2004. Available at http://www.cdc.gov/nced-
php/dnpa/pdf/PedNSS_2002_Summary.pdf. Accessed October 27, 2004.

CDC. What is PNSS? Available at: http://www.cdc.gov/pednss/what_is/pnss/index.htm. Accessed
March 6, 2005.

Sherry, B., Mei, Z., Scanlon, K.S., Mokdad, A.H., and Grummer-Strawn, L.M. Trends in state-specific
prevalence of overweight and underweight in 2- through 4-year-old children from low-income families
from 1989 through 2000. Arch Pediatr Adolesc Med. 158, 1116-1124, 2004. Available at: http://
archpedi.ama-assn.org/cgi/content/full/158/12/1116. Accessed March 5, 2005.

Yip, R., Parvanta, I., Scanlon, K., Borland, E.-W., Russell, C.M., and Trowbridge, F.L. Pediatric nutrition
surveillance system — United States, 1980-1991. MMWR CDC Surveill Summ. 41, 1-24, 1992.
Grummer-Strawn, L.M. and Mei, Z. Does breastfeeding protect against pediatric overweight? Analysis
of longitudinal data from the Centers for Disease Control and Prevention Pediatric Nutrition Surveil-
lance System. Pediatrics. 113, e81-e86, 2004.

Williams, L.M., Morrow, B., Lansky, A., Beck, L.F., Barfield, W., Helms, K., Lipscomb, L., and
Whitehead, N. CDC. Surveillance for selected maternal behaviors and experiences before, during,
and after pregnancy. Pregnancy Risk Assessment Monitoring System (PRAMS), 2000. MMWR Sur-
veill Summ. 52(11), 1-14, 2003.



Food and Nutrition Surveys for Monitoring the Public’s Health 117

14.

15.

16.
17.
18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Phares, T.M., Morrow, B., Lansky, A., Barfield, W.D., Prince, C.B., Marchi, K.S., Braveman, P.A.,
Williams, L.M., and Kinniburgh, B. Surveillance for disparities in maternal health-related behaviors
— selected states, Pregnancy Risk Assessment Monitoring System (PRAMS), 2000-2001. MMWR
Surveill Summ. 53(4), 1-13, 2004.

Dwyer, J., Picciano, M.F., Raiten, D.J., and Members of the Steering Committee. Food and dietary
supplement databases for What We Eat in America-NHANES. J Nutr. 133, 624S-634S, 2003.
Bliss, R.M. Researchers produce innovation in dietary recall. Agric Res. 52(6), 10-12, 2004.
Moshfegh, A.J. Researchers produce innovation in dietary recall. Agric Res. 10-12, June, 2004.
Putnam, J. Major Trends in U.S. Food Supply, 1909-1999. Food Rev. 23, 8—15, 2000. Available at:
http://www.ers.usda.gov/publications/foodreview/jan2000/frjan2000.pdf. Accessed July 12, 2005.
Atwater, W.O. and Woods, C.D. The Chemical Composition of American Food Materials. U.S.
Department of Agriculture. Office of Experiment Station. Bulletin No. 28. 1896. Available at
http://www.nal.usda.gov/fnic/foodcomp/Data/Classics/es028.pdf. Accessed October 30, 2004.

U.S. Department of Agriculture, Agricultural Research Service. 2004. USDA National Nutrient Data-
base for Standard Reference, Release 17. Nutrient Data Laboratory HomePage, http://www.nal.
usda.gov/fnic/foodcomp. Accessed October 20, 2004.

Dwyer, J., Picciano, M.F,, Raiten, D.J., and Members of the Steering Committee. Food and dietary
supplement databases for What We Eat in America-NHANES. J Nutr. 133, 624S-634S, 2003.
Cook, A.J. and Friday, J.E. Pyramid Servings Database for USDA Survey Food Codes Version 2.0.
Beltsville, MD: USDA, ARS, Community Nutrition Research Group, 2002. Available at: http://www.
ba.ars.usda.gov/cnrg/services/deload.html#Pyramid. Accessed May 20, 2005.

Cleveland, L.E., Cook, A.J., Wilson, J.W., Friday, J.E., Ho, J.W., and Chahil, P.S., Pyramid Servings
Data: Results from USDA’s 1994 Continuing Survey of Food Intakes by Individuals. ARS Food
Surveys Research Group. March 10, 1997. Available (under “Releases”): http://www.barc.
usda.gov/bhnrc/ foodsurvey/pdf/Pynet_94.pdf. Accessed July 13, 2005.

Cook, A.J. and Friday, J.E. Pyramid Servings Intakes in the United States 1999-2002, 1 Day. [Online].
Beltsville, MD: USDA, Agricultural Research Service, Community Nutrition Research Group, CNRG,
Table Set 3.0, 2004. Available at: http://www.ba.ars.usda.gov/cnrg/services/ts_3-0.pdf. Accessed July
13, 2005.

Harris, E., Nowverl, A. Community Nutrition Mapping Project (CNMAP). On Line ARS Community
Nutrition Research Group web site, January 2002. Available at: www.ars.usda.gov/research/publica-
tions/ publications.htm?seq_no_115=193062, Accessed August 25, 2006.

Center for Urban and Rural Research, Alabama A&M University; Alabama Cooperative Extension
System. Food and Nutrition Indicators: County Profiles of Madison County, Alabama and Jackson
County, Alabama. September 2002. Available at: http://www.ba.ars.usda.gov/cnrg/services/alab-
mcounty. pdf. Accessed May 19, 2005.

Moshfegh, A.J. The national nutrition monitoring and related research program: progress and activities.
J Nutr. 124(9 Suppl.), 18435-1845S, 1994.

7 U.S.C. §5302 (National Nutrition Monitoring and Related Research Act, definitions).
Kuczmarski, M.F. and Kuczmarski, R.J. Nutrition monitoring in the United States. In Shils, M.E.,
Shike, M., Ross, A.C., Caballero, B., and Cousins, R.J., Eds. Modern Nutrition in Health and Disease,
10th ed. Philadelphia, PA: Lippincott Williams and Wilkins, 2006, chap. 106.

Dwyer, J., Ellwood, K., Moshfegh, A.J., and Johnson, C.L. Integration of the continuing survey of
food intakes by individuals and the national health and nutrition examination survey. J Am Diet Assoc.
101, 1142-1143, 2001.






6 Prevalence of Diet-Related
Chronic Diseases: Disparities
and Programs to Reduce Them

Injustice anywhere is a threat to justice everywhere.

Martin Luther King, Jr. (1929-1968)

Type 2 diabetes, end-stage renal disease, heart disease and stroke, cancer, and fetal alcohol syndrome
(FAS) comprise the constellation of diet-related chronic conditions that affect racial and ethnic
minority populations to a greater extent than the general population. As indicated in Box 6.1, all
of these diseases are more prevalent in African Americans than in whites. In addition, FAS and
type-2 diabetes are particularly prevalent among Native Americans, while the death rate from
stomach cancer is substantially higher among Asians and Pacific Islanders, including Native Hawai-
ians, than among other populations. This chapter focuses on cardiovascular disease, diabetes, and
cancer. We examine public health initiatives taken to reduce the burden of these diet-related chronic
conditions, especially for health disparity populations (see Box 6.2).

