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ABSTRACT

The origins and history of race in the United States imposed an everlasting impact on the
health and behaviors of various population groups. In particular, Mixed Race individuals faced
oppression in various forms over time, including current exclusion from federal health analyses
and reports despite legal inclusion requirements. Additionally, because of the melding of
traditions and habits from diverse groups, it is important to determine how cultural influences
impact daily food and activity practices today. This dissertation examined the health, dietary
intake, and cultural beliefs and practices of Mixed Race and multicultural individuals. The first
study of this dissertation was a secondary data analysis of Behavioral Risk Factor Surveillance
System data on adults that aimed to examine the prevalence and odds of select diet-related
chronic conditions in Mixed Race adults and highlight the failure of federal agencies to provide
vital diet-related chronic condition statistics on Mixed Race individuals. Mixed Race individuals
had greater prevalence and odds of the selected diet-related chronic conditions compared to
White individuals, thus demonstrating the need for federal agencies to adhere to the existing
legal guidelines when reporting on health and nutrition. The second study identified dietary
patterns at two time points in a multicultural group of female adolescents living on O‘ahu,
Hawai‘i. Results of factor analyses indicated that dietary patterns were present in this population
and changed over a two-year time period, but these patterns were not related to body mass index
percentile. The final study of this dissertation identified the cultural beliefs and practices that
influence the diet and physical activity habits of a multicultural group of female adolescents
living on O‘ahu, Hawai‘i. Interviews with adolescents and their mothers revealed cultural beliefs

and practices regarding food purchasing practices, feeding practices, portion size practices,
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eating outside the home, body size perceptions, and exercise and activity practices. This
dissertation provides information on health, dietary intake, and culture in Mixed Race and
multicultural populations. Researchers can use this information to inform future work that can be
used to develop successful programs and policies and equally distribute funding allocations

among population groups of the United States.

vii



TABLE OF CONTENTS

ACKNOWIBAGMENES. ... bbbt 1\
F AN 0 1 - o TR Vi
LLEST OF TADIES ..ottt e e et e e e e e e e e e e e e e e e e e e eeeeeeeeeeenneeeees iX
LIST OF FIQUIES ...ttt sttt ettt ebeene e s beenteaneenneas X
Chapter 1
INEEOTUCTION ..ot e e e e e e e ettt e e e e e e e et e e e e e e e e e e e eeeeeas 1
LITEIATUIE REVIEW.....oeeeeeeeeeeeeeeeeeeeeeeeee et e ettt e e e e et ee e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeeneeenenes 3

Chapter 2. Breaking the Convention of Exclusion: An Examination of
Diet-Related Chronic Conditions in Mixed Race AdUItS ...........cccoevieiieie i, 45

Chapter 3. ldentification of Dietary Patterns and Change in Dietary Pattern
Intake in Female Adolescents IN HAWAI 1 ........ccecveiieiicieiieiece e 71

Chapter 4. Food-Related Cultural Beliefs and Practices in Adolescent Girls

Ages 9-13 and Their Caregivers on O‘ahu, Hawai‘l ......ccoooeiiiiiiiiiniiecie e 88
Chapter 5. Conclusions and Future DIreCtiONS ...........cccooeriririeiierienesese e 112
Appendix A. Summary Table of Adolescent Dietary Pattern Studies............cccceovennene. 119
Appendix B. Diet-Related Chronic Condition Survey Questions from the

2012 Behavioral Risk Factor Surveillance System SUIVEY .........ccccccceveevieiieveeie s, 126
Appendix C. The Six-Cs Developmental and Ecological Model of

Contributors to Overweight and Obesity in Childhood ............cccooeiiiiiiiiies 128
Appendix D. Mother and Daughter Interview Guides for Study #3...........c.ccoovviviennn. 129
RETEIBNCES ...t bbbttt bbbt 137

viii



1.1:

1.2:

1.3:

1.4:

1.5:

2.1:

2.2:

2.3:

2.4:

2.5:

2.6:

2.7:

3.1:

3.2:

3.3:

3.4:

4.1:

4.2:

LIST OF TABLES

Summary of the benefits and disadvantages of cross-sectional study design.

Summary of the advantages and disadvantages of odds ratio compared to relative risk
estimation.

Summary of the strengths and limitations of score-based dietary pattern analytical methods.
Summary of the strengths and limitations of data-driven dietary pattern analytical methods.
Comparison of quantitative and qualitative methods.

List of relevant diet-related chronic condition survey questions from the 2012 Behavioral
Risk Factor Surveillance System survey.

Race of BRFSS 2012 respondents compared to 2010 US Census Data.

Demographics of BRFSS 2012 respondents.

Prevalence of diet-related chronic conditions in BRFSS 2012 respondents.

Prevalence of reported coronary heart disease conditions in BRFSS 2012 respondents.

Odds of diet-related chronic conditions of racial minorities compared to White BRFSS
2012 respondents.

Odds ratios for coronary heart disease conditions of racial minorities compared to White
BRFSS 2012 respondents.

United States Department of Agriculture Standardized Food Groups.
Study characteristics of the Female Adolescent Maturation Study participants.

Factor loadings for the dietary patterns identified at Time 1 and Time 2 of the Female
Adolescent Maturation Study.

Comparison of body mass index percentile between high and low scorers for each dietary
pattern identified at Time 1 and Time 2 of the Female Adolescent Maturation Study.

Demographics of adolescent girls ages 9-13 and mothers on O‘ahu, Hawai‘i.

Outline of the overall themes and sub-themes that emerged from the directed content
analysis of interviews in adolescent girls ages 9-13 and mothers on O‘ahu, Hawai‘i.

iX



1.1:

2.1:

2.2:

2.3:

2.4:

2.5:

2.6:

4.1:

LIST OF FIGURES

Historical timeline of critical events related to race in the United States.

Odds ratio plots for fair or poor perceived health in the fully adjusted model for all race
groups.

Odds ratio plots for overweight and obesity in the fully adjusted model for all race groups.
Odds ratio plots for reported diabetes in the fully adjusted model for all race groups.

Odds ratio plots for reported coronary heart disease in the fully adjusted model for all race
groups.

Odds ratio plots for reported coronary heart disease and myocardial infarction in the fully
adjusted model for all race groups.

Odds ratio plots for reported coronary heart disease, myocardial infarction, and stroke in the
fully adjusted model for all race groups.

Organizational scheme of interview guide questions based on researchers’ selected topics.



CHAPTER 1. INTRODUCTION

Health is not enjoyed equally in the United States, as is evident in differences in mortality
rates, chronic disease incidence, and access to care among racial and ethnic groups (Kittler,
2011). Racial and ethnic differences in health status persist well into adult life, despite overall
improvements in the general health of the U.S. population (National Research Council (U.S.),
2004). Events throughout life can have a long-term and cumulative impact on health, creating a
diverse range of outcomes regarding general well-being, physical functioning, and development
of chronic disease (National Research Council (U.S.), 2004). Most studies examine the health of
monorace groups, while few investigate the health of Mixed Race or multicultural populations.
Like other racial/ethnic minority groups, Mixed Race and multicultural people encounter
discrimination and social exclusion, which can lead to deleterious effects on health (Giamo,
Schmitt, & Outten, 2012; Jackson, Yoo, Guevarra, & Harrington, 2012). Youth are not immune
to such issues; considerable literature attests to the emotional, health, and behavior problems of
Mixed Race adolescents (Udry, Li, & Hendrickson-Smith, 2003). Overall, adolescents who
identify with more than one race have higher health and behavior risks than those who identify as
one race only (Udry et al., 2003).

Food serves an essential symbolic function in defining cultural identity; what one eats
defines who one is (and who one is not) (Kittler, 2011). Eating serves as a daily reaffirmation of
this cultural identity. Foods that demonstrate affiliation with a culture are usually introduced
during childhood and hold special worth, even if other diets have been adopted due to changes in
residence, religious membership, health status, or daily personal preference (Kittler, 2011).
Although cultural beliefs, values, and behaviors are modified in response to dramatic structural
changes that take place, such as globalization, urbanization, or migration, they are usually so
ingrained that they are invisible in the day-to-day life of an individual (Kittler, 2011). Each
person lives within his or her culture, potentially unaware of the influences exerted by that
culture on food habits, as eating choices are typically made according to what is obtainable,
acceptable, and preferred (Kittler, 2011).

As the United States continues to become more diverse and the Mixed Race population

continues to grow, it is important to examine the health of these groups and identify how culture



impacts food and activity behaviors. To date, there is limited research on Mixed Race health and
cultural influences on dietary intake and physical activity in multicultural and Mixed Race
populations, particularly in adolescents. Although each chapter of this dissertation has a distinct
focus, they are unified in their examination of the health, dietary intake, and cultural beliefs of
Mixed Race and multicultural populations.

The remainder of Chapter 1 of this dissertation contains a review of relevant literature to
the topics examined in the studies presented by the dissertation.

Chapter 2 consists of the first study of this dissertation, which is a secondary data
analysis of Behavioral Risk Factor Surveillance System data on adults. This chapter examines
the prevalence and odds of select diet-related chronic diseases in Mixed Race adults to provide
insight to the health of Mixed Race adults in the United States. This chapter also highlights the
need for federal agencies to adhere to the existing legal guidelines when reporting on health and
nutrition, as these reports can largely impact health and funding allocated for various groups.

Chapter 3 consists of the second study — a secondary data analysis on female adolescents
living in O‘ahu, Hawai‘i that aims to identify dietary patterns present in this diverse,
multicultural group. The analysis focuses on identifying the dietary patterns present, determining
how these patterns change over time, and if the derived dietary patterns are related to weight
status.

The third and final study of this dissertation is presented in Chapter 4, which seeks to
identify the underlying cultural beliefs that influence the diet and physical activity habits of
adolescents living on the island of O‘ahu, Hawai‘i through the use of qualitative methods.

Finally, Chapter 5 of this dissertation contains overall conclusions and future directions
of the studies presented.

Together, the information presented in this dissertation will contribute to the literature
regarding Mixed Race and multicultural health, dietary patterns in a diverse adolescent

population, and cultural factors related to diet and activity in a diverse adolescent population.



LITERATURE REVIEW

Before specific health and dietary and activity behaviors can be reviewed, the history and
origins of race in the United States must first be examined in order to conceptualize the
everlasting impact of race on current health and behaviors. A historical timeline of critical events

related to race in the history of the United States is presented in Figure 1.1.

Origins of Race in the United States

History of the United States Census

The longstanding influence of race on society was partially rooted in the evolution of the
United States Census over time. The first census of the United States occurred in the year 1790
and was rooted in the premise of the existing racism in the country, where race or color and
differential entitlements of citizenship and legal standing were assumed to be part of the natural
order (Heer, 1996). The first naturalization law of 1790 stipulated that only those who were “free
and white” could become citizens (Heer, 1996). The United States Constitution required that (1)
each enslaved individual be counted as 60% of a person in order to determine population and
electoral apportionment and (2) American Indians who did not pay taxes be excluded altogether
(Hirschman, Alba, & Farley, 2000).

Toward the end of the nineteenth century, race was equated with biologically based
divisions among individuals that determined fundamental capacities — such as intelligence — of
the members of different races (Hirschman et al., 2000). Because of this view, attempts were
made to gather more detailed racial data, and, over time, the census changed and evolved
accordingly. However, enumerators assigned individuals to racial categories and in most cases,
they likely did not even ask the census question about race because the relevant characteristics
were thought to be readily observable (Hirschman et al., 2000). In 1850, color was added as a
census classification (the categories were: White, Black, and Mulatto); in 1870, Chinese and
American Indian classifications were added; and by 1890, the search for racial precision led to
census categories based on degrees of African ancestry, which were termed mulatto, quadroon,
and octoroon (Hirschman et al., 2000), which will be discussed in further detail in an upcoming

section. In 1900, the categories expanded to account for the proportion of “white blood” (none,

3



one-half, one-quarter, and one-eighth) for each enumerated American Indian in addition to the
inclusion of Mexican as a category in race classification in 1930 (Hirschman et al., 2000). By
this time, the stigmatizing effect of being listed as a non-White group in the census was
understood clearly (other nonwhite groups were: Negro, Indian, Chinese, Japanese, Filipino,
Hindu, and Korean). Therefore, after protests by the Mexican American community and
Mexican government, the Census Bureau agreed to discontinue the category (Hirschman et al.,
2000).

Over the second half of the twentieth century, after much difficulty measuring and
interpreting race in the United States, race came to be viewed widely as a social construction
(Hirschman et al., 2000). At this time, there was the recognition that race is not a “natural”
category with clear-cut boundaries separating major racial groups (Root, 1992, 1996). A major
turning point came in 1960 when the census moved to a self-enumeration format in which
respondents could classify themselves as they wished (Taeuber & Hansen, 1966). With the
invalidation of the last state laws against miscegenation in 1967 by the Supreme Court, further
efforts were made to collect information that could be used to make a case for governmental
attention and the allocation of resources (Hirschman et al., 2000; Kalmijn, 1993; Qian, 1997). In
1970, individuals could specify ethnic origin, which classified individuals into two separate
groups of ethnic origin and was added to supplement data on race and Hispanic identity
(Hirschman et al., 2000).

Still, after the modifications made throughout the years, a major flaw still remained in the
conceptual framework of providing mutually exclusive and exhaustive racial and ethnic
categories (Hirschman et al., 2000). As a result, perhaps the greatest change in the government’s
classification of individuals by race thus far, took place in the 2000 Census, when individuals
were allowed for the first time to identify themselves as belonging to more than one race
(Hirschman et al., 2000).
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The “One-Drop” Rule
Also important to understanding the continued impact of race on society in the United
States is the One-Drop Rule. The One-Drop Rule was established during the slavery era of the
United States. It dictated that any amount of African ancestry be considered as Black regardless
of the percentage of “Black blood,” a standard of which was only applied to Black individuals
and not those of other races, such as American Indians or Asians (Cheng & Schaefer, 2008). The
aims and social purposes of the One-Drop Rule were the following (Cheng & Schaefer, 2008):
1) To prevent interracial relationships;
2) To ensure the purity of the White race; and
3) To maintain the slave status of Black children born to both Black and White women
under condition (a) children born to White women were considered Black if the father
was Black and (b) all children born to Black women were considered Black even if the

father was White. Thus, Black children inherited their slavery status from their mothers.

With the demise of slavery in 1865, the One-Drop Rule continued to persist (Khanna,
2010). White Southerners interested in maintaining the strict color line separating Black and
White began to implement a system of legally sanctioned racial separation in the form of Jim
Crow segregation (Khanna, 2010). The Plessy v. Ferguson (1896) case gave implicit
constitutional support for extensive racial segregation through the establishment of the Jim Crow
laws, which existed for the next half-century (Lofgren, 1987). The Jim Crow laws prohibited
interracial marriage between Blacks and Whites and drove the One-Drop Rule to be codified into
law (Rockquemore & Brunsma, 2002). Legalizing the One-Drop Rule was intended to prevent or
minimize the social practice of “passing”. Passing as White was a practice of a person of
multiracial ancestry (typically including African American heritage) becoming accepted by
others as White and was often undertaken by people desperate to escape the low social status of
being Black in a racist society (Cheng & Schaefer, 2008). During the Jim Crow era and for much
of the twentieth century, a person of Black ancestry who passed as White had to sever all family
ties to the African American community and any public loyalties to the challenges faced by
Black individuals (Cheng & Schaefer, 2008). Additionally, because slavery was built upon the

assumption that Whites were a superior race and could not be enslaved, the One-Drop Rule also



became important to justify the enslavement of a growing number of slaves with White skin and
appearance (Zack, 1993).

The One-Drop Rule continued in law despite the Supreme Court declaration that it was
unconstitutional and the overturning of state laws that forbid interracial marriages in 1967
(Cheng & Schaefer, 2008). Eventually, in 1986, the Supreme Court established the end of the
One-Drop Rule as a legal definition (Cheng & Schaefer, 2008). The One-Drop Rule, whose
effects remained part of everyday life for over a century, impacted negative denotation of race on

society perpetually.

Mulatto & Racial Mixing

Contrary to popular belief, Mixed Race individuals and racial mixing are not unique to
modern times. Records show that the first significant mixing between Blacks and Whites in the
United States occurred in the seventeenth and eighteenth centuries in Virginia and Maryland
between the first African slaves and the European indentured servants who worked beside them
(Saperstein & Gullickson, 2013; Williamson, 1980). Fearful that these interracial relationships
would “taint” the purity of the White race, both states passed statutes in the 1660s to prohibit
interracial marriage that were soon adopted by the other colonies (Khanna, 2010). Despite the
strict anti-miscegenation laws, the relationships persisted, sometimes through consent and other
times through force (e.g., White slave owners often raped their Black female slaves, their
children thus being born as slaves, providing further economic gain) (Khanna, 2010).