6.1 THE LEADING DIET-RELATED CHRONIC DISEASES

The profile of diseases contributing most heavily to illness, disability, and death among Americans
changed dramatically during the last century. Today, chronic diseases — such as cardiovascular
disease (CVD) (primarily heart disease and stroke), cancer, and diabetes — are among the most
prevalent, costly, and preventable of all health problems. Long-term illness and disability from
these diseases result in extended pain and suffering and decreased quality of life for millions of
Americans. The following sections look more closely at each of these conditions.

6.1.1 Dier AND CHRONIC DISEASE PREVENTION

Collectively, CVD, cancer, and diabetes account for two thirds of all deaths in the U.S. and about $700
billion in direct and indirect costs each year. The common causes of these chronic illnesses — physical
inactivity, poor diet, and obesity — are not unique to any one of these conditions but are shared by each
of them. These shared risk factors provide opportunities for prevention. Focusing attention on a limited
number of risk factors and screening tests holds the potential to achieve greater progress in health
promotion and disease prevention. Simplified, easily understood recommendations designed to reduce
individual risk for CVD, cancer, and diabetes could become a unifying force for action and advocacy
for communities and organizations as well as for individuals, their families, and clinicians.'

6.1.1.1 General Prevention Guidelines

In 2004 the American Cancer Society (ACS), the American Diabetes Association (ADA), and the
American Heart Association (AHA) reviewed strategies for the prevention and early detection of
cancer, CVD, and diabetes. The organizations launched a collaborative initiative to: (1) create
national commitment to prevention and to improvement in primary prevention and early detection,
(2) promote greater public awareness about healthy lifestyles, (3) support and initiate legislative
action that results in more funding for and access to primary prevention programs and research,

119
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Box 6.1 Health Disparities in Diet-Related Diseases

Fetal Alcohol Syndrome (FAS). FAS is a preventable condition that is six times more
prevalent among African Americans than whites. Some Native American tribes have 33
times the incidence of FAS found in whites.

Heart Disease. There exists a disproportionate burden of death and disability from cardio-
vascular disease in minority and low income populations. The prevalence of coronary heart
disease in African Americans has increased steadily since the early 1970s, with mortality
40% higher for African Americans than whites.

Stroke. Stroke is the third leading cause of death in the U.S., killing approximately 150,000
Americans every year. The incidence of stroke is disproportionately high in African
Americans, where the mortality rate is nearly 80% higher than in whites.

Cancer. Cancer is the second most common cause of mortality in the U.S. Many minority
groups suffer disproportionately from cancer, and disparities exist in both mortality and
incidence rates. The death rate from stomach cancer is substantially higher among Asian
and Pacific Islanders, including Native Hawaiians, than among other populations.

Type 2 Diabetes. Diabetes affects nearly 16 million Americans and leads to more than
300,000 deaths annually. It is also the leading cause of end stage renal disease (ESRD),
peripheral neuropathy, adult blindness, and amputation. The prevalence of diabetes in
African Americans is nearly 70% higher than in whites. Native Americans, Hispanics,
African Americans, and some Asian Americans and Pacific Islanders, including Japanese
Americans, Samoans, and Native Hawaiians, are at particularly high risk for development
of type 2 diabetes. Prevalence rates among American Indians are two to five times those
of whites, with the Pima tribe of Arizona experiencing one of the highest rates in the world.

End Stage Renal Disease: In 1997, the incidence rates of ESRD were 218 per million
population in whites, as compared to 873 in African Americans, and 586 in Native
Americans and Alaska Natives.

Source: U.S. Department of Health and Human Services. NIH Strategic Research Plan to Reduce and Ultimately
Eliminate Health Disparities, Fiscal Years 2002-2006. 2000. Available at: http://www.nih.gov/about/hd/strategicplan.pdf.
Accessed August 5, 2006.

Box 6.2 Health Disparities Definitions

The term health disparities refers to differences in the incidence, prevalence, morbidity,
mortality, and burden of diseases and other adverse health conditions that exist among specific
population groups, usually racial and ethnic minority groups.

Racial and ethnic minority group means American Indians (including Alaska Natives, Eskimos,
and Aleuts); Asian Americans; Native Hawaiians and other Pacific Islanders; blacks; or Hispanics.
The term “Hispanic” refers to individuals whose origin is Mexican, Puerto Rican, Cuban, Central
or South American, or any other Spanish-speaking country (see also Section 3.3.4.1 and Box 3.5).

A population is a health disparity population if there is a significant disparity in the overall
rate of disease incidence, prevalence, morbidity, mortality, or survival rates in the population
as compared to the health status of the general population. Nationally, health disparity popu-
lation groups include but are not limited to African Americans, Hispanic Americans, American
Indians/Alaska Natives, Native Hawaiians, and Pacific Islanders; medically underserved, low
socioeconomic populations; and rural populations.
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Box 6.3 Prevention

Prevention: Interventions at the individual, group, or community level to provide targeted
audiences with the knowledge and skills to avert or minimize health risks.

Source: Abeles, R.P., and Heurtin-Roberts, S. Foreword. NIH Conference on Understanding and Reducing Health
Disparities: Contributions form the Social Sciences. October 23-24, 2006. Abstract Book. Available at:
http://obssr.od.nih.gov/HealthDisparities/images/Health%20Disparities%20Final.pdf. Accessed January 11, 2007.

and (4) reconsider the concept of the periodic medical checkup as an effective platform for pre-
vention, early detection, and treatment.?

As a component of these efforts, the three organizations developed general prevention guidelines
for all average-risk adults that focus on primary prevention through diet and exercise, monitoring
body mass index (BMI) and blood pressure, and screening for diabetes and CVD by periodically
checking plasma glucose and serum lipid levels.

They provided a schedule of these screening tests, which should be performed on individuals
beginning at age 20 (see Table 6.1). At each regular healthcare visit, BMI should be calculated and
blood pressure measured (unless blood pressure is < 120/80mm Hg, in which case it only needs
to be measured once every 2 years). A test for blood glucose should be performed every 3 years
starting at age 40, and a lipid profile is recommended every 5 years. The statement also contains
recommendations for colorectal screening and prostate specific antigen testing and digital rectal
exams for men over 50 years of age.

TABLE 6.1
Schedule of Screening Tests Recommended by the ACS, ADA, and AHA
Screening Test Frequency

BMI Each regular healthcare visit

Blood pressure Each regular healthcare visit. Reduce to at least once every
2 years if BP is < 120/80 mm Hg

Lipid profile Every 5 years

Blood glucose test Every 3 years after age 40

Clinical breast exam (CBE) and mammography CBE every 3 years until age 40; annually thereafter.
Mammography annually starting at age 40

Pap test Annually until age 30; every 1-3 years thereafter, depending
on type of test and past results

Colorectal screening Screening frequency depends on test preferred, starting at
age 50

Prostate specific antigen test and digital rectal exam  Offer test and exam yearly, and assist informed decisions
starting at age 50

Source: Eyre, H., Kahn, E.H., Robertson, R.M., et al. ACS/ADA/AHA Collaborative Writing Committee. Preventing
cancer, cardiovascular disease, and diabetes: a common agenda for the American Cancer Society, the American
Diabetes Association, and the American Heart Association. This article was published jointly in 2004 in CA: A
Cancer Journal for Clinicians (online: July 13, 2004; print: July/August: July 14, 2004); Diabetes Care (online: June
25, 2004; print: June 25, 2004); Circulation (online: June 15, 2004; print: June 29, 2004); and Stroke (online: June
24,2004; print: June 24,2004) by the American Cancer Society, the American Diabetes Association, and the American
Heart Association. Available at: http:/CAonline. AmCancerSoc.org. Accessed July 2, 2006.
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ACS, ADA, and AHA also encourage primary care practitioners to review these general
preventive guidelines with all average-risk adults:

* Achieve and maintain a healthy weight

* Exercise for at least 30 min on 5 or more days a week
» Eat at least five servings of vegetables and fruits daily
* Encourage tobacco cessation

Basically, these are the recommendations in the 2000 edition of the Dietary Guidelines for
Americans (see Table 11.9).

6.2 DEPARTMENT OF HEALTH AND HUMAN SERVICES (HHS)

Racial and ethnic minority groups will comprise an increasingly larger portion of the U.S.
population in coming years. While continuing the progress achieved in improving the overall
health of the American people, the federal government supports programs and projects specifically
aimed at reducing health disparities. Responsibility for these functions rests within several
branches of the Department of Health and Human Services (HHS) — the Office of the Secretary,
the National Institutes of Health (NIH), and the Centers for Disease Control and Prevention
(CDC) (see Figure 6.1).

According to the General Accounting Office (GAO) (see Box 6.4), HHS is the primary federal
entity involved in projects and research aimed at understanding and addressing disparities in
healthcare, including the areas of diabetes, heart disease, and cancer. HHS also plays a major role

HHS
Office of the
- : - - Coordinating Center
Office of Public ||Immediate Office of | |Office of Disease for Health
Health & Science the Director Prevention Promotion

Office of Disease|
Prevention &
Health Promotion|

Office of Minority
Health

FIGURE 6.1 Agencies within HHS working to reduce health disparities. (From Maggie Meehan, M.A., R.D.,

M.P.H. Personal communication, 2006.)
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Box 6.4 The General Accounting Office

The GAO is the audit, evaluation, and investigative arm of Congress. It exists to support
Congress in meeting its constitutional responsibilities, and to help improve the federal gov-
ernment’s performance and accountability. GAO examines the use of public funds, evaluates
federal programs and policies, and provides analyses, recommendations, and other assistance

to help Congress make informed oversight, policy, and funding decisions.

GAO documents are available through the GAO’s Web site (www.gao.gov), which contains
abstracts and full-text files of current reports and testimony, and an archive of older products.
Each day a list of newly released GAO materials is posted under “Today’s Reports,” which
contains links to the full-text document files. To be placed on the GAO e-mail list, go to
www.gao.gov and select “Subscribe to e-mail alerts” under the “Order GAO Products” heading.

The first copy of each printed report is free (but there is a charge for additional copies).

in financing healthcare for minority groups.’ Also within HHS are located the Office of Minority
Health (OMH) and the National Center on Minority Health and Health Disparities (NCMHD).

6.2.1 OFFICE OF THE SECRETARY

Two agencies under the direct purview of the Secretary are the Office of Disease Prevention and

Health Promotion (ODPHP) and OMH.

6.2.1.1 Office of Disease Prevention and Health Promotion (ODPHP)

The mission of ODPHP is to work to strengthen the disease prevention and health promotion
priorities of HHS within the collaborative framework of the HHS agencies. Health promotion

programs under the aegis of the ODPHP include:

e Steps to a HealthierUS (Steps)* — Steps is the HHS’s initiative to advance the
HealthierUS goal of helping Americans live longer, better, and healthier lives. It will
identify and promote programs that foster healthy behaviors and prevention. Priority
areas for the Steps initiative are diabetes, obesity, asthma, heart disease, stroke, and
cancer; also included are poor nutrition, physical inactivity, tobacco use, and youth

risk taking (see Section 10.2.3.1).

e Dietary Guidelines for Americans 2005° — Published jointly with the USDA every 5
years since 1980, this publication is the statutorily mandated basis for many federal food

assistance programs and for nutrition education activities (see Section 11.2.1).

*  Healthy People 2010° — Released in 2001, Healthy People 2010 presents a comprehensive
set of disease prevention and health promotion objectives developed to improve the health
of all people in the U.S. during the first decade of the 21st century (see Section 10.2.2.3).

e VERB™ [t’s What You Do’ — A national, multicultural, social marketing campaign that
encourages young people ages 9 to 13 years (“tweens”) to be physically active every
day. The Youth Media Campaign focuses on motivating youth to increase physical activity
in their lives, while helping parents, educators, and youth leaders appreciate the impor-

tance of physical activity to overall health (see Section 14.1.5.1.1).

6.2.2 OFfrice oF MINORITY HEALTH (OMH)

The OMH was established by HHS in 1986 to improve and protect the health of racial and ethnic
minority populations through the development of health policies and programs that will eliminate
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health disparities. The Office advises the secretary of HHS and the Office of Public Health and
Science (OPHS) on public health program activities affecting the racial and ethnic minority groups
identified by the federal government.

6.2.3 NATIONAL INsTITUTES OF HEAaLTH (NIH)

The NIH is the primary federal agency for conducting and supporting medical research. NIH
provides leadership and direction to programs designed to improve the health of the nation by
conducting and supporting research in the causes, diagnosis, prevention, and cure of human diseases.
Composed of 27 institutes and centers (see Figure 6.2), NIH provides leadership and financial
support to researchers nationally and internationally. NIH’s mission is to extend healthy life and
reduce the burdens of illness and disability. Among its myriad goals, are protecting and improving
health, and preventing disease. Of particular importance to nutrition in public health is the NIH
Office of Disease Prevention (ODP), as well as the institutes listed in Table 6.2.

6.2.3.1 The National Center on Minority Health and Health
Disparities (NCMHD)

The NCMHD was established by the passage of the Minority Health and Health Disparities Research
and Education Act of 2000, P.L. 106-525. Its name makes its mission clear. The general purpose
of the center is to conduct and support minority health disparities research, training, dissemination
of information, and other programs with respect to minority health conditions and to other popu-
lations with health disparities.

6.2.3.2 Office of Disease Prevention (ODP)

The ODP is located within the office of the director of NIH. Its function is to coordinate research
on disease prevention and health promotion across the 25 institutes and centers that comprise NIH.
In particular, the ODP fosters, coordinates, and assesses research in prevention by collaborating
with other federal agencies, academic institutions, the private sector, nongovernmental organizations
and international organizations in the formulation of research initiatives and policies that promote
public health.