In the mid-nineteenth century, an influential group of American scholars and politicians
believed that racial mixture between Blacks and Whites created inferior, sickly, and potentially
sterile progeny (Saperstein & Gullickson, 2013). To test this theory, the category “mulatto” was
added to the census forms in 1850 for both the slave and free populations (but ended up being
removed after the 1920 census) (Saperstein & Gullickson, 2013). At first, mulatto was a matter
of descent, or “blood,” but by the late 1800s and early 1900s, mulatto became a generic category
that included “all persons having any perceptible trace of African blood.” Congressionally
mandated study of the “amalgamation of the human species” began in 1890 with a detailed
classification of “half-breeds,” which included the following categories: “quadroon” (4 African
ancestry) and “octoroon” (*/g African ancestry), along with mulatto and Black (Nobles, 2000;
Saperstein & Gullickson, 2013). Enumerator instructions carefully delineated that mulattos had
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“from %/ to */g black blood” (U.S. Census Bureau, 2002). Despite the grand attempts by the
government to collect sound data on race, the longevity of these categorical terms was short-
lived. Quadroon and octoroon did not survive beyond the 1890 census (due to data inaccuracy)
and mulatto was removed after the 1920 census due to its unreliability (Saperstein & Gullickson,
2013).

Mulatto still persisted in social society after its removal from the census. Mulattos held
greater occupational advantage over Blacks in areas where Whites were both fewer and more
privileged; therefore, it is assumed that mulatto was a middle ground between White and Black,
both in terms of race/ancestry and social status (Saperstein & Gullickson, 2013). The effects of
the stigma created around the concept of mulatto remain evident in society today. Current
institutions are structured to maintain the status quo and to preserve conditions of inequity,
which is termed structural determinism (Anderson, 2015). Structural determinism imposes a
framework that can prevent members of society from being able to envision and name a new or
different concept that could lead to greater justice, e.g., the One-Drop Rule (Anderson, 2015).
The One-Drop Rule still shapes racial identification in the United States, as evident in the
demographic trends surrounding persons of Mixed Race (i.e., some individuals who are Mixed
Race choose to not identify as such and identify as one race alone) (Anderson, 2015).

By 1924, the legal definition of White became “one who has no trace whatsoever of any
non-White blood” and the definition of Black became “the presence of any Black ancestor”
(Wadlington, 1966). These historically-contingent definitions of whiteness and blackness
ensured that thousands of Mixed Race persons were both legally and socially viewed as
monoracial (Anderson, 2015). Thus, the concept of Mixed Race is not “new”; it was made
invisible for years through the continued acceptance of the One-Drop Rule and legal definitions
of White and Black.

Throughout American history, the United States government has used racial designations
such as the legal definitions of White and Black as a tool of dominance, serving to separate and
penalize those not defined as White (Williams, 2009). The monoracial censuses (before the year
2000) forced unacceptable and unavoidable decisions upon individuals and families and became
a civil rights issue, as children should not have to choose to identify with the race of only one

parent (Williams, 2009). Although Mixed Race should be included, single racial groups or



histories should not be eliminated from the big picture, as they are what have shaped the
dynamic of Mixed Race today. The elimination of racial categories without addressing the
underlying causes of racial inequity is not a response in the interests of racial justice and fails to
lead to progress (Anderson, 2015).

Critical Race Theory

Mixed Race and multicultural people also encounter discrimination and social exclusion,
which can have deleterious effects on health (Giamo et al., 2012). Effects of discrimination on
health occur because of how other people view an individual, which may or may not parallel
how an individual sees him or herself (National Research Council (U.S.), 2004). Although race
remains significant to public health in a variety of ways, the field’s theoretical and
methodological conventions inadequately address the complexity with which structural racism
influences both health and the production of knowledge about populations, health, and health
disparities (Ford & Airhihenbuwa, 2010a).

To address this inadequacy, scholars began to develop adaptable frameworks, such as
Critical Race Theory (CRT), to account for the influences of racism on both outcomes and
research processes (Ford & Airhihenbuwa, 2010a). Critical Race Theory is an iterative
methodology that helps investigators remain attentive to equity while carrying out research,
scholarship, and practice by integrating transdisciplinary methodologies that draw on theory,
experiential knowledge, and critical consciousness to illuminate and combat root causes of
structural racism (Ford & Airhihenbuwa, 2010a). Critical Race Theory primarily operates
through knowledge production to: (1) distinguish contemporary racial mechanisms from older
ones; (2) expand the vocabulary for discussing racial phenomena and investigating racism
effects; and (3) explicitly incorporate the knowledge of racial and ethnic minority communities
regarding marginality (Ford & Airhihenbuwa, 2010a).

Critical Race Theory has the following four basic features:

1) Race consciousness, or the explicit acknowledgment of the workings of race and racism
in social contexts or in one’s personal life. Race consciousness challenges the widely held
but erroneous beliefs that “race consciousness” is synonymous with “racism” and that

“colorblindness” is synonymous with the absence of racism (Bonilla-Silva, 2014; Ford &



2)

3)

4)

Airhihenbuwa, 2010a). Race consciousness is essential for understanding racialized
constructs and mechanisms and examines racism’s potential contributions to inequities,
therefore helping to integrate the theory into research practice (Ford & Airhihenbuwa,
2010a).

Contemporary mechanisms, which stem from mechanisms of racism of the past. By
definition, structural racism evolves across time and contexts. The CRT concept of
ordinariness, which is the nature of racism in post-civil rights society, posits that racism
is normal and integral to society (Ford & Airhihenbuwa, 2010a). Structural mechanisms
continue to have the greatest impacts even though contemporary racism is characterized
by its subtlety and ordinariness (Ford & Airhihenbuwa, 2010a). Minorities are
chronically exposed to various forms of everyday racism and may learn to ignore it
because it occurs so frequently, become adept to detecting it, or become hypervigilant
about it, perceiving any unfair treatment as racism (Ford & Airhihenbuwa, 2010a).
Understanding ordinariness can inform research hypotheses about minorities’ health
behaviors and attitudes (Ford & Airhihenbuwa, 2010a).

Centering in the margins, or making the perspectives of socially marginalized groups,
rather than those of people belonging to dominant race or culture, the central axis around
which discourse on a topic revolves (Ford & Airhihenbuwa, 2010a). By grounding
themselves in the experiences and perspectives of the minority communities, critical race
theorists integrate critical analyses of their lived experiences and disciplinary conventions
to advance knowledge on inequities, which enhances the relevancy of findings for
communities and provides disciplines with fresh perspectives on old problems (Ford &
Airhihenbuwa, 2010a).

Praxis, or the iterative process by which the knowledge gained from theory, research,
personal experiences, and practice inform one another (Ford & Airhihenbuwa, 2010a).
Community engagement and critical self-reflection enrich research processes, while
research based on the lived experiences of marginalized communities provides the
communities with more meaningful data for their ongoing efforts toward collective self-

improvement (Ford & Airhihenbuwa, 2010a).
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In the health field, CRT can provide powerful new tools for targeting racial and ethnic
health inequities (Ford & Airhihenbuwa, 2010a). One objective of CRT is to go beyond merely
documenting disparities to include policy and practice implications in published findings and
share findings with community members, health professionals, and study participants (Ford &
Airhihenbuwa, 2010a). The lack of incorporation of CRT into research has led to inequalities in
health research and knowledge produced and subsequently the programs and services developed

from this knowledge.

Race Policy and Health

The first study of this dissertation addresses the current policy that exists to protect the
civil rights of and ensure equality for individuals in the United States, but is often not followed
by all federal government groups. The 2000 United States Census included the option to report
“Two or More Races” for the first time. This decision was reached by the Office of Management
and Budget (OMB) in 1997 after noting evidence of increasing numbers of children from
interracial unions and the need to measure the increased diversity in the United States (U.S.
Census Bureau, 2000). Today, Mixed Race individuals represent one of the fastest growing racial
groups in the United States. In 2000, the United States Census reported 2.4% of individuals who
identified as Mixed Race, while in 2010, 2.9% (over nine million people) identified as Mixed
Race — a 32% increase (Humes, Jones, & Ramirez, 2011). Notably, in the 2000 Census, an error
in data processing resulted in an overstatement of the Two or More races category by about one
million people; therefore, the increase from 2000 to 2010 is actually greater than 32%. Further,
in the state of Hawai‘i, nearly a quarter of the adult population identifies as Mixed Race (U.S.
Census Bureau, 2014). However, despite the growing numbers of Mixed Race individuals, data
on these individuals is excluded from many national reports because of conventional statistical
practices (U.S. Department of Health and Human Services, 2012).

The 1997 revision of OMB Directive No. 15, entitled “Revision to the Standards for the
Classification of Federal Data on Race and Ethnicity,” was a key piece of legislation that revised
federal data standards because of new responsibilities to enforce civil rights laws and required all
changes to be made by January 1, 2003, now over a decade ago. Data were needed to monitor

equal access in housing, education, employment, and other areas, for populations that historically
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had experienced discrimination and differential treatment because of their race or ethnicity to
ensure that the civil rights of all individuals were not being violated (Office of Management and
Budget, 1997). The 1997 revision also includes instructions for the collection of data on
individuals who report being more than one race. Prior to the 1997 decision, most efforts to
collect data on race asked people to report one race — and many continue to do so. The directive
states that when self-identification is used to collect race data, a method for reporting more than
one race should be adopted. Additionally, if the criteria for data quality and confidentiality are
met, provision should be made to report, at a minimum, the number of individuals identifying
with more than one race (Office of Management and Budget, 1997). Further guidelines for
applying the revisions in the “Provisional Guidance on the Implementation of the 1997 Standards
for Federal Data on Race and Ethnicity” state, “in keeping with the spirit of the 1997 standards,
agencies cannot collect multiple responses and then report and publish data using only the five
single race categories. Agencies are expected to provide as much detail as possible on the
multiple race responses, consistent with agency confidentiality and data quality criteria” (Office
of Management and Budget, 2000). Thus, the exclusion of Mixed Race individuals from analyses
and reports is a violation of the OMB Directive and the civil rights of these individuals, as their
rights are unique because of their self-identification with more than one race group.

An example of the violation of OMB Directive No. 15 by a federal group is in the race
and health reporting of the National Health and Nutrition Examination Survey (NHANES).
NHANES is a major program of the National Center for Health Statistics (NCHS), which is part
of the Centers for Disease Control and Prevention (CDC), and has the responsibility for
producing vital and health statistics for the nation. The description of NHANES, maintained by
the Office of Information Services for CDC/NCHS, states that data from NHANES is to be used
in health sciences research and epidemiological studies, which will help develop sound public
health policy and direct and design health programs and services. The description further
explains, “by identifying the health care needs of the population, government agencies and
private sector organizations can establish policies and plan research, education, and health
promotion programs that help improve present health status and will prevent future health
problems” (Centers for Disease Control and Prevention, 2014a). However, the publicly-available

NHANES dataset only includes the following race/ethnic distinctions: (1) Mexican American;
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(2) Other Hispanic; (3) Non-Hispanic White; (4) Non-Hispanic Black; (5) Non-Hispanic Asian;
and (6) Other Race, Including Multi-Racial (Centers for Disease Control and Prevention, 2014c).
No breakdown or details of the races included in the “Other Race” category are provided,
causing Mixed Race, Native Hawaiian or Other Pacific Islander, American Indian or Alaska
Native, and all other individuals identifying as “Other” to be excluded from analyses and reports
resulting from these data. The reporting of NHANES data therefore violates the legal
requirements set forth by the OMB Directive.

As a result, there is little information on Mixed Race individuals in regards to health,
particularly nutrition- or diet-related health status, which is an area of epidemic concern for the
nation. A small number of studies have been done on this topic.

The Multiethnic Cohort study (MEC) was a large population-based cohort of adult men
and women aged 45-75 years in the year 1993 that was established to examine risk factors for
cancer in a multiethnic population (Albright, Steffen, Wilkens, Henderson, & Kolonel, 2008).
The MEC, composed of 215,251 participants living in Hawai‘i and southern California, targeted
five main race groups: (1) African American or Black; (2) Japanese American; (3) Latino; (4)
Hawaiian; and (5) Non-Hispanic White (Albright et al., 2008). Approximately 10% of the entire
sample (n = 21,062) reported two or more races, initiating explorations into the health of these
individuals in various analyses (Kolonel et al., 2000).

Using the MEC data, Albright and colleagues conducted an analysis to compare the
prevalence of overweight and obesity in individuals reporting one race/ethnic group (termed
‘monorace’) and those reporting more than one race/ethnic group (termed
‘multiracial/admixture’) (Albright et al., 2008). This was one of the first large-scale
investigations of the prevalence of obesity in adults who reported two or three specific racial or
ethnic heritages. Results from this MEC analysis indicated that the prevalence estimates for most
of the admixed groups were similar to or higher than the average of the prevalence estimates for
their component monorace/ethnic groups, particularly in the following admixtures: (1)
Asian/White; (2) Hawaiian/White; (3) Hawaiian/Asian; (4) Latino/White; and (5)
Hawaiian/Asian/White (Albright et al., 2008). Based on scientific literature, the MEC appears to

be the sole investigation on overweight and obesity in Mixed Race adults to date.
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Statement of the Problem

Because of existing legal obligations and the increase in Mixed Race individuals in the
United States, it is important to assess, monitor, and report on the health of these individuals.
Despite the 1997 legislation for race reporting, current national reports by federal agencies on
nutrition and health in the United States do not include Mixed Race individuals. Additionally,
there are limited studies that investigate Mixed Race health.

Due to the exclusion of Mixed Race individuals in national reports and the limited
literature on Mixed Race health, the study reported in Chapter 2 will advance knowledge in the
field by: (1) contributing to existing literature on diet-related chronic conditions in Mixed Race
individuals; and (2) demonstrating the need and legal obligation for the inclusion of Mixed Race
individuals in federally-administered analyses and reports. This study acknowledges all four
CRT features through the following actions: (1) race consciousness, through acknowledgment of
the workings of racism through agencies’ violations of OMB Directive No. 15; (2) contemporary
mechanisms, through reflection of the aspect of racism — unlawful exclusion of various race
groups — that is salient in current health research; (3) centering in the margins, by shifting the
focus of discourse to the socially marginalized group (Mixed Race); and (4) praxis, through
enrichment of the research process on the marginalized group (Mixed Race) through critical self-

reflection.

Study Group: Behavioral Risk Factor Surveillance System Participants

Because NHANES does not follow the OMB directive on race reporting, it is necessary
to conduct investigations on Mixed Race health in other available databases. The Behavioral
Risk Factor Surveillance System (BRFSS) survey is a national dataset that follows the OMB
guideline on race reporting, making it ideal for the investigation of health in Mixed Race adults.
BRFSS is a cross-sectional telephone survey that state health departments have conducted
monthly over landline and cellular telephones since 2012 with a standardized questionnaire and
technological and methodological assistance from the CDC. The BRFSS surveys are used to
collect prevalence data among adult residents of the United States regarding their risk behaviors

and preventive health practices that can affect their health status. The data derived from the
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questionnaire provide health departments, public health officials, and policymakers with
behavioral information that, when combined with mortality and morbidity statistics, inform
public health officials as they establish health-related policies and priorities and address and
assess strategies to promote good health (Centers for Disease Control and Prevention, 2013b).
Additionally, the BRFSS data are free, publicly available, and can be downloaded online (link:
www.cdc.gov/brfss).

The BRFSS questionnaire consists of: (1) standard core questions, which are included by
every state each year; (2) rotating core questions, which are asked by all states on an alternating
year basis; (3) optional modules, which are a set of questions on various topics that states can
elect to include; and (4) state-added questions, which are added by the states themselves based
on specific health priorities to the state (Centers for Disease Control and Prevention, 2013b). The
surveys may be split across the state to gather a wider range of data. Although this allows states
to target priority areas, some questions of value to researchers in certain states may not be
available (e.g., nutrition questions were not included in the module for many states in 2012,
including the state of Hawai‘i).

Data collection is done by a private company, university, or by the states themselves per
BRFSS protocols, which are set in place to ensure consistency across the states as best as
possible. These standard protocols govern the core questions, electronic monitoring of
interviews, and household eligibility. The states themselves are responsible for developing and
maintaining procedures to ensure respondents’ confidentiality, assure and document the quality
of the interviewing process, and supervise and monitor the interviewers. The surveys are
completed through interviews via landline and cellular telephones, of which the sampling is
determined by the states as well (Centers for Disease Control and Prevention, 2013b). This limits
the interviews to those individuals who have a landline or cellular telephone and live in more
concentrated areas.

The goal sample size is 4,000 completed interviews per state; however, the final sample
size is affected by the cost involved in data collection and the need for obtaining estimates for
subpopulations within states. The collected data are weighted in an attempt to remove bias in the
sample to ensure that data are representative of the population on a number of demographic

characteristics, including race. The weighting incorporates known characteristics of the
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population into the sample and adjusts responses accordingly. Some variables are previously
calculated from responses provided during the interviews (Centers for Disease Control and
Prevention, 2013b).