The ODP advises the NIH on research related to disease prevention and health promotion and
works with the NIH research institutes to initiate and develop requests for proposals (RFPs), requests
for applications (RFAs), and program announcements (PAs) (see Section 16.2.1) to enhance program
development.

6.2.4 CDC anp REACH

Racial and Ethnic Approaches to Community Health (REACH) is a cornerstone of the CDC’s
initiative to eliminate the disparities in health status experienced by ethnic minority populations
(see also Section 7.2.3). It is designed to eliminate disparities in six priority areas, including
cardiovascular disease and diabetes. In fiscal year 2005, Congress allocated $34.5 million for the
REACH 2010 program, and $34.3 million in FY 2006. The program supports community coalitions
in designing, implementing, and evaluating community-driven strategies to eliminate health dis-
parities. Each coalition must include a community-based organization and three other organizations,
at least one of which is either a local or state health department or a university or research
organization. REACH 2010 grantees use local data to implement interventions that address one or
more of the six priority areas and target one or more racial and ethnic groups. Sample community
coalition activities include (1) continuing education on disease prevention for healthcare providers
that emphasizes racial and ethnic differences among patients and 2) health education and health
promotion programs that use lay health workers to reach community members.
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TABLE 6.2
Units of the National Institutes of Health with Nutrition

National Cancer Institute

National Heart, Lung, and Blood Institute

National Human Genome Research Institute

National Institute on Aging

National Institute on Alcohol Abuse and Alcoholism

National Institute of Allergy and Infectious Diseases

National Institute of Child Health and Human Development
National Institute of Dental and Craniofacial Research
National Institute of Diabetes and Digestive and Kidney Diseases
National Institute on Drug Abuse

National Institute of Environmental Health Sciences

National Institute of General Medical Sciences

National Institute of Mental Health

National Institute of Neurological Disorders and Stroke
National Library of Medicine

National Center for Complementary and Alternative Medicine
National Center on Minority Health and Health Disparities

Program priorities include expanding policy initiatives for environmental change, documenting the
impact of cultural competency in coalitions, advancing the merits of community-based participatory
research, and building program capacity to include research on social determinants of health. REACH
2010 will also help the CDC’s Division of Adult and Community Health identify and disseminate
effective community-based strategies to mobilize communities to improve the health of their residents
and to reduce and eliminate seemingly intractable health disparities. The CDC will continue to expand
this program by cultivating partnerships with national groups that can help support its mission.

Within the CDC are units that focus exclusively on (1) diabetes translation, (2) heart disease
and stroke, (3) cancer prevention and control, and (4) nutrition and physical activity. These programs
are described in the following sections.

6.2.4.1 Division of Diabetes Translation (DDT)

The CDC has had a diabetes division since 1977. In 1989, the name of the division was changed
to the Division of Diabetes Translation (DDT), reflecting the division’s mission to translate science
into daily practice. The DDT is active in strengthening the public health surveillance systems for
diabetes by working with those states using the diabetes-specific modules of the Behavioral Risk
Factor Surveillance System (BRFSS) (see Section 5.1.3) to develop a nationwide, state-based
surveillance system. It also conducts applied research that focuses on translating research findings
into clinical and public health practice, such as the effectiveness of health practices to address risk
factors for diabetes and demonstration of primary prevention of type 2 diabetes. The division
provides funding for state-based Diabetes Prevention and Control Programs (DPCPs) throughout
the U.S. Implementation of the National Diabetes Education Program (NDEP) is a joint initiative
sponsored by the CDC and NIH, and provides public information about diabetes through various
media strategies (see Section 6.4.6.1 and Section 11.3.2.2.1).

In 2004, CDC published Diabetes: A National Plan for Action.® Box 6.5 summarizes the plan’s
strategies for preventing diabetes as well as obesity and heart disease. Separate strategies are
proposed for school personnel, healthcare providers, employers, community leaders, media spokes-
people, researchers and professional educators, and government officials.
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Box 6.5 Diabetes Prevention Strategies for School Personnel, HealthCare Providers,
Employers, Community Leaders, Media Spokespeople, Researchers and Professional

Educators, and Government Officials

Schools

The increase in type 2 diabetes among children makes schools essential partners in preventing

the disease.

Educate and share health promotion messages about sound nutrition and regular physical
activity with teachers, school nurses, students, and parents.

Educate children about the importance of balanced nutrition and regular exercise in
preventing diabetes.

Encourage children to develop plans for better nutrition and exercise and ways to measure
their progress.

Engage parents to increase their understanding of the importance of healthier diets and
the benefits of exercise.

Offer regular physical education/gym classes.

Provide opportunities for unstructured activities for all ages at lunch and during
breaks. For elementary school children, this might include actively participating in
physical activities on the playground. For older students, sports equipment can be
provided (e.g., basketballs, tennis rackets, etc.), with coaches encouraging participa-
tion in activities.

Provide opportunities for nontraditional sports and alternatives to team sports for students
who may not have the same physical talents as their peers.

Provide after-school activities through the school or in partnership with other organiza-
tions, such as city parks and recreation leagues, religious organizations, community
YMCAs, or boys and girls clubs.

Provide tasty food options that are low in saturated fats and include fruits, vegetables,
nuts, and whole grains for cafeteria and food cart choices.

Provide healthy alternatives, such as milk, low-calorie beverages, or water in vending
machines and in the cafeteria.

Solicit help from school staff in setting examples for healthier eating and increased exercise.
Foster the benefits of exercise through fun competitions and activities. For example, sponsor
contests among teacher and student groups to register the most steps on their pedometers.
Encourage all students to participate in exercise and support each other regardless of
different abilities.

Partner with State Diabetes Prevention and Control Programs run by the State Health
Department.

Healthcare Providers

Healthcare providers play a key role in the prevention of type 2 diabetes. Medical providers
are among the most important health messengers; patients are more likely to adopt new

behaviors when instructed to do so by their health practitioners.

Counsel patients with prediabetes about their risk of developing diabetes and develop a
concrete plan for patients to help them decrease the likelihood of developing the disease.
Refer high-risk individuals to appropriate resources for nutrition counseling and pre-
diabetes education.

Screen for overweight and obesity. Counsel patients who are overweight to lose weight.
Set reasonable weight loss goals to avoid failure and frustration. Refer patients to local
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resources or services that offer weight loss and physical activity programs and/or provide
tools to help patients make lifestyle changes, activity logs, or meal plan guides.

e Provide information (e.g., handouts) on safe approaches to weight loss. Ready-to-use
materials are available free of charge for providers through resources such as “Your
Game Plan for Preventing Type 2 Diabetes: HealthCare Provider’s Toolkit”
(http://www.ndep.nih.gov/diabetes/pubs/GP_Toolkit.pdf).

* Encourage patients whose health permits to begin an exercise plan. Emphasize that even
small steps can produce big rewards.

* Help patients set reasonable and realistic long-term and short-term exercise goals that
can be measured over time so that they can see their successes.

e Build in accountability for patients. For example, after delivering the initial prevention
messages and working with patients to set realistic goals, set up a reminder or follow-
up system with patients who have been counseled to lose weight to assess progress and
offer motivational messages.