Study Design: Cross-Sectional Study Design

To accomplish the objectives of the first study, a cross-sectional study design was
utilized. Cross-sectional study examines associations only at one point in time, it is typically less
expensive (compared to long-term studies), and participants are generally able to respond about
their current habits or status (Bruemmer et al., 2009). However, because the cross-sectional
design allows examination at only one point in time, it cannot provide answers to cause and
effect. These advantages and disadvantages are summarized in Table 1.1.

A cross-sectional design of the BRFSS 2012 data was selected for the following reasons:
(1) research objectives aimed to examine one point in time to establish a starting point for future
work; (2) past years of BRFSS through 2011 collected data via landline telephones only (cellular
phones were not included until 2012), which affects the types of individuals reached by the
survey and may impact results, particularly in regard to representation of all races; and (3) the
diet-related chronic condition variables being examined have only been included in the BRFSS

survey in the past five years, limiting the amount of time that could be included in the analysis.

Table 1.1. Summary of the benefits and disadvantages of cross-sectional study design
(Bruemmer et al., 2009).

Benefits Disadvantages
. e e Does not allow for examination of a sequence
Examines associations at one point in time
of events
Typically less expensive Cannot provide answers to cause and effect

Participants generally able to respond about
current habits or status

Methodology: Odds Ratio Estimation

Odds ratios (ORs) are a common measure of the size of an effect and may be used in a
wide range of studies, including case-control studies, cohort studies, clinical trials, retrospective
studies, and cross-sectional studies (Schechtman, 2002). The advantages and disadvantages of

ORs in comparison to relative risk ratios are summarized in Table 1.2. To further explain the
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OR, itis the ratio of the odds of a disease occurring in one group to the odds of the disease
occurring in another group. An OR less than one means that the odds have decreased for the
group in question, while an OR greater than one means that the odds have increased for the
group. The OR differs from relative risk, which is the risk of developing a disease relative to the
exposure to that disease. Odds ratio estimation is the ideal methodology for comparing the odds

of chronic conditions between race groups and was used in the first study of this dissertation.

Table 1.2. Summary of the advantages and disadvantages of odds ratio compared to relative risk
ratio estimation (Simon, 2001).

Advantages Disadvantages

C_:an be used in all re_search designs (Re_latlve Can be difficult to comprehend and interpret
risk cannot be used in case-control design)
May exaggerate the size of the effect compared
Can easily adjust for covariates to relative risk (in cases of high disease
occurrence)
Not dependent on whether the focus is on the

event’s occurrence or its failure to occur

Dietary Patterns in Adolescents: Comprehensive Examination of Diet

The second study in this dissertation consists of a secondary analysis of data collected in
female adolescents living on O‘ahu, Hawai‘i to identify dietary patterns present in this diverse,
multicultural group. While the majority of studies examining the relationship between dietary
intake and obesity in youth have focused on the intake of individual nutrients, foods, or food
groups, dietary pattern analysis helps to further understand the diet-obesity relationship in this
age group (Cutler, Flood, Hannan, Slavin, & Neumark-Sztainer, 2012). Although dietary pattern
analyses have emerged very recently, study designs are primarily cross-sectional; while in some
cases longitudinal cohorts are assessed using cross-sectional design at various time points.

Cross-sectional dietary pattern studies have sought to identify dietary patterns in
adolescents and determine whether the patterns are associated with obesity and obesity-related
conditions. A study done in 671 Korean adolescents aged 12 to 14 years used cluster analysis to
identify dietary patterns from three-day diet records (Song, Joung, Engelhardt, Yoo, & Paik,

2005). Two dietary patterns were identified — Modified and Traditional. Most adolescents
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adhered to the Modified pattern (characterized by higher consumption of bread, noodles,
cookies, pizza, hamburgers, and sweets, resembling what is often termed a “Western” pattern).
The Traditional pattern was characterized by high intakes of white rice, kimchi, and fish.
Although the Modified group had higher total daily energy, fat, and cholesterol intake, there
were no significant differences in body mass index (BMI) or percent body fat between groups
(Song et al., 2005).

Two other studies have shown that dietary patterns were not associated with BMI or
overweight and obesity in their respective populations. In two groups of Scottish children aged
five to 11 years and 12 to 17 years (n = 1,233), dietary patterns were determined using factor
analysis from a food frequency questionnaire (FFQ) (Craig, McNeill, Macdiarmid, Masson, &
Holmes, 2010). Three dietary patterns were identified for each age range by gender; however, for
the purposes of this dissertation, only the female groups will be discussed in further detail. In
five to 11 year old girls, the three patterns were (in order of highest to lowest adherence): Fruits
and Vegetables, Puddings, and Snacks; whereas in the 12 to 17 year old girls, the three patterns
in order of highest to lowest adherence were Puddings, Fruits, and VVegetables. No further
description of the foods comprising each pattern was provided. There was no consistent
association between dietary patterns and BMI (Craig et al., 2010).

More recently, a cross-sectional dietary pattern study was done in a group of 351 Chinese
adolescents aged 10 to 12 years from the Hong Kong Adolescent Bone Health Cohort Study
(Chan et al., 2014). Using factor analysis to identify dietary patterns from an FFQ, three dietary
patterns were isolated: (1) Vegetables-Fruits, characterized by high intakes of vegetables, fruits,
fish and seafood, legumes, nuts, and whole grains; (2) Snacks-Beverages, characterized by high
intakes of sweets and desserts, fast foods, French fries, potato chips, bakery products, beverages,
and soy and milk products; and (3) Animal Foods, Fats, and Condiments, characterized by high
intakes of poultry, red and processed meats, fats and oils condiments, organ meats, and eggs.
There was no association between each pattern and risk of overweight and obesity (Chan et al.,
2014).

On the other hand, two studies in adolescents have shown that dietary patterns are related
to obesity and obesity-related diseases. Using a sample of 764 twelve to 18 year-old adolescents

from the 1995 Australian National Nutrition Survey, McNaughton and colleagues identified
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three dietary patterns from a 108-item FFQ using factor analysis (McNaughton, Ball, Mishra, &
Crawford, 2008). Although a detailed description of the foods in each of the patterns was not
specified, the names of the patterns reflect the highest loading foods onto each of the patterns.
The patterns identified were: Fruit, Salad, Cereals, and Fish; High Fat and Sugar; and
Vegetables. The Fruit, Salad, Cereals, and Fish pattern was inversely associated with diastolic
blood pressure; the other patterns were not associated with other indicators, but provide evidence
for the potential association of adolescent dietary patterns with obesity-related conditions
(McNaughton et al., 2008).

In 3,760 Japanese dietetic students aged 18 to 20 years old, factor analysis was used to
identify dietary patterns in the study sample from a 148-item diet history questionnaire that was
consolidated into 30 food groups (Okubo et al., 2007). Four dietary patterns were identified: (1)
Healthy, which was characterized by high intakes of vegetables, mushrooms, seaweeds, potatoes,
fish and shellfish, soy products, processed fish, fruit, and salted vegetables; (2) Japanese
Traditional, which was characterized by high intakes of rice, miso soup, and soy products; (3)
Western, which was characterized by high intakes of meats, fats, oils, seasonings, processed
meats, and eggs; and (4) Coffee and Dairy Products, which was characterized by high intakes of
sugary foods, coffee, and dairy products. There was a significant association between the
Healthy pattern and lower risk of overweight and obesity, while the Japanese Traditional and
Western patterns were positively associated with overweight and obesity (Okubo et al., 2007).

Overall, these cross-sectional studies identified dietary patterns in adolescents through
the use of various dietary data collection tools and both cluster and factor analysis. Examination
of the relationship of dietary patterns with weight status yielded mixed results. While some
studies showed that dietary patterns identified were associated with overweight, obesity, and
obesity-related diseases, others showed no association.

Dietary pattern studies using longitudinal data have also been conducted, yielding
variable results as well. Project EAT (Eating Among Teens), an observational longitudinal study
of the socioenvironmental, personal, and behavioral determinants of dietary intake and weight
status among a large and ethnically diverse adolescent population in Minnesota, is one such
study (Cutler, Flood, Hannan, & Neumark-Sztainer, 2009). Two cross-sectional dietary pattern

analyses were done in 4,746 adolescents using the data from Project EAT-1 (Time 1; 1998-1999)
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and in a resurvey of 2,516 of the individuals at EAT-II (Time 2; 2003-2004). At Time 1, four
dietary patterns were identified using factor analysis from a semi-quantitative FFQ: (1)
Vegetable, characterized by high intakes of zucchini, squash, eggplant, kale, greens, spinach,
peas, and lima beans; (2) Fruit, characterized by high intakes of oranges, grapefruit, applesauce,
and other fruits; (3) Sweet/Salty Snack Food, characterized by high intakes of chocolate, candy
bars, chips, nachos, cake, and brownies; and (4) Starchy Food, characterized by high intakes of
English muffins, bagels, grilled cheese, pancakes, crackers, and mashed potatoes. These four
patterns remained stable at Time 2, with the addition of one new pattern in early adolescents,
Fast Food, which was characterized by high intakes of hamburgers, French fries, fried food, and
non-diet soda. Overall, the dietary patterns remained relatively stable over the span of the study,
but were different from those typically found in adults (Cutler et al., 2009). Further analysis of
the dietary patterns in this group revealed that there were no consistent or intuitive associations
between the dietary patterns and weight status. The dietary patterns may not capture the elements
of the diet that are important in determining adolescent weight or they may not be the primary
driver of weight status at this age (Cutler et al., 2012).

Other studies using longitudinal data found that dietary patterns were associated with
obesity and obesity-related diseases. In 2,371 Black and White female adolescent participants of
the National Heart, Lung, and Blood Institute Growth and Health Cohort, dietary patterns were
identified using cluster analysis after foods were categorized into 40 groups from three-day diet
records (the diet records were collected at three time points throughout adolescence and food
intakes from the three records were averaged before entering the analysis) (Ritchie et al., 2007).
Four dietary patterns were identified in both Black and White participants based on the food
intake averages. In Black participants, the four dietary patterns were: (1) Customary,
characterized by general intake of many food groupings; (2) Snack-type, characterized by
relatively high intakes of diet drinks, coffee/tea, yogurt, crackers, pretzels, other soups, and green
salad and low intakes of flavored milk, grains, and processed meats/sandwiches; (3) Meal-type,
characterized by high intakes of plain breads and grains, other breakfast grains, sandwiches,
legumes, vegetables, and fried and non-fried potatoes; and (4) Sweets and Cheese, characterized
by high intakes of sweets, flavored milk, and cheese and low intakes of many other food groups,

particularly eggs, fried fish and poultry, and fried potatoes. In White participants, the dietary
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patterns were: (1) Healthy, characterized by high intakes of fruits, vegetables, dairy, grains
without added fats, mixed dishes and soups and low intakes of sweets, fried foods, burgers, and
pizza; (2) Convenience, characterized by high intakes of pizza, fried fish and poultry, and ramen
and low intakes of juice, plain milk, grains, eggs, non-fried fish and poultry, and
cheese/spreadable cheese; (3) Sweets and Snacks, characterized by high intakes of sweetened
and diet drinks, juice, cheese, desserts, candy, crackers, pretzels, nuts, popcorn, peanut butter,
and cheese/spreadable cheese, and sandwiches and low intakes of milk, mixed dishes, and
processed meats/sandwiches; and (4) Fast Food, characterized by high intakes of flavored milk,
burgers, fried potatoes, eggs, red meat, processed meats/sandwiches, chips, legumes, and baked
desserts and low intakes of diet drinks, yogurt, cheese, other desserts, candy, and crackers. In
Black participants, mean BMI, percent body fat, and waist circumference (WC) did not differ by
dietary pattern; however, in White participants, those who adhered to the Healthy pattern had
significantly smaller mean WC and overall change in WC than those who adhered to the Sweets
and Snack-type patterns (Ritchie et al., 2007).

Using data from three consecutive Korean National Health and Nutrition Examination
Surveys (KNHANES 1998, 2001, and 2005), Song et al. identified dietary patterns in Korean
adolescents aged 10 to 19 years (Song, Park, Paik, & Joung, 2009). With information obtained
from 24-hour recalls, the foods were grouped into 23 groups and the dietary patterns were
determined via factor analysis and the authors’ previous analyses in the study population. The
following three dietary patterns were identified: (1) Traditional, characterized by high intakes of
white rice, kimchi, vegetables, and fish; (2) Western, characterized by high intakes of flour,
bread, pizza, hamburgers, meat, meat products, dairy products, and soft drinks; and (3) Modern,
characterized by a combination of the Traditional and Western patterns, except with higher
noodle and dumpling consumption. Overall, there were changes in adherence to the dietary
patterns over time, with a decline in the Traditional dietary pattern and gradual increases in the
Western and Modern patterns. The Western dietary pattern was associated with increased risk of
being overweight and having elevated serum triglyceride levels in males. There was no
significant increase in mean BMI or WC in females over time (Song et al., 2009). These findings
provide evidence for changes in dietary pattern adherence over time and for the relationship

between certain dietary patterns with obesity and obesity-related disease in adolescents.

21



However, it must be noted that the use of one 24-hour recall for dietary data collection in this
study is not ideal for use in dietary pattern analyses because random error from day-to-day
variability in intake may contribute to misclassification of usual dietary patterns (Moeller et al.,
2007). Additional information regarding the impact of the type of dietary data collection tool on
the derivation of dietary patterns is located on pages 30-31.

In a group of 427 Norwegian adolescents aged nine to 13 years old, four distinct dietary
patterns were identified from an FFQ using factor analysis (Oellingrath, Svendsen, & Brantszter,
2010). The four dietary patterns identified were: (1) Junk/Convenient, characterized by high
intakes of high-fat and high-sugar processed fast foods; (2) Varied Norwegian, characterized by
a traditional Norwegian diet close to the recommendations, including vegetables, fruit, and
unrefined cereal products; (3) Snacking, characterized by high intakes of snack items and sugar-
sweetened drinks and low intakes of water, vegetables, and brown bread; and (4) Dieting,
characterized by high intakes of foods and drinks often associated with dieting and weight
control. Over time, the same four dietary patterns were identified, although adherence slightly
changed. Children with stable or increased Varied Norwegian pattern scores had lower odds of
remaining overweight over time than children with decreased scores for this pattern. No
associations were found between odds of overweight and the other dietary patterns (Oellingrath
et al., 2010). Although the dietary patterns remained stable over time, adolescents’ adherence to
these patterns changed, which was associated with overweight in two instances: (1) when
adherence to the Dieting pattern was high and (2) when adherence to the Varied Norwegian
pattern was low (Oellingrath et al., 2010).

In a subset of the Avon Longitudinal Study of Parents and Children, Smith et al.
investigated the association between dietary patterns and gains in fat and lean mass in children
between age nine and 11 years (dietary data were collected at age 10) (Smith, Emmett, Newby,
& Northstone, 2014). Factor analysis identified three dietary patterns, which were: (1) Health
Aware, characterized by high intakes of high-fiber bread/pasta, fruits, vegetables, cheese, and
fish and low intakes of chips, crisps, processed meat, and soft drinks; (2) Packed Lunch,
characterized by high consumption of white bread, sandwich fillings, margarine, cheese, salty
flavorings, and snacks; and (3) Traditional, characterized by high consumption of meat, potatoes,

vegetables, batter and pastry products, gravy, and desserts. The Health Aware pattern was
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associated with decreased fat mass gain in girls, suggesting that there may be an association
between dietary patterns and change in fat mass during adolescence (Smith et al., 2014). The
dietary patterns were not analyzed again at the later time point.

A full summary table of dietary pattern studies in adolescents can be found in Appendix
A.

Dietary Intake in Adolescents in Hawai ‘i

In Hawai‘i specifically, there have been few national and local assessments of varying
aspects of dietary intake in adolescents and none identifying specific dietary patterns. Among the
previously conducted assessments in youth is the Youth Risk Behavior Surveillance System
(YRBSS), a national survey that was developed in 1990 to monitor priority health risk behaviors
that contribute markedly to the leading causes of death, disability, and social problems among
youth and adults in the United States (Centers for Disease Control and Prevention, 2014d). These
health risk behaviors, often established during childhood and early adolescence, include alcohol
and other drug use; unhealthy dietary behaviors; and inadequate physical activity, among others.
YRBSS also monitors the prevalence of obesity and asthma. While the primary goal of the
survey is not specific to assessing nutrition in youth, a small number of dietary behaviors are
included. The 2013 YRBSS in Hawai‘i determined prevalence rates of various dietary behaviors
in high school-aged adolescents throughout the state. During the seven days before the survey,
24.7% of adolescents did not drink milk; 70.0% drank a can, bottle, or glass of soda or pop;
10.1% did not eat breakfast; 5.3% did not eat fruit or drink 100% fruit juices; and there were no
data on vegetable intake. The survey also found that 13.4% of adolescents were obese, based on
self-reported weight and height (Centers for Disease Control and Prevention, 2013a).