* Acknowledge patients’ efforts to adopt healthier behaviors, even if the initial changes
reflect only part of the change needed.

* Encourage lifestyle changes for youth and counsel their parents on the importance of
exercise and healthy eating to help prevent type 2 diabetes.

e Work with diabetes prevention and control programs run by the state health department.

Employers

Healthy employees are more productive and can be cost beneficial to companies. For example,
a research study conducted on the return on investment (ROI) for worksite health promotion
and disease prevention programs in nine companies, found significant ROI with the benefit to
cost ratio ranging from $1.49 to $4.91 in benefits per dollar spent on the program.

* Be creative about developing exercise options. For example, think outside the “conference
room box” by encouraging employees to hold discussions while walking with their
colleagues rather than sitting in a conference room. The National Diabetes Education
Program has developed tools to support providers in their efforts to encourage healthier
lifestyle choices among their patients. These tools are available at http://www.ndep.
nih.gov/resources/health.htm.

* Provide exercise space. For example, a conference room with a VCR player, a couple
of low-impact aerobics tapes, and some low-cost mats made available at lunch time can
serve as an exercise space for employees as well as a valuable networking activity that
can improve morale and productivity.

* Provide healthy food options in cafeterias and vending machines.

* Encourage employees to adopt healthy behaviors. For example, offer contests with prizes
to encourage exercise for employees.

e Consider providing health promotion or wellness programs and disease management
programs for employees as part of their health benefits.

* Provide on-site education about diabetes prevention to employees.

o Utilize resources that are readily available at no cost to employers, such as Diabetes at
Work (http://www.diabetesatwork.org/).

* Consider partnering with the local YMCA or community health club to offer discounted
memberships to employees and their families.

e Partner with community organizations to develop and implement community health
promotion and disease prevention initiatives.

* Request health insurers to provide appropriate information for employees to educate
them on their health and diabetes prevention.

* Provide employees information about local parks and walking trails.
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Local communities also play an important role in preventing or delaying type 2 diabetes by
providing environments that promote healthier lifestyles through improved nutrition and
increased physical activity. Civic and community organizations can partner with business
groups, government agencies, and others to encourage healthier eating and increased physical
activity for the community. Some actions communities can take to help prevent type 2 diabetes

for their citizens.

Promote environments that foster fitness, such as walking trails. Marking sidewalks with
distance markers and messages can help encourage exercise.

Encourage a community culture that promotes healthier eating habits. For example, commu-
nity groups can sponsor “cook-offs” to create healthy culinary options among local chefs.
Create community vegetable gardens.

Organize community activities, such as community block parties with dancing and
healthy food choices.

Media
The media serve as important partners in promoting diabetes prevention messages.

Promote public awareness about the importance of diabetes prevention and the benefits
of maintaining a healthy weight with regular physical activity and a healthy diet.
Disseminate credible and accurate messages that encourage healthy habits and discourage
risky behaviors. Media staff can help tailor messages to target specific audiences.
Partner with medical professionals, federal, state, and local governments, and private
sector community entities to help the public understand the importance of preventing
diabetes. Publicize providers who are doing a particularly good job in facilitating behavior
change or a hospital that has opened its doors to run a no-cost exercise program in a
low-income area.

Conduct or participate in research to study the effectiveness of media messages promoting
healthy lifestyles.

Use public access networks to broadcast local conferences or training videos on diabetes
prevention.

Researchers and Professional Educators
Researchers and professional educators also play important roles in diabetes prevention.

Continue research into the causes of type 1 and type 2 diabetes.

Continue applied research into the prevention of diabetes and other relevant issues such as
cost benefit analysis and evidence-based prevention strategies for combating the disease.
Continue to conduct clinical trials like the DPP to prevent the onset of type 2 diabetes
in individuals at high risk for developing the disease, such as minority populations.
Continue to develop effective methods to translate research findings into clinical practice
to prevent diabetes.

Develop useful outcome measures for health promotion and diabetes prevention activities,
services, and practices to assess progress in these areas, and provide information to
inform program improvement.

Develop and evaluate innovative methods to inform people about the importance of
diabetes prevention and the link between the risk for diabetes and personal behaviors
and choices, such as physical activity and dietary choices.

Develop partnerships with community organizations to promote research and educational
initiatives regarding diabetes prevention.
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State and Local, Federal, and Tribal Governments

By taking action steps, the public sector plays an important role in (1) supporting healthy
lifestyles among Americans that may prevent type-2 diabetes, (2) advancing research on how
to prevent diabetes, and (3) supporting efforts to translate research into practice.

* Review and design policies that optimize strategies to address diabetes at all stages.

* Partner with communities and other entities to create environments that encourage healthy
lifestyles and habits (for example, collaborate with communities to develop walking trails
and parks where people can exercise safely) and implement initiatives.

* Disseminate information about the importance of healthy lifestyles to prevent diabetes.
Tailor these messages to be meaningful to people of all ages, and cultural, socioeconomic,
ethnic, and racial backgrounds.

* Support research on the effectiveness of different interventions to prevent diabetes.

¢ Conduct surveillance activities to measure progress toward achieving public health goals.

* Create an evidence base of effective strategies for preventing diabetes.

* Intensify prevention efforts among blacks, Hispanics, American Indians, and Alaska
Natives, and other population groups who disproportionately suffer diabetes and its
complications.

* Motivate government employees to adopt healthy lifestyles, thereby serving as a model
to other employers.

» Foster interagency collaboration at federal, state, and tribal levels to promote healthy
lifestyles in order to reduce the risks for diabetes.

Source: Adapted from U.S. Department of Health and Human Services. Diabetes: A National Plan for Action. Steps
to a HealthierUS, 2004. Available at: http://aspe.hhs.gov/health/ NDAP/NDAPO4.pdf. Accessed August 5, 2006.

6.2.4.2 Division of Heart Disease and Stroke Prevention (DHDSP)

In 2006 the CDC formed the DHDSP,” whose mission is to provide public health leadership to
improve cardiovascular health for all, reduce the burden of heart disease and stroke, and eliminate
disparities associated with heart disease and stroke. The CDC released a public health action plan
to prevent heart disease and stroke in 2003.1°

6.2.4.3 Division of Cancer Prevention and Control (DCPC)

Through the DCPC, the CDC works with national cancer organizations, state health agencies, and other
key groups to develop, implement, and promote effective strategies for preventing and controlling cancer.

6.2.4.4 Division of Nutrition and Physical Activity (DNPA)

The CDC’s DNPA takes a public health approach to addressing the role of nutrition and physical
activity in improving the public’s health and preventing and controlling chronic diseases. The scope
of the DNPA activities includes epidemiological and behavioral research, surveillance, training and
education, intervention development, health promotion and leadership, policy and environmental
change, communication and social marketing, and partnership development.!!