Locally, dietary assessments have been done in small, specific populations. A study done
in a group of 156 children aged six to 13 years old and their caregivers from selected rural
communities sought to examine the racial differences (among Native Hawaiian, Filipino, and
White individuals) in food group, nutrient, and Healthy Eating Index dietary components
(Novotny et al., 2012). Overall, the findings showed that the participants had a low intake of
fruits, vegetables, fiber, and dairy foods, while added sugar intake was high (Novotny et al.,

2012). Among children, there were no differences in dietary intake, to which the researchers
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attributed to some participants being Mixed Race or the possible reflection of a true lack of
ethnic difference among children, which is a plausible occurrence due to Westernization or
acculturation (Kivisto, 2004).

Other local examinations of dietary habits in adolescents in Hawai‘i have come from the
Female Adolescent Maturation study (FAM) (Daida, Novotny, Grove, Acharya, & Vogt, 2006;
Lee, Novotny, Daida, Vijayadeva, & Gittelsohn, 2007). FAM was a longitudinal study that was
done to examine the effects of diet, physical activity, and body size on risk factors for breast
cancer and osteoporosis in female adolescents aged nine to 14 years living on the island of
O‘ahu. One of the studies reporting results from the FAM study aimed to describe the dietary
variation and associations with physical activity and body size among 318 White, Asian, and
Mixed adolescent girls (Daida et al., 2006). This cross-sectional study used the first exam year
(Time 1: 2000-2001) and found no significant differences in total energy, carbohydrate, protein,
or fat intake and all groups were low in total energy and calcium intake. When comparing across
race groups, calcium, fiber, iron, and folate intakes were lower in Mixed and Asian participants
than in Whites. When examining food groups, all race groups were low in fruit and vegetable
intake and there were no differences in grain, soy, nut, and sweetened carbonated beverage
intake. Among race groups, Mixed and Asian participants consumed more meat than White
participants and Whites had higher mean sugar intake than Asians (Daida et al., 2006). These
findings demonstrate how dietary intake in various race groups compares, but provide little
understanding of total diet composition or habitual intake.

The second analysis done using the FAM study data sought to describe changes in dietary
habits in 151 of the FAM study participants over a period of two years, from 2001-2003 (Lee et
al., 2007). Although this analysis examined individuals who participated in both Time 1 and
Time 2 of the study, the analyses were cross-sectional at each time point. At both Time 1 and
Time 2, more than half of the girls did not consume the recommended number of Food Guide
Pyramid servings for any of the food groups and mean percent intake of saturated fat in most
girls was higher than the recommendation. From Time 1 to Time 2, there was a significant
increase in sweetened carbonated beverage intake and added sugar intake. This suggests that
there may be high intakes of dietary fat and increasing intakes of added sugar and sweetened

carbonated beverages during adolescence among girls in Hawai‘i (Lee et al., 2007).
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Previous studies investigating dietary patterns in adolescents demonstrate considerable
variability in the methods and findings. While some studies used dietary data collected from
FFQs, others used three-day diet records. Some studies used cluster analysis to identify mutually
exclusive groups, while others used factor analysis to allow for flexibility among foods in
patterns and adherence to the patterns. Some used cross-sectional data and design, while others
analyzed longitudinal data using cross-sectional design. A few studies showed associations
between dietary patterns and risk for overweight, obesity, and obesity-related diseases, while
many did not. This could be due to methodological shortcomings, or indicate that dietary patterns
may not be involved with weight and measures of adiposity during adolescence. Several studies
also showed that dietary patterns and/or adherence can change over time, while a small number
showed that dietary patterns remained stable over time. In regards to Hawai‘i, the existing FAM
analyses showed changes in dietary consumption, but changes reported did not give a
comprehensive picture of the diet of adolescent girls in Hawai‘i or insight to whether these
changes in dietary habits are related to obesity and related diseases. To comprehensively
examine dietary habits in this population, especially given the unique cultural and food
environment of Hawai‘i, the dietary pattern approach may yield more insight into these patterns

and their relationships with weight status.

Statement of the Problem

Because of the heightened nutritional needs in adolescence and the shift to making
independent food choices during this period, it is important to examine the dietary habits and any
change of habits in this age group, as they can have a large impact on health. Currently, there is
limited information regarding the dietary intake of adolescents in Hawai‘i, with most of the
existing literature coming from small-scale studies done by researchers at the University of
Hawai‘i. Because both the people and food of Hawai‘i are diverse, it is important to examine diet
comprehensively rather than focusing on intake of individual nutrients or dietary components.

The second study of this dissertation will advance knowledge in the field by: (1)
contributing to existing information regarding dietary intake of female adolescents in Hawai‘i;
and (2) contributing to existing literature on dietary patterns in adolescents by investigating the

change in dietary patterns over time and relationship to weight status. This information will be of
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use as the state of Hawai‘i addresses obesity in youth. This study applies the CRT features of
centering in the margins by shifting the focus to nutrition of adolescents in Hawai‘i, who are
excluded from NHANES data collection; and praxis, by using the findings to inform further
research and practice.

Study Group: Female Adolescent Maturation Study Data

This study is a secondary data analysis of data from the FAM study, which was done in
the early and mid-2000s at the University of Hawai‘i at Manoa. FAM was designed to
investigate dietary, physical activity, hormonal, and genetic factors that may influence adolescent
growth, development, and maturation (Daida et al., 2006). Despite the time of data collection,
this is the most appropriate existing dataset to use to investigate dietary patterns in this age group
in Hawai‘i. It also demonstrates the lack of available dietary information on adolescents in

Hawai‘i.

Study Design: Secondary Analysis of Longitudinal Data

Longitudinal study design is ideal for observing changes in dietary patterns in the same
subjects over time and estimating specific disease risk based on these changes. Cross-sectional
analyses were done at two time points with the use of the longitudinal data to examine the

relationship between dietary patterns and weight status.

Methodology: Dietary Pattern Determination Using Data-Driven Factor Analysis
Traditionally, nutrition analyses involve the examination of associations between

individual nutrients or food groups with risk factors or outcomes related to chronic conditions.
Recently, researchers have studied dietary patterns, which are combinations of foods, nutrients,
or foods and nutrients that are often intended to represent the total diet or key factors of the diet
(Moeller et al., 2007). Dietary patterns are often explored instead of the traditional nutrition
analyses for the following reasons:

1) People eat meals with complex combinations of nutrients that are likely to be

interactive or synergistic (Moeller et al., 2007).
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2) Many nutrients are highly correlated, making it difficult to examine their
separate effects. The effect of a single nutrient may be too small to detect, but
cumulative effects of multiple nutrients included in a dietary pattern may be
sufficiently large to detect (Moeller et al., 2007).

3) Analyses of a large number of nutrients or food groups may produce
statistically significant associations simply by chance. Analyses of single
nutrients may be confounded by the effect of dietary patterns (Moeller et al.,
2007).

Although many methods are available for characterizing dietary patterns in a population,
they are based on two statistical principles. The first, a priori methods, use score-based analytical
approaches, while the second, a posteriori methods, use data-driven techniques such as factor
analysis, principal component analysis, cluster analysis, and reduced rank regression (Moeller et
al., 2007). Occasionally, these methods have been combined (Wright et al., 2004); however, the
combination of methods is dependent upon the research questions and is not necessarily
considered more favorable than the use of one sole method. Similarly, no one method is regarded
more optimal than others and discretion must be used by the researchers when selecting the
appropriate analytical method (Moeller et al., 2007).

Score-Based Approaches

The score-based approaches to dietary pattern analysis are based on dietary
recommendations as well as other knowledge about the subject matter. These approaches
typically fall into four categories (Moeller et al., 2007):

1) Nutrient adequacy or density scores: include (a) nutrient adequacy ratio,
which is equal to the average daily intake of a nutrient divided by the age- and
sex-specific recommended intake of that nutrient; and (b) mean adequacy
ratio, which is the sum of the nutrient adequacy ratio divided by the number of
nutrients having a nutrient adequacy ratio. These scores were developed to
evaluate overall dietary quality of food assistance programs and are used to
test the validity of simple dietary scores that assess food group intake as a way
to evaluate overall dietary adequacy and to counsel or educate patients
(Guthrie & Scheer, 1981; Krebs-Smith & Clark, 1989; Madden & Yoder,
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1971). The scores were also created to evaluate dietary quality of individual
foods in terms of nutrient content in relation to total energy, but do not
evaluate a total dietary pattern (Drewnowski, 2005).

2) Variety or density scores: examine variety among food groups and within
food groups. These scores examine the relationship between variety among
and within food groups and nutrient intake and with measures of body fatness
(Kant, Schatzkin, Harris, Ziegler, & Block, 1993; Krebs-Smith, Smiciklas-
Wright, Guthrie, & Krebs-Smith, 1987).

3) Food-group patterning scores: based on the five major food groups (fruits,
vegetables, grain, dairy, and meat) (Kant, Schatzkin, Block, Ziegler, & Nestle,
1991; Krebs-Smith, Cleveland, Ballard-Barbash, Cook, & Kahle, 1997).

4) Index-based summary scores: based on the interpretation of current dietary
guidance (e.g. the Healthy Eating Index) (Bowman, 1998). The different
indexing of the index-based summary scores yields different results in
relationships with health outcomes.

Table 1.3 summarizes the strengths and limitations of score-based approaches to dietary

pattern analysis.
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Table 1.3. Summary of the strengths and limitations of score-based dietary pattern analytical
methods (Moeller et al., 2007).

Strengths Limitations
Those that dichotomize components (e.g. met
Characterize total diet vs. not met) do not take into account the full

range of amounts of foods consumed

Those that include a range of points for each
Intuitively appealing component do consider variability in intake of

foods, but not amounts at the extremes

Dependent on the selected underlying dietary
Analytically simple to compute guidelines, which are generally not specific to

one type of disease

Subjectivity is introduced in the interpretation
Easily reproducible and comparable of the guidelines and construction of the scores

(which foods are selected for inclusion)

The summation of equally weighted dietary
Results can be meaningful, interpretable, and component scores implies that each component
associated with health outcomes is equally important and additively related to

health

Data-Driven Approaches

The data-driven approaches to dietary pattern analysis use mathematics to empirically
derive eating behavior patterns using dietary data collected from FFQs, 24-hour dietary recalls,
or diet records (Moeller et al., 2007). The most common data-driven methods are exploratory in
nature and include factor analysis (or principal component analysis) and cluster analysis. In these
analyses, a larger set of dietary variables are aggregated and reduced to form a smaller set of
variables that do not require a prior theory of what patterns (or smaller set of variables) are
expected (Moeller et al., 2007).

Although both factor analysis and cluster analysis achieve the same goal in determining
dietary patterns in the study population, they have distinct differences in principle. Factor
analysis derives patterns based on the relationships between input variables (i.e. foods or food
groups), while cluster analysis derives patterns based on differences in intakes among
individuals. In factor analysis, a factor score is calculated for each individual for each derived
factor; whereas in cluster analysis, individuals are separated into mutually exclusive, non-
overlapping groups, thus, individuals can belong to one cluster only (Moeller et al., 2007). To

allow for flexibility in current and future analyses, the factor analysis method was used in the
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second study of this dissertation so that individuals were not restricted to one pattern only (as

with the cluster analysis method).

The strengths and limitations of data-driven dietary analysis approaches are summarized

in Table 1.4.

Table 1.4. Summary of the strengths and limitations of data-driven dietary pattern analytical

methods (Moeller et al., 2007).

Strengths

Limitations

Characterize total diet

Allow for biologic interactions among
nutrients

Results can be meaningful, interpretable,
associated with health outcomes, and show
some reproducibility across populations

Patterns can be a starting point for modeling
different types of interactions because they
describe eating behavior

Factor analysis describes the variation in food
intake in the population based upon
correlations between dietary items and is used
as a continuous variable

Cluster analysis separates individuals into
mutually exclusive groups based upon dietary
intakes and is used as a categorical variable

Limited data on the reproducibility and validity
of the methods
Few rigorous statistical tests have been used to
examine the validity of the derived solutions
Subjectivity is introduced at various points in
the procedure:
1) Grouping of dietary items
2) Treatment of input variables (e.g.
grams, servings, percent of energy,
standardization)
3) Analytic choices and options (e.g.
statistical algorithms, use of rotation)
4) Selecting a final pattern solution

Considerations Regarding Data-Driven Dietary Pattern Analysis

Because of the subjectivity introduced at various points in data-driven dietary pattern

analysis, several considerations must be made.

e First, dietary data collection methods may affect the form and utility of dietary

patterns (Moeller et al., 2007). With a 24-hour recall, random error from day-to-

day variability in intake can contribute to misclassification of usual dietary

patterns; therefore, multiple days are needed, as they reflect usual nutrient intake
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estimation (Moeller et al., 2007). Food frequency questionnaires may limit food
groupings and can obscure ethnic or other food-choice differences if specific
foods are collapsed into a larger group (e.g., combining tortillas into the bread
category) (Moeller et al., 2007).

Second, the number of food groups selected as input variables can also affect the
dietary patterns that are identified. If too few are selected, differences in
consumption can be concealed. On the other hand, the selection of too many input
variables can create odd combinations with undue influence (Moeller et al., 2007).
Third, energy adjustment is important before performing dietary patterning
because individuals with higher energy intakes may have unduly large effects on
the patterns (Moeller et al., 2007). This can be problematic when men and women
are combined, or when the sample includes a large age range. (Note: the second
study of this dissertation was on females only and of a small age range; however,
energy adjustment was still executed to adjust for potential large differences in
energy intakes to eliminate effects on the defined patterns. The nutrient density
approach, in which nutrient intake is divided by total energy intake, was used. In
this study, nutrient density was expressed as food group intake [in servings] per
1,000 kilocalories (Willett, Howe, & Kushi, 1997). The advantages of this method
are that it can be calculated directly for an individual without the use of a
statistical model; it is familiar as a measure of dietary composition; and it has
been used in dietary guidelines (Willett et al., 1997). The disadvantage with this
method occurs when total energy intake is associated with disease, in which
nutrient intakes may be confounded by total energy intake and simply dividing by
energy intake will induce confounding in the opposite direction (Willett et al.,
1997).)

Fourth, dietary patterns will never be exactly the same across studies and
populations, but because they are data-driven, both factor and cluster analysis
methods show reasonable reproducibility of several major patterns in adults
(“Healthy,” “Traditional,” “Sweets,” and “Western,” to name a few) (Moeller et
al., 2007).
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o Inthe realm of dietary pattern analysis, there is no general consensus on
guidelines or criteria for naming dietary patterns. This can make it difficult to
compare across studies, as the composition of like-named patterns may differ.
In dietary pattern studies done in children and adolescents, some patterns have
shown to be reproducible, although pattern naming, differing dietary pattern
composition, and a limited number of published studies makes this a bit more

unclear.

Culture as a Critical Influence on Nutrition-Related Behaviors

The third and final study of this dissertation seeks to identify the underlying cultural
beliefs that influence the diet and physical activity habits of adolescents living on the island of
O‘ahu, Hawai‘i. In a multicultural society, each population group undergoes modifications and
mixtures that cause evolution of the culture from its native origin (Kagawa Singer, 2012). This
culture, although constantly changing, is a shared way of being and interacting and is socially
and legally integrated into the structure of society’s institutions. Cultural differences are only
recognized when they are contrasted with practices of another culture. The social institutions of
the United States, including the health care system, reflect the values and beliefs of the dominant
European-American culture and do not match the values and beliefs of the diverse communities
that constitute the multiracial U.S. society; therefore, the cultural practices of U.S. minority
groups are often problematized or treated as risk factors rather than norms for those cultural
groups (Kagawa Singer, 2012). These cultural beliefs should not be treated as risk factors;
culture as a whole should be used as an integrated conceptual framework that will allow for the
identification of factors that can be addressed to increase the effectiveness of programs and
services for health equity across the disease spectrum (Kagawa Singer, 2012). The scientific
focus should be on changing the intervention based on the factors identified, not the culture of
the population of interest (Kagawa Singer, 2012).

In order to develop and modify programs and policies appropriately, it is important to
identify the contributions of cultural influences, as well as interactions of these with contextual
factors (Kumanyika, 2008).
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Factors Related to Weight Status in Adolescents

Various dietary (e.g. fruit and vegetable intake, meal skipping) and non-dietary behaviors
(e.g. physical activity, screen time) can contribute to and influence the rate of obesity, as well as
additional environmental factors, including low socioeconomic status, low parental education
level (less than 12 years), and race/ethnicity (Daida et al., 2006; Schwartz et al., 2011; Singh,
Siahpush, & Kogan, 2010; Teranishi, Hayes, Iwaishi, & Fuddy, 2011). By acknowledging these
factors in nutrition- and health-related research, health professionals and policymakers can be
better informed in making crucial decisions that impact the welfare of the affected populations.