The division maintains online interactive searchable databases. The Legislative Database
makes available online (http://apps.nccd.cdc.gov/DNPALeg/) searches for state-level bills related
to nutrition and physical activity topics. The DNPA state-based Physical Activity Program
Directory site provides information about physical activity programs involving state departments
of health.
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6.3 OVERWEIGHT AND OBESITY

Estimates from the NHANES indicate that in 2003-2004, 17.1% of children and adolescents 2 to
19 years of age were overweight while 32.2% of adults were obese.'? Although overweight and
obesity occur in all population groups, prevalence varies by age, gender, race, ethnicity, and
socioeconomic status (SES).

6.3.1 Acrk

The prevalence of overweight and obesity increases with advancing age in both men and women,
but starts to decline after the sixth decade of life. Analysis of data from the Behavioral Risk Factor
Surveillance System (BRFSS) for 1994-1997 and from the National Health Interview Survey
(NHIS) for 1993-1995 indicates that for the 50 states and District of Columbia, the prevalence of
overweight decreases with increasing age among persons aged at least 55 years of age.!?

6.3.2 GENDER, RACE, AND ETHNICITY

The prevalence of obesity varies by gender, race, and ethnicity. In 2003-2004, approximately one
third of U.S. adults 20 years of age or older were overweight (BMI of 25 to 29.9), and another
third were obese (BMI greater than or equal to 30). Overweight and obesity were more prevalent
among minority women than among non-Hispanic white women. Non-Hispanic black women
had the highest prevalence of obesity (53.9%), followed by Mexican American women (42.3%)
and non-Hispanic whites (30.2%). Black men were more likely to be obese than their non-
Hispanic white and Hispanic counterparts, although the prevalence of obesity among men differed
little by race and ethnicity (31.1 to 34%).!4

As indicated in Table 6.3, boys 2 to 19 years of age were more likely to be at risk of overweight
or overweight than same-age girls. Considering the major racial and ethnic groups separately,
overweight was estimated at 17.8% for non-Hispanic white boys and 14.8% of non-Hispanic white
girls; 16.4 and 23.8% for non-Hispanic black boys and girls, respectively; and 22.0 and 16.2% for
Mexican-origin boys and girls, respectively.

6.3.3 SOCIOECONOMIC STATUS

SES affects the prevalence of overweight and obesity in the population as a whole. Table 6.4 demon-
strates an overall inverse relationship between poverty and obesity in adults (BMI greater than or equal
to = 30) and children (BMI > 95th percentile on the sex- and age-specific 2000 CDC growth charts).

Women of lower SES are more likely to be obese than women with higher incomes. However,
the likelihood that men will be overweight or obese is approximately equal regardless of SES group.
Family income is not reliably associated with overweight prevalence among Mexican American
and non-Hispanic black children and adolescents, although low-income non-Hispanic white ado-
lescents are more likely to be overweight than those from higher-income families.

6.4 DIABETES

Diabetes is the fifth leading cause of death by disease in the U.S. Diabetes also contributes to higher
rates of morbidity — people with diabetes are at higher risk for heart disease, blindness, kidney failure,
extremity amputations, pregnancy complications, and deaths related to influenza and pneumonia.

6.4.1 EpPIDEMIOLOGY

The prevalence of diabetes increases with age and is higher among certain racial and ethnic minority
populations. The growth, aging, and increasing racial and ethnic diversity of the U.S. population
portends a substantial increase in the segment of the population with diabetes.
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TABLE 6.3
Prevalence of At-Risk of Overweight and Overweight in Children and Adolescents by Sex,
Age, and Racial/Ethnic Groups for 2003-2004

Male Female

All 2-5 6-11  12-19 All 2-5 6-11  12-19
(2-19 years) years years years (2-19 years) years years  years

All (includes racial/ethnic
groups not shown

separately)

At risk of overweight 34.8 27.3 36.5 36.8 324 25.2 38.0 31.7
or overweight

Overweight 18.2 15.1 19.2 18.3 16.0 12.6 17.6 16.4

Non-Hispanic White

At risk of overweight or 354 26.6 35.6 38.7 315 235 38.2 304
overweight

Overweight 17.8 13.0 18.5 19.1 14.8 10.0 16.9 15.4

Non-Hispanic Black

At risk of overweight or 30.4 21.0 345 314 40.0 27.0 45.6 42.1
overweight

Overweight 16.4 9.7 17.5 18.5 23.8 16.3 26.5 254

Mexican American

At risk of overweight or 41.4 38.3 479 37.3 322 26.7 37.4 31.1
overweight

Overweight 22.0 23.2 25.3 18.3 16.2 15.1 19.4 14.1

Note: At risk of overweight: BMI for age at 85th percentile or higher. Overweight: BMI for age at 95th percentile of
higher. Excludes pregnant females.

Source: Abstracted from Ogden, C.L., Carroll, M.D., Curtin, L.R., McDowell, M.A., Tabak, C.J., and Flegal, K.M.
Prevalence of overweight and obesity in the United States, 1999-2004. JAMA. 295, 1549-1555, 2006. Available at:
http://jama.ama-assn.org/cgi/content/full/295/13/1549. Accessed August 12, 2006.

Diabetes data are based on prevalence rates derived from the combined 1998, 1999, and 2000
files of the National Health Interview Survey (NHIS) (see Section 5.1.2). Combining 3 years’ worth
of the NHIS files created larger samples with which to estimate separate prevalence rates for each
of 12 age groups by sex and by four race/ethnicity designations (see Box 6.6). The NHIS collects
data on about 43,000 households of more than 106,000 people annually. Thus, the combined files
for 1998-2000 created a sample of more than 320,000 individuals.

People with diabetes were identified using the survey question that asks whether the participant
has been told by a doctor that he or she has diabetes (other than gestational diabetes). Responses
to the question are coded as “yes,” “no,” “borderline,” and “no response.” People responding “yes”
are coded as having diabetes. People responding “borderline” are not counted as having diabetes
in this analysis.

Diabetes is becoming more and more common in the U.S. From 1980 through 2002, the number
of Americans with diabetes more than doubled (from 5.8 million to 13.3 million);' it contributes
to over 200,000 deaths a year. Type 2 diabetes affects 90%—95% of people with diabetes and is
linked to obesity and physical inactivity. In fact, the increased prevalence of type 2 diabetes parallels
the increased prevalence of obesity. More than 18% of adults older than age 65 have diabetes.
Diabetes affects more women than men; its prevalence is 70% higher among African Americans
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TABLE 6.4
Percentage of Overweight and Obese Adults and Overweight Children According
to Poverty Status and Age, 1999-2002

Adults Children
Overweight Obese Overweight
20 and

Poverty 20-74 20 and over 20-74 over

Status (age adjusted) (age adjusted) (age adjusted)  (age adjusted) 6-11 12-19
Poor 65.2 64.6 36 34.7 19.1 19.9
Near-poor 68.0 67.3 35.4 34.1 16.4 15.2
Non-poor 64.9 65.1 29.2 28.7 14.3 14.9

Note: Includes persons of all races and Hispanic origins. Data based on measured height and weight. Poverty status is
based on family income and family size. Poor persons are defined as below the poverty threshold. Near-poor persons
have incomes of 100% to less than 200% of the poverty threshold. Non-poor persons have incomes of 200% or greater
than the poverty threshold. Persons with unknown poverty status are excluded.

Source: Adapted from Table 73: U.S. Department of Health and Human Services. National. Health, United States, 2005.
With Chartbook on Trends in the Health of Americans. Hyattsville, MD: Center for Health Statistics, 2005. Available
at: http://www.cdc.gov/nchs/data/hus/hus05.pdf. Accessed August 12, 2006.

than whites and nearly double the rate of Hispanics. The prevalence of diabetes among American
Indians and Alaska Natives is more than twice that of the total population; the Pima of Arizona
have the highest known prevalence of diabetes in the world. Diabetes can cause heart disease,
stroke, blindness, and kidney failure, and can result in leg and foot amputations.

Box 6.6 Age and Race/Ethnicity Categories

The 12 age categories:
0-17
18-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70 years

The four race/ethnicity categories:
Hispanic

Non-Hispanic white
Non-Hispanic black
Non-Hispanic other
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FIGURE 6.3 Age-Adjusted Prevalence of Diagnosed Diabetes per 100 Population by Race/Ethnicity and Sex,
U.S., 1980-2002. (From Racial/Ethnic Disparities in Prevalence, Treatment, and Control of Hypertension —
United States, 1999-2002. MMWR. 2005; 54(January 14): 7-9. Available at: http://www.cdc.gov/MMWR/preview/
mmwrhtml/mm5401a3.htm. Accessed September 2, 2006.)

6.4.1.1 Prevalence

Currently, type 2 diabetes affects approximately 8% of adults.!® Minority populations are affected
disproportionately, as illustrated in Figure 6.3. According to data from the Third National Health
and Nutrition Examination Survey (NHANES III, 1988 t01994) and NHANES (1999 to 2002),
half of the adults in the U.S. who are diagnosed with diabetes are obese. Specifically, the prevalence
of obesity among adults with diabetes was 45.7% (1988-1994) and 54.8% (1999-2002)."7

If diabetes prevalence rates were to remain constant over time, controlling for age, sex, race, and
ethnicity, then based on Census Bureau population projections, the number of people diagnosed with
diabetes could increase to about 14.5 million by 2010 and to 17.4 million by 2020. It is likely that these
figures are underestimates because the number of people with diabetes is based on self-reported data.
These reports do not account for the considerable number of people with diabetes who do not report it
or who are unaware they have the disease. About 5.9 million Americans are unaware they have diabetes.'®

6.4.2 Cost

In 2002, per capita medical expenditures totaled $13,243 for people with diabetes and $2,560 for
people without diabetes. When adjusted for differences in age, sex, and race/ethnicity, people with
diabetes had medical expenditures that were almost 2.5 times higher than expenditures than would
be incurred by the same group in the absence of diabetes.

The direct and indirect costs of diabetes in 2002 were estimated at $92 billion and $40 billion,
respectively, for a total of $132 billion. This estimate likely underestimates the true burden of
diabetes because it omits intangibles such as pain and suffering, care provided by nonpaid (usually
family) caregivers, and several areas of healthcare spending where people with diabetes probably
use services at higher rates than people without diabetes (for example, dental care, optometry care,
and the services of registered dietitians). In addition, this cost estimate excludes undiagnosed cases
of diabetes. By 2010 and 2020 those totals are expected to reach $156 billion and $192 billion,
respectively, based on the 2002 value of the dollar.!®
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TABLE 6.5
Diagnostic Thresholds for Diabetes and Lesser Degrees of Impaired Glucose
Regulation
TEST

Category Fasting Plasma Glucose 2-h 75-g Oral Glucose Tolerance Test
Normal < 100 mg/dl (< 5.6 mmol/l) < 140 mg/dl (< 7.8 mmol/l)
Impaired fasting glucose 100-125 mg/dl (5.6-6.9 mmol/l) —
Impaired glucose tolerance — 140-199 mg/dl (7.8-11.0 mmol/l)
Diabetes 2 126 mg/dl (= 7.0 mmol/1) > 200 mg/dl (= 11.1 mmol/1)

Note: When both tests are performed, IFG or IGT should be diagnosed only if diabetes is not diagnosed by
the other test. A diagnosis of diabetes needs to be confirmed on a separate day.

Source: From The Expert Committee on the Diagnosis and Classification of Diabetes Mellitus. Follow-up
report on the diagnosis of diabetes mellitus. Diabetes Care. 26, 3160-3167, 2003. Available at: http://care.
diabetesjournals.org/cgi/content/full/26/11/3160?ijkey=6bd479aa3tfe8753a69203c56a1b504c991198b & keytype
2=tf_ipsecsha. Accessed July 24, 2005.

6.4.3 PREDIABETES

Type 2 diabetes develops over a long period of time in adults, most of whom initially present with
impaired glucose tolerance (IGT) and/or an impaired fasting glucose (IFG). IGT is defined as a
plasma glucose concentration of 140 to 199 mg per deciliter (7.8 to 11.0 mmol per liter) 2 h after
a75-g oral glucose load. IFG is defined as a plasma glucose concentration of 100 to 125 mg per
deciliter (5.6 to 6.9 mmol per liter) in the fasting state.!® (See Table 6.5.)

Prediabetes in adults may be defined as the presence of IFG and/or IGT in individuals with a
BMI greater than or equal to 25. Among Americans, 32% (31.0 million people) aged 40 to 74 years
have IFG; 36.3% (or 37.3 million people) have prediabetes. IGT, an intermediate stage in the natural
history of type 2 diabetes, predicts the risk of the development of diabetes and CVD.

Because strong evidence exists that appropriate changes in lifestyle can delay or prevent
the progression from IGT to frank diabetes, emphasis has recently been placed on the early
detection of glucose intolerance in overweight adults.?° The immediate challenge is to implement
programs and policies for diabetes prevention. The American Diabetes Association (ADA)
recommends that all overweight people who are 45 years of age and older with prediabetes be
considered candidates for diabetes prevention. People with prediabetes who are over 25 years
with CVD risk factors, such as hypertension and dyslipidemia, are candidates for diabetes
prevention, as well.?!

6.4.4 METABOLIC SYNDROME

The metabolic syndrome is characterized by a cluster of risk factors in an individual. These factors
include abdominal obesity (thought to be a better indicator of risk than BMI), hypertriglyceridemia,
reduced high-density lipoprotein (HDL), hyperglycemia, and hypertension. Individuals who exhibit
at least three of these medical conditions are defined as having metabolic syndrome.?