Dietary intake is generally less than optimal in adolescents in the United States, and
changes occur in diet during this period that may affect health status. During the transition from
adolescence to young adulthood, adolescents’ daily intake of calcium and dairy declines
(Larsson et al., 2009). In female adolescents in Hawai‘i, calcium intake is reportedly low across
race groups, with Asian and Mixed Race girls consuming less than their White counterparts
(Daida et al., 2006). A shift in beverage consumption may occur during adolescence, where some
individuals consume more sweetened carbonated beverages and other high-sugar drinks (Lee et
al., 2007), which may occur with concurrent decreases in milk and milk beverages (Nelson,
Neumark-Sztainer, Hannan, & Story, 2009).

Fruit and vegetable consumption also tends to decrease during adolescence (Larson,
Neumark-Sztainer, Hannan, & Story, 2007). According to the YRBSS 2013 data, 45.2% of
adolescents in Hawai‘i consumed fruit less than one time per day in the week preceding
measurement, while 58.8% consumed vegetables less than one time per day in that same week
(Hawaii State Department of Health, 2014a). Studies also suggest that overall, adolescents are
not consuming recommended amounts of whole grains, which is another dietary behavior that
may increase obesity risk (Larson, Neumark-Sztainer, Story, & Burgess-Champoux, 2010).

Non-dietary behaviors may also increase adolescents’ risk for obesity. Adolescents who
perform less physical activity are more likely to be obese, with increased engagement in screen
time (television and computer) being a likely substitute activity (Boulos, Vikre, Oppenheimer,
Chang, & Kanarek, 2012; Singh, Kogan, Van Dyck, & Siahpush, 2008). In children, the amount
of physical activity increases until early adolescence and begins to decline after age 13, further

demonstrating the need for prevention and intervention in this age range (Kahn et al., 2008).
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According to 2013 data from YRBSS, the majority of ninth graders (78%) in Hawai‘i did not
meet the recommendation of 60 minutes of daily physical activity (Hawaii State Department of
Health, 2014c). The amount and types of activities chosen may also be influenced by culture and
cultural beliefs, so it is necessary to investigate this relationship as well.

Overall, the determinants of obesity during childhood and adolescence may include:
child feeding practices; parental decisions about the types of foods available in the home and
their children’s access to these foods; children’s consumption of high fat foods and soft drinks;
social interactions around food; amount of television watching; and sports participation or active
recreation (Kumanyika, 2008; Lindsay, Sussner, Kim, & Gortmaker, 2006). Differences in these
factors can result in culturally- and environmentally-influenced food intake and physical activity
patterns that may result in excess weight gain beginning in childhood and adolescence
(Kumanyika, 2008).

Defining Culture
In order to include culture as a critical component of study, it must first be defined.
Culture is the guiding framework behind a population group’s conscious and unconscious actions
(Kao, Hsu, & Clark, 2004). Although many definitions of culture exist within the social and
behavioral sciences domain, four main themes are found in the literature. Culture is:
1) Learned from birth through the processes of language acquisition and socialization
(Kagawa Singer, 2012)
2) Shared by all members of the same cultural group (Kagawa Singer, 2012)
3) An adaptation to specific environmental and technical conditions (Kagawa Singer, 2012)

4) A dynamic, ever-changing process (Kagawa-Singer, 2006)

Culture-Food Relationship

Eating behaviors and food intake are often influenced by culture. Types and amounts of
food and beverages, flavors, textures, food combinations, and traditional uses and meanings of
food mark differences among ethnic groups and societies, convey symbolic meanings, create
social interactions, and define pleasure and punishment (Kumanyika, 2008). In every cultural

tradition, there are concepts of how food relates to health, particularly related to which foods are
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considered harmful and which are protective (Jerome, Pelto, & Kandel, 1980). These cultural
influences apply to eating patterns of adults as well as what and how adults feed their children
and how the children are socialized to choose foods for themselves (Kumanyika, 2008). Cultural
aspects of food are universal, yet their expressions differ greatly among populations and are
shaped and conditioned by interactions with the physical environment, as well as socio-political
and economic trends and events (Jerome et al., 1980; Kittler, 1989; Mintz, 1996; Murcott, 1988).
Cultural beliefs and practices related to food and feeding vary among race groups and the
differences may contribute to different patterns of obesity in children and youth (Kumanyika,
2008). This is of particular importance because the prevalence of obesity among children and
youth in certain U.S. ethnic minority populations is even higher than that of children in the U.S.
population as a whole (Kumanyika, 2007; Ogden, Carroll, Kit, & Flegal, 2014; Wang & Tussing,
2004). Specific child feeding behaviors prevalent in populations with higher than average obesity
prevalence suggest that these behaviors may be important explanatory variables in obesity
causation, in addition to differences in beliefs regarding food intake, body image, and physical
activity (Kumanyika, 2008).

Though literature regarding the cultural influence on food and activity behaviors in
adolescents is limited, there are three relevant studies that will be described in the following
sections. The first, done by Nicolaou et al., explored social and cultural influences on food intake
in young adult Dutch residents of Turkish and Moroccan origin through the use of qualitative
focus group discussions (Nicolaou et al., 2009). The second, conducted by Green et al., involved
semi-structured interviews and focus groups with Turkish, Greek, Indian, and Chinese
communities in Australia across three generations (Green et al., 2003). The third, done by
McCabe et al., reviews the findings from qualitative and quantitative studies that were conducted
to examine the socio-cultural factors that predict body image, physical activity, and unhealthy
eating among adolescents in Fiji (Fijians and Indo-Fijians), Tonga (Tongans), New Zealand
(Tongans), and Australia (European Australians) as part of the Pacific Obesity Prevention in
Communities (OPIC) project (McCabe et al., 2011). For the purpose of this dissertation, only
female-specific findings will be discussed in further detail, as that was the gender group of focus

for the study performed as part of this dissertation.
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Culture and Food Intake and Selection

Cultural wisdom related to avoiding hunger may be strongly entrenched, while wisdom
related to avoiding obesity has not yet evolved. The cultural acceptability of overeating may be
conditioned by past or recurrent economic deprivation; for example, “feasting” when food is
available (Kumanyika, 2008; Mintz, 1996). The most highly valued foods may include foods
associated with the ability to survive, or foods that may have been scarce or unaffordable in the
past, many of which are also associated with high social status and, therefore, strongly desired as
symbols of integration into the mainstream society or of upward mobility (Kumanyika, 2008).
These preferences and values may persist for generations even when the “status foods” become
cheap and abundant (Kumanyika, 2008).

In terms of food intake, Nicolaou and colleagues determined that acculturation seems to
influence the types of foods that are preferred and eaten on a daily basis; however, it seems that
the social and cultural significance that is attributed to food changes less readily (Nicolaou et al.,
2009). Even though individuals may not be able to eat certain foods that are central to their
cultural identity, the foods still hold significant meaning. Further, the central role of food in
culture, along with the changes that come about as a result of migration, create an environment
of abundance that can lead to overeating, which may impact energy balance and overweight
development (Nicolaou et al., 2009).

In OPIC participants, McCabe et al. described cultural differences in food selection
(McCabe et al., 2011). In all groups, mothers played a key role in selcting food, with fathers
often contributing to the decisions. In Tongan and Fijian households, fathers and co-resident
adult kin also selected food and the family structures influenced food activities, with food being
selected and differentially distributed in families based on status (McCabe et al., 2011). These
food activities were seen to express important cultural values. In contrast, in Indo-Fijian and
Australian households, individual preferences determined the selection and distribution of food
(McCabe et al., 2011).

Across three generations, Green and colleagues found that the majority of participants
from all generations reported wider variation in diet as a result of migration; children reported
the greatest level of dietary diversity where multicultural influences were likely involved (J.

Green et al., 2003). Children generally reported fondness and loyalty to foods that were from
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their parents’ culture of origin, with school lunches being the main source of dietary
acculturation (described as packaged, high-sugar, and high-fat foods). Children also served as a
large influence in foods eaten inside the home by encouraging parents and grandparents to
prepare “new” dishes that were commonly part of the “Australian” diet (J. Green et al., 2003).
The older generations were more inclined to eat traditional food, but over time, “new” foods
were incorporated more frequently. The primary drivers of children’s food choices in this study
population were: social influences from media and peers; socio-cultural influences from family,
extended family, or friends within the culture of origin; and global influences, such as sporting
events (J. Green et al., 2003). In the same study, mothers decided what the family ate in most
cases, and the decisions were based on the following factors: (1) tradition; (2) husbands
requests; (3) consultation with kids on what foods would actually be eaten; and (4) time
availability (Green et al., 2003).

Culture and Child Feeding Practices

Culturally, there may be differences in feeding practices related to differences in
perceptions of the child and health and the differences in cultures themselves (Kumanyika,
2008). For example, parental concern about children’s weight may be one factor that affects
feeding practices. The lack of perception that the child is overweight, or a perception that a
normal weight child is underweight, may predispose to overfeeding (Lundahl, Kidwell, &
Nelson, 2014).

In the study of Turkish, Greek, Indian, and Chinese communities in Australia across three
generations, good nutrition was valued — parents were extremely conscious and responsive in
trying to provide a healthy, balanced way of life for their children, although it was sometimes
difficult due to work and family responsibilities (J. Green et al., 2003). Parents and grandparents
also reported that the children are given more choice in what foods they eat than they were given
at that age and consumed more packaged foods, fast foods, and quick and easy meals than their

parents and grandparents (J. Green et al., 2003).
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Culture and Body Image

Body image perceptions are also influenced by culture. Absence of prominent cultural
practices related to weight control may be due in part to body size attitudes that are positive or
neutral to large body size (Kumanyika, 2008). Body image attitudes that may be permissive for
obesity development have been documented in Black and Latino individuals (Barroso, Peters,
Johnson, Kelder, & Jefferson, 2010; Jain et al., 2001), although not necessarily in other minority
populations; however, this does not mean that they do not exist. Being heavy is not considered
synonymous with being unattractive and does not necessarily damage self-esteem (Sabik, Cole,
& Ward, 2010). While being too thin may be equated with being ill, being overweight may be
viewed as a problem only when it is clearly linked to health problems (Kumanyika, 2008).

McCabe and colleagues explained that the Fijian and Australian female adolescents in the
OPIC project were focused on obtaining a slim, fit, and curvaceous body and wanted to avoid
weight gain because it was likely to lead to poor health, increased teasing, and reduced physical
mobility. Fijians were more focused on the functionality of their bodies than Australians, who
had lower body dissatisfaction (McCabe et al., 2011; Williams, Ricciardelli, McCabe, Waga, &
Bavadra, 2006). Fijians received body image messages about thinness and robustness mostly
from family members rather than the media, while Australians received messages that primarily
focused on thinness. Tongans both in Tonga and New Zealand had low levels of body
dissatisfaction in spite of the fact that their BMI was higher than all other groups (Mavoa &
McCabe, 2008). The questionnaire study revealed the Tongan and Fijian female adolescents
were more likely than Indo-Fijians and Australians to engage in strategies to increase weight and
muscles, which was consistent with findings from the interview study and demonstrate the focus
on the value of a large body that is held by these adolescents (McCabe et al., 2011; McCabe,
Fotu, Mavoa, & Faeamani, 2010). Although Tongans and Fijians were more likely to be
overweight than Australians and Indo-Fijians, they were not as dissatisfied with their weight.
This appears to be consistent with the lack of stigma associated with being overweight among
Tongan and Fijian adolescents (McCabe et al., 2011; McCabe et al., 2010). When comparing
Tongans in Tonga versus those in New Zealand, the value of a large body was more likely to be
transmitted to adolescents living in Tonga and were more frequently delivered from adults at
school and church (McCabe et al., 2011).
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Interview findings revealed that respect and care are important and central aspects of
Fijian and Tongan community life. Interviews found that high-status and highly valued members
of the community obtained the best-quality food and the highest volume of food, which is also
likely to be the most energy-dense and contain the most calories. As a result, a large body size is

a sign of care and nurturance (McCabe et al., 2011).

Culture and Physical Activity/Inactivity

Physical activity behaviors that influence weight status may also be influenced by
cultural beliefs. Interest in sports or traditions of being physically active may be favorable to
children’s activity levels, although the prevailing cultural value for material items such as
television and automobiles as status symbols and signs of economic sufficiency may predispose
to sedentary behavior (Kumanyika, 2008). Populations who see being physically active as
“work” may seek sedentary rest and relaxation when possible even though their jobs may not
require physical demands (Airhihenbuwa et al., 1995), while more recent studies cite more
environmental (rather than cultural) barriers to physical activity, such as cost, lack of access, and
busy lifestyles (Thompson et al., 2010).

In OPIC participants, participation in physical activity was highest among female
adolescents in Australia, compared to adolescents in Fiji and Tonga. Indo-Fijians stated studying,
lack of interest or motivation, and safety concerns as barriers to participation in physical activity,
while Fijians and Tongans stated lack of interest or motivation, safety concerns, and obligations
to complete household chores as primary barriers to participation in physical activity (McCabe et
al., 2011). Tongans in New Zealand expressed less emphasis on chores as a barrier and were
more likely to engage in recreational activity. Tongans in New Zealand seem to be adopting
some of the values in relation to recreational physical activity (and body size) of the Western
culture that is typical of the broader Western New Zealand society (McCabe et al., 2011).

On the other hand, Green et al. determined that overall, children were involved in a range
of physical activities at and outside of school and the desire to be involved in organized physical
activity usually originated from the children themselves (J. Green et al., 2003). Although no
gender-based restrictions emerged, some activities were described as being specific to cultural

groups, such as yoga and Tai Chi (J. Green et al., 2003).
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While these three studies provide valuable information regarding cultural factors that
may be related to adolescent food intake and weight status, there is an overall lack of studies
identifying the cultural beliefs that influence adolescent food intake, body image, and physical

activity and no such studies have been done in adolescent populations in Hawai‘i.

Statement of Problem

Many studies have identified both dietary and non-dietary factors that are associated with
weight in adolescents. Although cultural differences may be related to obesity in adolescents,
information regarding cultural beliefs that may impact dietary and physical activity behaviors is
lacking in the literature and the actual contribution of culture to health outcomes is virtually
unknown (Kagawa Singer, 2012).

The third study of this dissertation will advance knowledge in the field by identifying
cultural beliefs that may influence food intake and physical activity in a multicultural group of
adolescents. Critical Race Theory was applied in this study through praxis, whereby the findings

of this study will be used to inform further research and practice in this population.

Study Group: Adolescent Girls Living on O‘ahu, Hawai ‘i

This qualitative study was conducted in a sample of female adolescents ages nine to 13
years and their mothers on O‘ahu, Hawai‘i. Participants were recruited through the use of
snowball sampling with the goal of having representation from the major race groups in Hawai‘i

(White, Asian, Mixed Race, and Native Hawaiian or Other Pacific Islander).

Methodology: Qualitative Research Methods

Qualitative research produces findings not derived from standard statistical procedures or
other means of quantification in uncontrolled, context-specific settings, allowing researchers to
discern the meanings people give to their experiences (Harris et al., 2009; Hoepfl, 1997;
Maxwell, 2013; Rubinson, 1987).

Interviews are the most widely used technique for the collection of qualitative data and
vary in the way they are structured, the number of participants involved, and the way they are
administered (Draper & Swift, 2011; Patton, 2002). The types of interviews commonly used are:
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1) Unstructured in-depth, in which the researcher introduces a theme or topic and then lets
the interviewee develop his or her ideas (Draper & Swift, 2011). The researcher may
guide the interviewee, but his or her main role is to listen, allowing for the experiences,
meanings, values, and priorities of participants to emerge with minimal interference from
the researcher; however, may be less useful for answering specific research questions
(Draper & Swift, 2011).

2) Fully structured, in which predefined questions are administered in a preset order, often
with a selection of predefined answers for participants to choose from (Draper & Swift,
2011). Although fully structured interviews allow greater standardization and are often
used in large-scale survey research, unanticipated responses and concerns cannot be
captured, which may contribute to phenomena being investigated (Draper & Swift, 2011).

3) Semi-structured, in which the interviewer has a clear list of issues to be addressed and
questions to be answered, but question structure, phrasing, and placement are flexible and
the interviewer is free to probe responses (Draper & Swift, 2011).

The administration of interviews can also be done in various ways, each having its own
advantages and disadvantages. Face-to-face interviews are good for establishing rapport and
capturing body language, while phone or online interviews facilitate access to participants in
hard to reach or distant geographical locations (Draper & Swift, 2011).

Qualitative data may be analyzed using content analysis, which is summarized by the
following steps: (1) organization, classification, and summarizing of data; (2) writing of a
cohesive description of the setting, context, and people; (3) discovery of patterns and themes; (4)
determination of the meaning of phenomena to participants; (5) summarizing of tentative
answers to the research questions; (6) conceptualization of hypotheses and theories; and (7)
dissemination of findings (Harris et al., 2009). There are three types of content analysis:
conventional, directed, and summative (Hsieh & Shannon, 2005). Conventional content analysis
is generally used with a study design whose aim is to describe a phenomenon and when existing
theory, research, or literature on a phenomenon is limited (Hsieh & Shannon, 2005). Researchers
avoid using preconceived categories (Kondracki, Wellman, & Amundson, 2002), instead
allowing the categories and names for categories to flow from the data (Hsieh & Shannon, 2005).

Although conventional content analysis allows for direct information to be gained from study
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participants without imposition of preconceived categories, this type of analysis may fail to
develop a complete understanding of the context and identify key categories (Hsieh & Shannon,
2005). Directed content analysis is used when existing theory or prior research exists about a
phenomenon that is incomplete or would benefit from further description (Hsieh & Shannon,
2005). The goal of directed content analysis is to validate or extend conceptually a theoretical
framework or theory, which can help focus the research question and help determine the initial
coding scheme or relationships between codes (Hsieh & Shannon, 2005). Compared to a
conventional approach, directed content analysis is guided by a more structured process (Hsieh
& Shannon, 2005). Directed content analysis can support and extend existing theory, although
because the analysis is based on the theory, the evidence may be biased towards supporting the
theory (Hsieh & Shannon, 2005). Summative content analysis identifies and quantifies certain
words or content in text with the purpose of understanding the contextual use of the words or
content and exploring their usage (Hsieh & Shannon, 2005). A summative approach can provide
basic insights into how words are actually used; however, the findings are limited by their
inattention to the broader meanings present in the data (Hsieh & Shannon, 2005). The qualitative
study in this dissertation used directed content analysis to analyze the data, as the interview
questions were developed based on existing theory and because some knowledge of cultural
aspects of lifestyle behaviors exists in the literature.

In terms of generalizability, the study could be empirically generalizable, or theoretically
generalizable. Empirical generalizability refers to the extent to which research findings can be
used to infer characteristics of a wider population (Mason, 2002); theoretical generalizability
refers to the extent to which research findings can be used to develop concepts, understand
phenomena, and theoretical propositions that are relevant to other settings and other groups of
individuals (Draper, 2004). Because the qualitative study used a convenience sample, the
findings are theoretically generalizable.

Although qualitative research does not quantify concepts under investigation and is labor-
intensive due to the necessity of detailed data gathering and the amount of observing and
interviewing that must be done (Harris et al., 2009), it is the ideal methodology to identify the

cultural factors involved in adolescents’ food intake, body image perspective, and physical
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activity, as there is little known about these phenomena. To distinguish between qualitative and

quantitative methods, the key features of each are presented below in Table 1.5.

Of note, the use of mixed methods (both qualitative and quantitative) is promoted to

achieve greater validity and reliability in a single study (Mendlinger & Cwikel, 2008).

Qualitative methods are often used to enhance questionnaire development for subsequent

quantitative research (Harris et al., 2009).

Table 1.5. Comparison of quantitative and qualitative methods (Harris et al., 2009).

Qualitative Quantitative

Inductive Deductive

Often studies unknown or little-known Studies well-known phenomena
phenomena

Development of hypotheses and theories
Conducted in naturalistic settings

Smaller number of targeted participants
Textual, audio, and visual data collection
Data gathering and analysis occur
simultaneously

Content (text, audio, and video) analysis
Explore complex issues and interactions
between humans, reasons for outcomes, and
processes

Testing of hypotheses and theories
Conducted in controlled settings
Large number of subjects
Standardized numerical data collection
Data gathered first, then analyzed

Statistical analysis
Explore outcomes due to treatments,
manipulations, and outcomes

Ensuring Validity and Reliability

To ensure validity and reliability, specific strategies can be used. Because validity has to

do with approximating real phenomena, rich data increases the probability of greater validity in

the study (Harris et al., 2009). Investigator bias can be balanced by describing exception cases

and integrating them into the discussion of results, which is done upon completion of the

analyses (Harris et al., 2009). To further increase the validity, triangulation can be used, which

uses multiple methods, sources, and/or investigators to promote the cross-comparison and

validation of results, which are strengthened if confirmed by another researcher (Harris et al.,

2009). Additionally, comparison of the findings with similar qualitative studies can be done to

search for consistencies and discrepancies can enhance the validity of a study, particularly if the

findings are consistent with previous literature (Harris et al., 2009).




Reliability is a concern that can be ensured by using more than one person to analyze the
data. Greater consistency of results from different analyzers increases the chances that the
findings are reliable (Harris et al., 2009). Multiple bouts of listening to audiotapes and reading
transcripts by the same person or different people can further promote consistency in results and
therefore reliability (Harris et al., 2009). By using these strategies, the validity and reliability of
the study can be maintained.

To ensure validity and reliability, the current study used the following strategies: (1)
integration of exception cases in the results; (2) triangulation; (3) comparison of findings with
similar qualitative studies; (4) use of more than one person to analyze data; and (5) multiple

bouts of reading transcripts by the same person.

Advancing Knowledge through Current Studies
The studies described in this dissertation contribute to knowledge in the area of food,
culture, and health in Mixed Race and multicultural populations through the use of

systematically-chosen methodologies that are ideal for the specified research questions.
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CHAPTER 2. BREAKING THE CONVENTION OF EXCLUSION: AN
EXAMINATION OF DIET-RELATED CHRONIC CONDITIONS IN MIXED RACE
ADULTS

Abstract

Mixed Race individuals make up one of the fastest growing groups in the United States.
From 2000 to 2010, the United States Census reported a 32% increase in Mixed Race individuals
from 6.8 million to 9 million people. Previous literature has shown that chronic conditions such
as overweight and obesity may be more prevalent in Mixed Race individuals. However, despite
legal requirements set forth by the Office of Management and Budget, data on these individuals
is excluded from many national reports, including reports on nutrition-related health status, an
area of epidemic concern for the nation. This study aimed to determine whether Mixed Race
individuals have greater odds of selected diet-related chronic conditions than White individuals
using the 2012 Behavioral Risk Factor Surveillance System data. Two-by-two frequency tables
were used to calculate prevalence of diet-related chronic conditions, and proportion estimates
were used to calculate 95% confidence intervals. Odds ratios were estimated with regards to
perceived fair or poor health status (F/P health), overweight and obesity, diabetes, and three
levels of coronary heart disease (CHD): (1) CHD; (2) CHD + myocardial infarction (M.1.); and
(3) CHD + MLI. + stroke. Statistical models reported were adjusted for age, sex, education,
income, smoking, physical activity, and state of residence. Of the total 455,752 adult respondents
aged 18 and older, 81.9% (n=384,048) were White and 2.2% (n=10,234) were Mixed Race. The
prevalence of F/P health, overweight and obesity, diabetes, and CHD + M.I. + stroke were
significantly higher in Mixed Race individuals than in White individuals. When odds ratios were
examined, Mixed Race individuals had significantly greater odds for the selected diet-related
chronic conditions compared to White individuals in all statistical models (the only exceptions
being the unadjusted models for CHD and CHD + M.1.). Given the greater odds for diet-related
chronic conditions in Mixed Race individuals, it is critical they no longer be excluded from
analyses and reports involving nutrition-related health and disease. For planning purposes,
funding allocations, or other efforts that require race-based statistics, people who identify as

more than one race must be included.
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Introduction

The most recent evaluation of obesity in the United States indicated that more than one-
third of adults ages 20 years and older are obese, which translates to nearly 35%, or 78.6 million
people (Ogden et al., 2014). Overweight and obesity combined affect 68.5% of adults in the
United States; however, they do not affect all individuals equally. Obesity affects some groups
more than others, with Non-Hispanic Blacks having the highest prevalence of obesity alone at
47.8%, followed by Hispanics, with a prevalence of 42.5%. Non-Hispanic Whites and Non-
Hispanic Asians have the lowest prevalence of obesity at 32.6% and 10.8%, respectively (Ogden
et al., 2014). The prevalence of overweight and obesity has also been shown to be higher in
Mixed Race adults than in those of their component race and ethnic groups (Albright et al.,
2008). With obesity comes increased risk for obesity-related conditions, such as heart disease,
stroke, type 2 diabetes, and certain types of cancer, which are some of the leading causes of
preventable death (Centers for Disease Control and Prevention, 2014c). Although information
exists on the health conditions afflicting diverse populations in the nation, health analyses and

reports do not provide consistent evidence for all race groups.

Background

In the year 2000, the United States Census included the option to report “Two or More
Races” for the first time. The Office of Management and Budget (OMB) reached this decision in
1997 after noting evidence of increasing numbers of children from interracial unions and the
need to measure the increased diversity in the United States (U.S. Census Bureau, 2000). The
1997 revision of OMB Directive No. 15, entitled “Revision to the Standards for the
Classification of Federal Data on Race and Ethnicity,” was a key piece of legislation that revised
federal data standards because of new responsibilities to enforce civil rights laws and required all
changes to be made by January 1, 2003. Data were needed to monitor equal access in housing,
education, employment, and other areas for populations that historically had experienced
discrimination and differential treatment because of their race or ethnicity (Office of
Management and Budget, 1997) to ensure that the civil rights of all individuals were not being
violated. The 1997 revision also includes instructions for the collection of data on individuals

who report being more than one race. The directive states that when self-identification is used to
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collect race data, a method for reporting more than one race should be adopted. Additionally, if
the criteria for data quality and confidentiality are met, provision should be made to report, at a
minimum, the number of individuals identifying with more than one race (Office of Management
and Budget, 1997). Further guidelines for applying the revisions in the “Provisional Guidance on
the Implementation of the 1997 Standards for Federal Data on Race and Ethnicity” state, “in
keeping with the spirit of the 1997 standards, agencies cannot collect multiple responses and then
report and publish data using only the five single race categories. Agencies are expected to
provide as much detail as possible on the multiple race responses, consistent with agency
confidentiality and data quality criteria” (Office of Management and Budget, 2000). Despite
Mixed Race individuals representing one of the fastest growing race groups in the United States,
data on these individuals are excluded from many national reports because of conventional
statistical practices (U.S. Department of Health and Human Services, 2012). The exclusion of
Mixed Race individuals from analyses and reports is a violation of the OMB Directive and the
civil rights of these individuals, as their rights are unique because of their self-identification with
more than one race group.

The National Health and Nutrition Examination Survey (NHANES) is a major program
of the National Center for Health Statistics (NCHS), which is part of the Centers for Disease
Control and Prevention (CDC), and has the responsibility for producing vital and health statistics
for the nation. The description of NHANES, maintained by the Office of Information Services
for CDC/NCHS, states that data from NHANES is to be used in health sciences research and
epidemiological studies, which will help develop sound public health policy and direct and
design health programs and services. The NHANES program collects data on the following:
prevalence of chronic conditions in the population; risk factors that may increase the chances of
developing a certain disease or condition (e.g., physical activity, dietary intake, and smoking);
and other diet-related conditions and health indicators, including cardiovascular disease, obesity,
diabetes, physical fitness, and nutrition (Centers for Disease Control and Prevention, 2014a).
NHANES data are ideal for examining diet-related conditions in the population; however, the
publicly-available dataset only includes the following race distinctions: (1) Mexican American;
(2) Other Hispanic; (3) Non-Hispanic White; (4) Non-Hispanic Black; (5) Non-Hispanic Asian;

and (6) Other Race, Including Multi-Racial (Centers for Disease Control and Prevention, 2014c).
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No breakdown or details of the races included in the “Other Race” category are provided,
causing Mixed Race, Native Hawaiian or Pacific Islander (NHOPI), American Indian or Alaska
Native (AlI/AN), and all other individuals identifying as “Other” to be excluded from analyses
and reports resulting from these data. The reporting of NHANES data therefore violates the legal
requirements set forth by the OMB directive. If NHANES followed the OMB directive, critical
information regarding the health and nutritional status of Mixed Race, NHOPI, and AI/AN
individuals would be available that could be used to better assess health- and diet-related chronic
condition status in these individuals. Because the data from NHANES are used in research that
helps to develop sound public health policy and direct and design health programs and services,
adhering to the OMB directive would provide the information on the excluded groups that is
necessary for developing programs and policies that improve health and reduce health
disparities. Because NHANES does not follow the OMB directive, Mixed Race, NHOPI, and
AIl/AN populations are excluded from any benefit that arises from NHANES reports, which is
unethical and further contributes to the declining health of these populations.

The lack of federal agency adherence to OMB Directive No. 15 has resulted in a lack of
knowledge specifically on Mixed Race health, particularly nutrition- or diet-related health status,
which is an area of epidemic concern for the nation. This study addresses the knowledge gap by
(1) determining the prevalence of diet-related chronic conditions in Mixed Race individuals; and
(2) determining whether Mixed Race individuals have greater odds of having selected diet-
related chronic conditions than White individuals.

Research Questions
To accomplish the objectives of the current study, the following research questions were
addressed:

1) What are the prevalence rates of fair or poor perceived health, overweight and obesity,
diabetes, and coronary heart disease conditions in Mixed Race individuals who
participated in the Behavioral Risk Factor Surveillance System (BRFSS) survey in 2012?

2) How does this prevalence compare to that in White individuals and those of other races in

the same dataset?
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3) What are the odds of Mixed Race individuals having fair or poor perceived health,
overweight and obesity, diabetes, and coronary heart disease conditions compared to
White individuals?

4) How do these odds compare to those of other races?

Methods

Study Participants

Study participants were adult respondents (age 18 years and older) to the 2012 BRFSS
surveys. Because NHANES does not follow the OMB directive on race reporting, it is necessary
to conduct investigations on Mixed Race health in other available databases. The BRFSS survey
is a national dataset that collects information on behavioral factors that are related to health
conditions, but not specific to nutrition and diet-related conditions, therefore limiting its use in
nutrition-related studies. However, BRFSS follows the OMB guideline on race reporting,
making it ideal for the preliminary investigation of health in Mixed Race adults.

Although the focus of the current study was the comparison of Mixed Race and White
individuals, individuals of the following race categories were also included: Black, Asian,
NHOPI, and AI/AN. Individuals who identified as the race category “Other” were excluded
because the identifying criteria of this category require it to be analyzed in a different context
with more specific information that was unavailable for the current study. The total sample
included 455,752 respondents.

The secondary data analysis qualified for exempt status from the University of Hawai‘i

Institutional Review Board.

Diet-Related Chronic Conditions

The selected diet-related chronic conditions were: (1) fair or poor perceived health status
(F/P health); (2) overweight and obesity, as defined by the World Health Organization categories
based on body mass index (BMI), which was previously calculated based on self-reported weight
and height (overweight: 25.0-29.9 kg/m?; obesity: 30.0 kg/m? and above) (World Health
Organization, 2000); (3) diabetes, defined by whether or not the participant had been told they
have diabetes by a doctor; (4) angina or coronary heart disease (CHD), defined by whether or not
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respondents had been told they have angina or CHD by a doctor; (5) CHD and myocardial
infarction (M.1.), defined by participants being told they had both CHD and M.I. by a doctor; and
(6) CHD, M.I., and stroke, defined by participants being told they had CHD, M.I., and stroke.
Conditions four through six represent three levels of CHD that were investigated due to the
limitations of information available in the BRFSS dataset. Because the BRFSS survey does not
inquire about hypertension in the module questions and hypertension is a primary risk factor for
CHD, CHD was used as the first level. Because CHD is a risk factor for M.l. and because
previous CDC analyses on CHD expanded the CHD definition to include M.1., level two was
defined as having both CHD and M.I. The third level included all three CHD-related conditions
— CHD, M.1., and stroke — because CHD and M.1. are risk factors for stroke.

Adjustment variables in the statistical models included age, sex, and state of residence
and the following variables, which were dichotomized: education (high school education or less;
some college or more); income (less than $15,000/year; $15,000/year or more); smoking
(answered yes to smoking; answered no to smoking); and physical activity (no exercise in the
past month; having exercised in the past month). Because income was used as a correlate of
health, the less-detailed omnibus measure using the $15,000/year cutoff level was suitable and
used in the current analyses (Davern, Rodin, Beebe, & Call, 2005). Table 2.1 lists the relevant
survey questions used in this study. A full list of relevant survey gquestions and responses is

located in Appendix B.

Table 2.1. List of relevant diet-related chronic condition survey questions from the 2012
Behavioral Risk Factor Surveillance System survey.

Survey Questions

Would you say that in general your health is: excellent, very good, good, fair, or poor?
Has a doctor, nurse, or other health professional ever told you that you had any of the following:
Ever told you have diabetes?
Ever told you had angina or coronary heart disease?
Ever told you had a heart attack, also called a myocardial infarction?
Ever told you had a stroke?

Data Collection
Briefly, data were collected using phone-based surveys over landline and cellular

telephones (cellular phones were first used in 2012). State health departments administer these
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standardized questionnaires with the help of the CDC to collect prevalence data among U.S.
adults regarding their risk behaviors and preventive health practices that can affect their health
status. The free, public dataset was downloaded from the CDC BRFSS website, where more
information regarding data collection can also be found (www.cdc.gov/brfss).