Table 6.6 presents the diagnostic criteria for these conditions. Of interest to those working with
minority populations are the ethnic-group-specific (not country of residence-specific) waist circum-
ference guidelines. These guidelines are suggested by the International Diabetes Federation for
people from Europe, Central and Latin America, the Middle East, Asia, India, and Japan, regardless
of their current residence.
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TABLE 6.6
Clinical Identification of the Metabolic Syndrome

United States

Adult Treatment International
Indicator Panel 1112 Diabetes Federation®
Abdominal obesity, as Women, 88 cm Europe: women, 80 cm (31.5 in), men, 94 cm (37 in); Central and Latin
measured by waist (35 in); men, America, the Middle East, Asia, India: women, 80 cm (31.5 in), men,
circumference. A high- 102 cm (40 in) 90 cm (35.4 in); Japan: women, 90 cm (35.4 in), men, 85 cm (33.5 in);
risk waist line exceeds Other countries excluding North America): women, 80 cm (31.5 in),
these measures men, 94 cm (37 in)
Triglycerides 2 150 mg/dL 2> 150 mg/dL (1.69 mmol/L), or specific treatment for this lipid
(1.69 mmol/L) abnormality
HDL cholesterol
Men <40 mg/dL (1.04 < 40 mg/dL (1.04 mmol/L)
Women mmol/L) < 50 mg/dL (1.29 mmol/L), or specific treatment for this lipid
<50 mg/dL (1.29 abnormality
mmol/L)
Blood pressure >130/85 mm Hg = 130/85 mm Hg, or treatment of previously diagnosed hypertension
Fasting glucose > 100 mg/dL > 100 mg/dL (= 6.1 mmol/L), or previously diagnosed type 2 diabetes

(= 6.1 mmol/L)°

2 National Cholesterol Education Program. National Heart, Lung, and Blood Institute. Third Report of the National
Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol
in Adults (Adult Treatment Panel IIT) Final Report. NIH Publication No. 02-5215. National Institutes of Health. September
2002. Table II.6-1: Clinical identification of the metabolic syndrome, p. II-27. Available at: http://www.nhlbi.nih.gov/guide-
lines/cholesterol/atp3full.pdf. Accessed July 24, 2005.

b International Diabetes Federation (IDF). The IDF consensus worldwide definition of the metabolic syndrome. Available
at: http://www.idf.org/webdata/docs/IDF_Metasyndrome_definition.pdf. Accessed August 4, 2006.

¢In 2003, the American Diabetes Association changed the definition of impaired fasting glucose from 110 mg/dl to 100 mg/dl.
Genuth, S., Alberti, K.G., Bennett, P, et al. Expert Committee on the Diagnosis and Classification of Diabetes Mellitus.
Follow-up report on the diagnosis of diabetes mellitus. Diabetes Care. 26, 3160-3167, 2003.

Source: From National Heart, Lung, and Blood Institute. Table 3: Classification of blood pressure for adults in: Seventh
Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. U.S.
Department of Health and Human Services. National Institutes of Health, August 2004. Available at:
http://www.nhlbi.nih.gov/guidelines/hypertension/jnc7full.pdf. Accessed March 20, 2005.

Box 6.7 Age-Adjusted Incidence Rates

Age-adjusted rates are commonly used when comparing incidence rates, especially with
chronic diseases such as heart disease and diabetes. Age adjustment is a statistical method
used to allow health measures (such as rates of disease, death, or injuries) to be compared
between communities with different age distributions. For example, populations with higher
percentages of older residents will almost always have much higher crude incidence rates
for major chronic conditions, compared to populations with younger populations. Age-
adjusting incidence rates eliminates the bias of age in the composition of the populations
being compared, thereby providing a much more reliable rate for comparison purposes.




Prevalence of Diet-Related Chronic Disease: Disparities and Programs to Reduce Them 137

People with the metabolic syndrome are at increased risk for developing diabetes and CVD as
well as for increased mortality both from CVD and from all causes.?? The NHANES III data indicate
that consumption of fruits and vegetables is low among people with the metabolic syndrome. At
the same time, adults with the syndrome have suboptimal concentrations of several antioxidants,
which may partially explain their increased risk for diabetes and cardiovascular disease.?*

Using 2000 census data, about 47 million U.S. residents (about one quarter of the population)
have the metabolic syndrome.?> The unadjusted prevalence of the syndrome in adults was 23.1% in
NHANES 111, and the age-adjusted prevalence was 24.1%.2° Prevalence of the syndrome increased
from 6.7% among survey participants aged 20-29 to 43.5% for participants aged 60—-69 and 42.0%
for those aged at least 70 years. Mexican Americans had the highest age-adjusted prevalence (31.9%).
Among African Americans and Mexican Americans, women had a higher prevalence than men did.?’

In a comparison of NHANES (1999-2000) data to NHANES III (1988-1994) data, the age-
adjusted prevalence of the metabolic syndrome for women and men increased by 23.5% and
2.2%, respectively. Increases in high blood pressure, hypertriglyceridemia, and waist circumfer-
ence accounted for much of the increase, particularly among women.?® Continuing the comparisons
between NHANES and NHANES I1I data, the unadjusted waist circumference in adults increased
from 95.3 cm (age-adjusted, 96.0 cm) to 98.6 cm (age-adjusted, 98.9 cm) among men, and from
88.7 cm (age-adjusted, 88.9 cm) to 92.2 cm (age-adjusted, 92.1 cm) among women (see Box 6.7).
These results demonstrate the rapid increase in obesity, especially abdominal obesity, among
U.S. adults.?

6.4.5 END-STAGE RENAL Disease (ESRD)

ESRD is a complete or near-complete failure of the kidneys to excrete wastes, concentrate urine,
and regulate electrolytes. The most common cause of ESRD in the U.S. is diabetes. ESRD occurs
when the kidneys are no longer able to function at a level necessary for day-to-day life. It usually
occurs as chronic renal failure progresses to the point where kidney function is less than 10% of
baseline. At this point, kidney function is so diminished that without dialysis or kidney transplan-
tation, complications are multiple and severe, and death will occur from accumulation of fluids
and waste products in the body. Dialysis or kidney transplantation are the only treatments for ESRD.
In the U.S., nearly 300,000 people are on long-term dialysis and more than 20,000 have a functioning
transplanted kidney. Other treatments of chronic kidney failure may continue but are ineffective
without dialysis or transplantation.

6.4.6 TREATMENT

The Diabetes Prevention Program (DPP) (see Box 6.8) has demonstrated that lifestyle modification is
a cost-effective strategy to prevent type 2 diabetes in adults having impaired glucose tolerance. Lifestyle
intervention in high-risk individuals provides greater health benefits at a lower cost than drug therapy
and is thus the most fiscally responsible intervention choice for addressing the U.S. diabetes epidemic.*
To that end, in 2005 the Joslin Diabetes Center released clinical nutrition guidelines for overweight
and obese adults with type 2 diabetes, prediabetes, or at high risk for developing type 2 diabetes.?' The
nutrition and physical activity guidelines recommend approximately 40% of a person’s daily calories
come from carbohydrates; 20 to 30% from protein (unless the person has kidney disease); 30-35%
from fat (mostly mono- and polyunsaturated fats), with at least 20-35 grams of fiber.

To initiate and continue weight reduction, a modest goal of one pound every one to two weeks
is advised by reducing daily caloric intake by 250 to 500 cal. Total daily calories should not be less
than 1,000 to 1,200 for women and 1,200 to 1,600 for men. 