Statistical Analyses

Statistical analyses were performed using STATA SE software version 13.0 (StataCorp,
College Station, TX). Two-by-two frequency tables were calculated to determine prevalence
rates of the selected conditions, in addition to other variables selected for adjusting statistical
models (Research Question 1). Proportion estimates were used to calculate 95% confidence
intervals for the prevalence rates of diet-related condition variables. Two sample t-tests were
used to test significance of prevalence rate comparison between nutrition-related chronic
conditions in each race group compared to White individuals (Research Question 2).
Significance for p-value interpretation throughout the analysis was detected at a.= 0.05. Odds
ratios were estimated to determine the odds associated with F/P health, overweight and obesity,
diabetes, and the three levels of CHD (Research Questions 3 and 4). The following statistical
models are included: (1) unadjusted model; (2) adjusted for age and sex; (3) adjusted for age,
sex, education, and income; (4) adjusted for age, sex, education, income, and smoking; (5)
adjusted for age, sex, education, income, smoking, and physical activity; and (6) adjusted for

age, sex, education, income, smoking, physical activity, and state of residence.

Table 2.2. Race of BRFSS 2012 respondents compared to 2010 US Census Data.

Race BRFSS, % (n) U.S. Census?®, % (n)
Mixed Race 2.2 (10,234) 2.9 (9,009,073)
White 84.3 (384,048) 72.4 (223,553,265)
Black 9.2 (41,806) 12.6 (38,929,319)
Asian 2.1 (9,753) 4.8 (14,674,252)
Native Hawaiian or Other Pacific Islander 0.4 (1,920) 0.2 (540,013)
American Indian or Alaska Native 1.8 (7,991) 0.9 (2,932,248)

Abbreviation: BRFSS, Behavioral Risk Factor Surveillance System.
®Source: United States Census Bureau, Overview of Race and Hispanic Origin: 2010.
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Results

Study Population

Table 2.2 shows the race of BRFSS 2012 respondents compared to the 2010 United
States Census estimates (Humes et al., 2011). Compared to the 2010 United States Census,
BRFSS 2012 had a larger percentage of White individuals (84.3% vs. 72.4%) and a smaller
percentage of Mixed Race individuals (2.2% vs. 2.9%) (Table 2.2). BRFSS 2012 also had a
smaller percentage of Black and Asian individuals when compared to the census estimates (9.2%
vs. 12.6% and 2.1% vs. 4.8%, respectively), while NHOPI and AI/AN appeared to be over-
sampled (0.4% vs. 0.2% and 1.8% vs. 0.9%, respectively) (Table 2.2).

Demographic Information

The demographic characteristics of the BRFSS 2012 respondents are shown in Table 2.3.
Overall, Mixed Race respondents were younger and had more male respondents compared to
White respondents. Nearly 60% of Mixed Race respondents had an education level of some
college or more, which was the third highest level of the race groups included in the analysis,
behind Asians and Whites, respectively. Approximately 82% of Mixed Race respondents
reported having an annual income level greater than $15,000 per year, which again was the third

highest level of the race groups, behind Asians and Whites, respectively.

Diet-Related Chronic Condition Prevalence

The prevalence rates of F/P health, overweight and obesity, and diabetes in the BRFSS
2012 respondents are presented in Table 2.4. Prevalence rates of CHD, CHD and M.1., and CHD,
M.1., and stroke are presented in Table 2.5.

Fair or Poor Perceived Health

Significantly more Mixed Race individuals reported having F/P health than White
individuals (24.9% vs. 18.1%). Prevalence of F/P perceived health was also significantly higher
in both Mixed Race males and females than in White males and females. When examining other

race groups, the prevalence of F/P perceived health status was significantly higher in Black,
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NHOPI, and Al/AN individuals compared to White individuals and was also higher in males and
females of these groups. Asian individuals reported having the lowest rate of F/P health (See
Table 2.4).

Overweight and Obesity

Prevalence of overweight and obesity was significantly higher in Mixed Race individuals
than in White individuals. Although the prevalence between Mixed Race and White males did
not differ, it was significantly higher in Mixed Race females (60.3% vs. 56.8%). The prevalence
of overweight and obesity was higher in Black, NHOPI, and AI/AN individuals than in White

individuals and was significantly lower in Asian respondents (See Table 2.4).
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Table 2.3. Demographics of BRFSS 2012 respondents. Values are presented as %.

Race Age Sex Education Income
18t0 65y 65+y Male Female HSor Less  College+ | <$15,000/y >$15,000/y

Mixed Race 78.9 21.1 43.6 56.4 404 59.7 18.4 81.6
White 65.2 34.8 404 59.6 36.5 63.5 10.5 89.5
Black 74.8 25.2 33.5 66.5 48.6 514 24.0 76.0
Asian 83.0 17.0 47.8 52.2 21.6 78.4 9.2 90.8
NHOPI 89.4 10.6 44.1 55.9 53.1 46.9 19.8 80.2
Al/AN 80.0 20.0 44,1 55.9 55.8 44,2 27.3 72.7

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NHOPI, Native Hawaiian or Other Pacific Islander; AlI/AN,
American Indian or Alaska Native; y, year; HS, High School; College+, Some College or More; <$15,000/y, Less than $15,000 per
year; >$15,000/y, Greater than $15,000 per year.
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Table 2.4. Prevalence of diet-related chronic conditions in BRFSS 2012 respondents. Values are presented as % (95% ClI).

Race Fair or Poor Health Overweight & Obese Diabetes
All Males Females All Males Females All Males Females
Mixed 24.9° 23.4° 26.0° 65.5° 72.0 60.3° 13.0° 12.7 13.3°
Race (24.1,25.7) (22.2,24.7) (24.9,27.2) | (64.6,66.5) (70.6,73.3) (59.0,61.6) | (12.4,13.7) (11.7,13.7) (12.5,14.2)
White 18.1 17.5 18.5 63.6 72.9 56.8 11.7 12.6 11.2
(18.0,18.3) (17.4,17.8) (18.4,18.7) | (63.4,63.7) (72.6,73.1) (56.6,57.1) | (11.6,11.8) (12.4,12.8) (11.0,11.3)
Black 27.8° 25.4° 29.0° 75.6° 73.3 76.8° 19.7° 18.4° 20.3°
(27.4,28.2) (24.7,26.1) (28.5,29.5) | (75.2,76.0) (72.6,74.0) (76.3,77.4) | (19.3,20.1) (17.7,19.0) (19.9, 20.8)
Asian 10.9 0.8 11.9° 41.8° 51.6° 32.4° 8.2 8.5 7.8°
(10.3,11.5)  (9.0,10.7) (11.1,12.8) | (40.8,42.8) (50.1,53.0) (31.1,33.8) | (7.6,8.7) (7.7, 9.4) (7.1, 8.6)
NHOPI 23.1° 21.6° 24.3° 69.8° 74.7 65.7° 11.8 12.7 11.0
(21.3,25.0) (18.9,24.5) (21.8,27.0) | (67.7,71.9) (71.6,77.6) (62.7,68.7) | (10.4,13.3) (10.6,15.1) (9.3, 13.0)
AUAN 30.2° 29.7° 30.5° 72.6° 76.1° 69.8° 18.0° 17.6° 18.3°
(29.2,31.2) (28.2,31.2) (29.2,31.9) | (71.6,73.6) (74.6,77.4) (68.3,71.1) | (17.2,18.9) (16.4,18.9) (17.2,19.4)

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; NHOPI, Native Hawaiian or Other Pacific Islander; AlI/AN,
American Indian or Alaska Native.
Note: p-values were omitted for ease of interpretation.
%0 < 0.05 when compared to all White respondents.

®p < 0.05 when compared to White male respondents.

“p < 0.05 when compared to White female respondents.

55




Diabetes

The prevalence of reported diabetes was significantly higher in Mixed Race individuals
than in White individuals (13.0% vs. 11.7%). Although there was no difference in males, the
prevalence of diabetes was significantly higher in Mixed Race females than in White females.
Compared to White individuals, the prevalence of diabetes was significantly higher in Black and
Al/AN individuals, but was not different in NHOPI individuals. Asian respondents reported the
lowest rate of diabetes (See Table 2.4).

Coronary Heart Disease

The prevalence of reported CHD was similar in AI/AN, Mixed Race, and White. CHD
was significantly lower in Mixed Race males than in White males, but significantly higher in
Mixed Race females than White females (Table 2.5).

Coronary Heart Disease + Myocardial Infarction

The prevalence of the combination of CHD and M.I. was similar in Mixed Race and
White individuals. There was no difference in prevalence in males, but Mixed Race females had
a significantly higher prevalence than White females. Overall, the prevalence of CHD and M.I.
was similar in AI/AN, Mixed Race, and White individuals, while Black, Asian, and NHOPI had

lower rates (Table 2.5).

Coronary Heart Disease + Myocardial Infarction + Stroke

Mixed Race individuals had a significantly higher prevalence of the combination of
CHD, M.I., and stroke compared to White respondents. Although there was no difference in the
prevalence in males, Mixed Race females had a higher prevalence of combined CHD, M.I., and
stroke. When the other races were compared to White individuals, the prevalence of CHD, M.I.,
and stroke was higher in AI/AN individuals and lowest in Asian individuals. The prevalence

rates in Black and NHOPI respondents were not different (See Table 2.5).
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Table 2.5. Prevalence of reported coronary heart disease conditions in BRFSS 2012 respondents. VValues are presented as % (95% CI).

Race CHD CHD + M.I. CHD + M.I. + Stroke
All Males Females All Males Females All Males Females
Mixed 6.5 7.0° 6.2° 3.4 4.2 2.3° 1.0 1.1 1.0°
Race (6.1, 7.0) (6.2,78) (5.6,6.9) | (3.0,3.8) (3.6,4.8) (2.4,3.2) (0.8,1.2) (0.8, 1.4) (0.8, 1.3)
White 6.5 8.4 5.1 3.2 4.7 2.1 0.6 0.8 0.5
(6.4, 6.5) (8.3,86) (5.0,5.2) | (3.1,32) (4.6,4.8) (2.1,2.2) (0.6, 0.7) (0.8, 0.9) (0.4, 0.5)
Black 5.6° 5.6 5.6° 2.4° 2.9° 2.1 0.7 0.8 0.6°
(5.4, 5.8) (5.2,6.0) (5.3,5.9) | (2.2,25) (2.6,3.2) (2.0, 2.3) (0.6, 0.8) (0.7, 1.0) (0.5,0.7)
Asian 2.3° 3.1° 1.5° 1.0° 1.5° 0.5° 0.2 0.3 0.1°
(2.0, 2.6) (2.6,36) (1.2,1.9) | (0.8,1.2) (1.2,1.9) (0.4, 0.8) (0.1, 0.3) (0.2, 0.5) (0.1, 0.3)
NHOPI 4.5 5.0° 4.0 2.3 2.9° 1.7 0.5 0.6 0.4
(3.6, 5.5) (3.7,6.7)  (3.0,5.4) | (1.7,3.0)  (2.0,4.3) (1.1,2.7) (0.3, 0.9) (0.3, 1.5) (0.1, 1.0)
AAN 6.6 7.6 5.8° 3.9° 5.5° 25 1.2 1.8° 0.8°
(6.1,7.2) (6.8,85) (5.2,6.5) | (35,43 (4.8,6.4) (2.1,3.1) (1.0, 1.5) (1.4, 2.3) (0.6, 1.1)

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; CHD, Coronary Heart Disease; M.I., Myocardial Infarction;

NHOPI, Native Hawaiian or Other Pacific Islander; AI/AN, American Indian or Alaska Native.
Note: p-values were omitted for ease of interpretation.

%0 < 0.05 when compared to all White respondents.

b < 0.05 when compared to White male respondents.
‘p < 0.05 when compared to White female respondents.
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Table 2.6. Odds of diet-related chronic conditions of racial minorities compared to White BRFSS 2012 respondents.

Model 1° Model 2° Model 3° Model 4¢ Model 5° Model 6'
OR 95% CI OR 95% CI OR 95% ClI OR 95% CI OR 95% CI OR 95% CI

Mixed Race

F/P Health 149 (1.43,156) 184 (1.76,193) 163 (1.54,171) 1.60 (1.52,169) 1.64 (1.56,1.73) 164 (1.56,1.74)

OW&OB 109 (104,114) 113 (108 118) 111 (106 ,1.16) 112 (107,1.18) 1.12 (107,118 113 (1.08,1.19)

Diabetes 113 (1.06,119) 147 (1.39,156) 1.37 (1.28,146) 138 (1.29,147) 1.38 (1.30,148) 1.39 (130, 1.49)
AIAN

F/P Health 195 (1.86,2.04) 238 (2.26,2.50) 1.69 (1.60,1.79) 166 (1.57,1.76) 1.63 (154, 1.73) 1.63 (1.54,1.73)

OW&OB 152 (l44,160) 156 (149,165 155 (146,1.64) 160 (1.51,169) 159 (150,1.68) 1.59 (1.50, 1.69)

Diabetes 165 (156,175 215 (2.03,2.28) 1.89 (1.74,198) 187 (1.76,2.00) 1.85 (1.73,1.98) 1.86 (L.74,1.99)
NHOPI

F/P Health 136 (1.22,151) 194 (1.74,2.16) 152 (1.34,171) 155 (1.37,175) 151 (1.33,1.71) 150 (1.32,1.70)

OW&OB 133 (1.20,147) 142 (1.28,157) 134 (120,150) 136 (1.22,152) 134 (1.20,150) 1.32 (118, 147)

Diabetes 1.00° (0.87,1.15) 1.63 (1.41,188) 1.50 (1.29,1.75) 151 (1.29,1.76) 147 (1.26,1.72) 1.45 (1.24,1.69)
Black

F/P Health 174 (1.70,1.78) 198 (1.93,2.02) 151 (147,155) 156 (1.52,1.60) 148 (1.44,152) 148 (1.44,152)

OW&OB 178 (L.74,182) 194 (1.89,1.99) 191 (1.86,1.96) 191 (1.86,1.96) 1.87 (1.82,1.92) 1.88 (1.83, 1.93)

Diabetes 184 (1.79,189) 226 (220,2.32) 199 (1.93,205 200 (194, 206) 194 (1.89,2.00) 1.95 (1.89,2.01)
Asian

F/PHealth 055 (0.52,0.59) 0.71 (0.66,0.76) 0.78 (0.73,0.84) 085 (0.79,0.92) 0.82 (0.76,0.88) 0.82 (0.76, 0.88)

OW&OB 041 (0.39,043) 041 (0.39,042) 041 (0.39,043) 0.40 (0.38,042) 039 (0.37,0.41) 039 (0.37,041)

Diabetes 0.67 (0.62,072) 0.93° (0.87,1.01) 0.98° (0.90,1.06) 0.98° (0.90,1.06) 0.96° (0.89,1.05) 0.97% (0.89, 1.05)
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Table 2.6. (Continued) Odds of diet-related chronic conditions of racial minorities compared to White BRFSS 2012 respondents.
Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; OR, Odds Ratio; Cl, Confidence Interval; F/P Health, Fair or
Poor Health; OW, Overweight; OB, Obese; AIAN, American Indian or Alaska Native; NHOPI, Native Hawaiian or Other Pacific
Islander.

®Model 1 is unadjusted model.

Model 2 adjusted for age and sex.

“Model 3 adjusted for age, sex, education, and income.

IModel 4 adjusted for age, sex, education, income, and smoking.

*Model 5 adjusted for age, sex, education, income, smoking, and physical activity.

"Model 6 adjusted for age, sex, education, income, smoking, physical activity, and state of residence.

9AIl values except those marked “g” were significant at p<0.05.
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Table 2.7. Odds ratios for coronary heart disease conditions of racial minorities compared to White BRFSS 2012 respondents.

Model 17 Model 2° Model 3° Model 4° Model 5°¢ Model 6'

OR 95% ClI OR 95% ClI OR 95% ClI OR 95% Cl OR 95% ClI OR 95% Cl
Mixed Race
CHD 1.029 (0.94,1.10) 1.46 (1.34,1.58) 1.37 (1.26,1.50) 1.35 (1.23,1.47) 1.35 (1.24,1.48) 1.36 (1.24,1.48)
CHD + M.I. 1.07¢ (0.96,1.20) 152 (1.36,1.70) 1.39 (1.23,1.56) 1.34 (1.19,151) 1.35 (1.20,1.53) 1.35 (1.20,1.53)
CHD+M.I.+S 1.64 (1.34,2.00) 243 (1.99,2.98) 196 (156,2.45) 190 (1.51,2.38) 1.94 (1.54,2.43) 1.92 (1.53,2.41)
AIAN
CHD 1.02% (0.94,1.12) 145 (1.32,159) 129 (1.17,142) 123 (1.11,136) 121 (1.09,1.34) 121 (1.09,1.34)
CHD + M.I. 1.23 (1.09,1.38) 1.73 (1.54,1.95) 148 (1.30,1.68) 140 (1.23,159) 1.48 (1.30,1.68) 1.36 (1.20,1.55)
CHD+M.l.+S 199 (1.62,2.44) 293 (2.38,3.61) 224 (1.79,2.80) 218 (1.75,2.73) 208 (1.66,2.61) 2.07 (1.65,2.59)
NHOPI
CHD 0.68 (0.55,0.84) 1.35 (1.08,1.69) 1.23° (0.97,156) 1.26° (0.99,1.60) 1.249 (0.97,157) 1.22° (0.96, 1.55)
CHD + M.I. 0.71 (0.52,0.96) 1.39 (1.01,1.90) 1.25% (0.90,1.74) 1.24° (0.89,1.73) 1.25° (0.90,1.74) 1.26° (0.90, 1.75)
CHD+M.l.+S 0.74% (0.38,1.42) 1.49° (0.77,2.89) 1.219 (0.60,2.45) 1.26° (0.62,2.55) 1.27° (0.63,2.58) 1.31° (0.65, 2.66)
Black
CHD 0.86 (0.82,0.90) 1.12 (1.07,1.17) 1.00° (0.95,1.05) 1.00° (0.95,1.05) 0.98% (0.94,1.03) 0.98° (0.93,1.03)
CHD + M.I. 0.75 (0.70,0.80) 0.99 (0.93,1.06) 0.84 (0.78,0.91) 0.84 (0.78,0.91) 0.83 (0.77,0.89) 0.83 (0.77,0.89)
CHD+M.l.+S 1.08% (0.95,1.22) 1.41 (1.24,1.60) 1.09° (0.95 1.25) 1.13° (0.99,1.30) 1.11° (0.97,1.27) 1.10° (0.96, 1.26)
Asian
CHD 0.34 (0.30,0.39) 0.51 (0.45,0.59) 0.54 (0.47,0.63) 0.56 (0.49,0.65) 0.56 (0.48,0.65) 0.56 (0.48, 0.65)
CHD + M.I. 0.30 (0.24,0.37) 0.45 (0.37,055) 050 (0.40,0.62) 0.52 (0.42,0.65) 052 (0.42,0.65) 0.52 (0.42,0.62)
CHD+M.I.+S 0.32 (0.21,0.49) 0.49 (0.32,0.76) 059 (0.38,0.92) 0.66° (0.42,1.02) 0.67° (0.43,1.04) 0.65° (0.42,1.02)
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Table 2.7. (Continued) Odds ratios for coronary heart disease conditions of racial minorities compared to White BRFSS 2012
respondents.
Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; OR, Odds Ratio; Cl, Confidence Interval; CHD, Coronary Heart

Disease; M.1., Myocardial Infarction; S, Stroke; AIAN, American Indian or Alaska Native; NHOPI, Native Hawaiian or Other Pacific
Islander.

®Model 1 is unadjusted model.

Model 2 adjusted for age and sex.

“Model 3 adjusted for age, sex, education, and income.

IModel 4 adjusted for age, sex, education, income, and smoking.

*Model 5 adjusted for age, sex, education, income, smoking, and physical activity.

"Model 6 adjusted for age, sex, education, income, smoking, physical activity, and state of residence.

[{P)

YAl values except those marked “g” were significant at p<0.05.
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Odds of Diet-Related Chronic Conditions

Table 2.6 shows the calculated odds ratios for F/P health, overweight and obesity, and
diabetes in the six statistical models for the following comparisons: Mixed Race vs. White,
American Indian or Alaska Native vs. White, Native Hawaiian or Pacific Islander vs. White,
Black vs. White, and Asian vs. White. The calculated odds ratios for CHD, CHD + M.I., and
CHD + M.I. + stroke using the same models and in the same race comparisons are shown in
Table 2.7.

Fair or Poor Health

When the odds of F/P health were examined, Mixed Race individuals were more likely to
report F/P health than White individuals in all six models. After adjusting for age and sex, Mixed
Race individuals were 1.84 times more likely than Whites to report F/P health. When the model
was adjusted for age, sex, education, income, smoking, physical activity, and state of residence
(fully adjusted model), Mixed Race individuals were 1.64 times more likely to report F/P health
than White individuals. In the fully adjusted model, AlI/AN, Black, and NHOPI individuals were
also more likely to report F/P health than White individuals, but these odds were not significantly
different from those of Mixed Race individuals. Asian respondents were less likely than White
respondents to report having F/P health. Odds ratios from the fully adjusted model for F/P health

for all race groups are shown in Figure 2.1.

Overweight and Obesity

In all models, Mixed Race individuals were more likely to be overweight and obese than
White individuals. The odds of Mixed Race individuals being overweight and obese were four to
13% higher than that of White individuals. When the other race groups were examined, AI/AN
and Black individuals had greater odds for overweight and obesity compared to Whites than
Mixed Race individuals. NHOPI individuals also had greater odds for overweight and obesity
compared to White individuals than Mixed Race individuals in all but the fully adjusted model.
Asian respondents had lower odds of overweight and obesity than White individuals. Odds ratios
from the fully adjusted model for overweight and obesity for all race groups are shown in Figure
2.2.

62



Diabetes
When odds of diabetes were estimated, Mixed Race individuals were 1.13 times more

likely to report having diabetes than White individuals in the unadjusted model. After adjusting
for age and sex, Mixed Race individuals were 1.47 times more likely to report having diabetes
than White individuals. The odds of diabetes in Mixed Race individuals remained greater than
that of White individuals in the remaining models. In all models, AI/AN and Black individuals
were more likely to report having diabetes than White individuals and the odds were
significantly higher than in those of Mixed Race individuals compared to Whites. Odds ratios

from the fully adjusted model for diabetes for all race groups are shown in Figure 2.3.

Fair/Poor Health

1.5

Odds Ratio

0.5

Mixed AT/AN NHOPI Black Asian
Race

Race

Figure 2.1. Odds ratio plots fair or poor perceived health in the fully adjusted model (adjusted
for age, sex, education, income, smoking, physical activity, and state of residence) for all race
groups. (Abbreviations: AlI/AN, American Indian/Alaska Native; NHOPI, Native Hawaiian or

Other Pacific Islander.)
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Figure 2.2. Odds ratio plots for overweight and obesity in the fully adjusted model (adjusted for
age, sex, education, income, smoking, physical activity, and state of residence) for all race
groups. (Abbreviations: Al/AN, American Indian/Alaska Native; NHOPI, Native Hawaiian or

Other Pacific Islander.)
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Figure 2.3. Odds ratio plots for reported diabetes in the fully adjusted model (adjusted for age,
sex, education, income, smoking, physical activity, and state of residence) for all race groups.
(Abbreviations: Al/AN, American Indian/Alaska Native; NHOPI, Native Hawaiian or Other
Pacific Islander.)
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Coronary Heart Disease

In all except the unadjusted model, Mixed Race individuals were more likely than White
individuals to report having CHD. In the fully adjusted model, the odds were 36% higher in
Mixed Race individuals than in White individuals. Compared to other race groups, AlI/AN and
NHOPI had odds similar to that of Mixed Race when compared to White respondents. Odds

ratios from the fully adjusted model for CHD for all race groups are shown in Figure 2.4.

Coronary Heart Disease + Myocardial Infarction

When CHD and M.I. were combined, Mixed Race individuals were more likely to report
having CHD and M.I. than White individuals in all models except the unadjusted model. In the
fully adjusted model, the odds for CHD and M.I. were 35% greater for Mixed Race individuals
compared to White individuals. The odds of CHD and M.I. were similar in AlI/AN to Mixed
Race individuals when compared to White individuals, but there was no difference in odds for
CHD and M.1. in Black, NHOPI, or Asian compared to White individuals. Odds ratios from the

fully adjusted model for CHD + M.I. for all race groups are shown in Figure 2.5.

Coronary Heart Disease + Myocardial Infarction + Stroke

When the combination of all three CHD conditions were examined, Mixed Race
individuals were more likely to report having CHD, M.1., and stroke in all models. In the fully
adjusted model, Mixed Race individuals were 1.92 times more likely to reporting having CHD,
M.1., and stroke than White individuals. Similar to odds of CHD and M.l., the odds of AI/AN
individuals were similar to those of Mixed Race individuals when compared to White
individuals, but there was no difference in odds for CHD, M.I., and stroke in Black, NHOPI, or
Asian compared to White individuals. Odds ratios from the fully adjusted model for CHD + M.I.

+ Stroke for all race groups are shown in Figure 2.6.
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Coronary Heart Disease
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Figure 2.4. Odds ratio plots for reported coronary heart disease in the fully adjusted model
(adjusted for age, sex, education, income, smoking, physical activity, and state of residence) for
all race groups. (Abbreviations: Al/AN, American Indian/Alaska Native; NHOPI, Native

Hawaiian or Other Pacific Islander.)

Coronary Heart Disease + Myocardial Infarction
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Figure 2.5. Odds ratio plots for reported coronary heart disease and myocardial infarction in the
fully adjusted model (adjusted for age, sex, education, income, smoking, physical activity, and
state of residence) for all race groups. (Abbreviations: Al/AN, American Indian/Alaska Native;

NHOPI, Native Hawaiian or Other Pacific Islander.)
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Coronary Heart Disease + Myocardial Infarction + Stroke
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Figure 2.6. Odds ratio plots for reported coronary heart disease, myocardial infarction, and
stroke in the fully adjusted model (adjusted for age, sex, education, income, smoking, physical
activity, and state of residence) for all race groups. (Abbreviations: AI/AN, American
Indian/Alaska Native; NHOPI, Native Hawaiian or Other Pacific Islander.)

Discussion
The current study aimed to determine the prevalence of selected diet-related chronic

conditions in Mixed Race individuals to assess whether Mixed Race individuals have greater
odds for the selected conditions than White individuals using a national dataset that followed
OMB Directive No. 15. Findings provide a foundation for further research to be done in this
area, as several key observations demonstrate the need for more attention to this population.
Mixed Race individuals had a higher prevalence of all of the selected diet-related chronic
conditions than White individuals. When odds ratios were calculated, Mixed Race individuals
also had greater odds of all of the selected the diet-related chronic conditions in each statistical
model except for the unadjusted models of CHD and CHD + M.I. Although Mixed Race
respondents did not have the highest prevalence of reported F/P health, these individuals did
have one of the greatest odds for F/P health in addition to all three levels of CHD compared to
White respondents. Because Mixed Race individuals have greater prevalence rates and odds of
developing diet-related chronic conditions, there is a need for more research in this area to better

understand disease and related factors in this population. Because the Mixed Race respondents
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were younger, had higher rates of smoking (data not shown), and showed greater odds of CHD
conditions and F/P health, it is crucial for prevention and intervention programs to be developed
and targeted to these individuals.

Based on scientific literature, this appears to be the first study to investigate health status
of Mixed Race individuals in the United States of any age using a national dataset. Thus, there is
limited evidence for comparison at the national level, although some localized studies have been
published. The 1993 Multiethnic Cohort (MEC) Study, which collected data on 215,251 adult
men and women aged 45 to 75 years living in California and Hawai‘i, was established to
examine lifestyle exposures in relation to disease outcomes. Findings from this study indicated
that the prevalence of overweight and obesity was similar or higher in Mixed Race individuals
than in their component race and ethnic groups (Albright et al., 2008; Albright, Steffen, Wilkens,
Henderson, & Kolonel, 2007). The results of the current study showed that prevalence and odds
of diet-related chronic conditions are higher in Mixed Race individuals than in White
individuals. Given the findings of the MEC study and the current study, the greater prevalence
and odds of diet-related chronic conditions in Mixed Race adults further supports the inclusion of
Mixed Race individuals in health analyses and reports.

Because Mixed Race individuals had greater odds of all levels of CHD, one area that
deserves more attention is the compounding effect of Mixed Race individuals’ unique identity
and experiences and the level of stress associated with those experiences. For many years, the
study of stress, which is a risk factor for hypertension and CHD, has been considered a
potentially important pathway connecting a person’s experience, living and working conditions,
interpersonal relations, and other behavioral variables to biological factors that more directly
influence health (National Research Council (U.S.), 2004). Because some of the major potential
sources of stress include race, social class, and culture, the unique identity and experiences of
Mixed Race individuals may contribute to the occurrence of CHD in this population, reinforcing
the need for additional research in this area. This notion also demonstrates the need for Critical
Race Theory (CRT) to be applied in health studies. Critical Race Theory helps investigators
remain attentive to equity while carrying out research, scholarship, and practice (Ford &
Airhihenbuwa, 2010a). By applying CRT via the use of Public Health Critical Race praxis, the

health field can conduct CRT-based health equity research to facilitate knowledge production
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that incorporates contemporary racial phenomena into understanding of the conditions and
populations (Ford & Airhihenbuwa, 2010Db).

The findings of the current study have additional implications for the health and nutrition
fields. The clear disparities observed demonstrate the need for the CDC (i.e., NHANES) and
other federal agencies to adhere to OMB Directive No. 15 to ensure that the civil rights of all
individuals are protected in terms of health and research and so that progress can be made toward
health equity. Data on Mixed Race and other excluded groups must be included and reported on
to ensure the visibility and equality of these groups in health analyses, reports, policies, and
programs. It is important for researchers not to exclude these individuals from studies or
analyses. Groups of individuals must not be excluded due to small sample size; researchers must
at least report the minimum recommendation, which is the number of Mixed Race individuals in
the study. Additionally, researchers must not re-classify individuals into single race groups (or
the category “Other”) if participants were allowed to select more than one race on initial data
collection forms. In statistical models, race must not simply be used as an adjustment variable;
researchers should stratify and report by race groups. Omitting race in statistical models does not
eliminate the inequalities, but makes them more difficult to observe.

Strengths and Limitations

The strengths of this study lie in its use of a large national dataset that adheres to OMB
Directive No. 15 to investigate health in adults. The findings from this study contribute to the
very limited body of knowledge on health and diet-related chronic conditions in Mixed Race
individuals. The findings from this study also provide support and leverage for the inclusion of
Mixed Race individuals and other invisible populations in health analyses and reports that are
used to develop programs and policies. There were also several limitations of the current study,
mostly related to the nature of data collection in BRFSS surveys. First, the study was subject to
recall bias because the BRFSS surveys relied on self-reported data via telephone. Respondents
may not accurately recall or report information, especially in regards to body weight, behaviors,
and disease status. Additionally, because a national dataset with specific goals was used, the
available variables were limited and a complete examination of health status in Mixed Race

individuals could not be conducted. Although this is a limitation, it highlights the importance of
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improving data collection techniques and information requested via surveys and adhering to the

legal guidelines set forth by OMB Directive No. 15.

Conclusions

Because of the greater odds of diet-related chronic conditions in Mixed Race individuals,
it is critical that they no longer be excluded from analyses and reports involving diet-related
health and disease. Due to the rapid growth of the Mixed Race population, agencies and
researchers need to adhere to the law and embrace the technologies that will aid in categorizing
these individuals to ensure that no one is invisible. For planning purposes, funding allocations, or
other efforts that require race-based statistics, the current study shows that people who identify
as more than one race must be included to ensure that the civil rights of these individuals are not

violated.
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CHAPTER 3. IDENTIFICATION OF DIETARY PATTERNS AND CHANGE IN
DIETARY PATTERN INTAKE IN FEMALE ADOLESCENTS IN HAWAI‘I

Abstract

Despite limited data on obesity in adolescents in Hawai‘i, the 2009 Youth Risk Behavior
Survey estimated that 14.5% of ninth through twelfth graders are obese. Identification of dietary
patterns may provide insight into the relationship between dietary intake and health outcomes.
The goal of the current study was to characterize dietary patterns at two time points over a two-
year period in 148 adolescents ages nine to 14 years participating in the Female Adolescent
Maturation (FAM) study on the island of O‘ahu. Relationships between dietary pattern intake
score and body mass index (BMI) percentile were also investigated. Dietary patterns were
identified at Times 1 and 2 using the principal factor analysis method with STATA version 13.0.
The relationship between dietary pattern intake and weight status was examined by comparing
the BMI percentile of high and low scorers on each dietary pattern at Time 1 and Time 2 using a
two-sample t-test. At Time 1, two dietary patterns were identified: (1) Time 1-Pattern 1,
characterized by high intakes of non-whole grains, potatoes, milk, cheese, frankfurters, poultry,
nuts and seeds, discretionary fat, and added sugar; and (2) Time 1-Pattern 2, characterized by
high intakes of starchy vegetables, other vegetables, other fruits, poultry, and nuts and seeds.
Identification of the dietary patterns at Time 2 revealed that three dietary patterns emerged that
differed from those identified at Time 1. These patterns were: (1) Time 2-Pattern 1,
characterized by high intakes of non-whole grains, other vegetables, meat, poultry, discretionary
fat, and added sugar; (2) Time 2-Pattern 2, characterized by high intakes of whole grains,
tomatoes, and cheese and low intakes of poultry and eggs; and (3) Time 2-Pattern 3,
characterized by high intakes of deep yellow vegetables, tomatoes, other vegetables, eggs and
soy. Body mass index percentile did not differ between high and low scorers on any of the
dietary patterns at either time point. These results indicate that dietary pattern intake changed
from Time 1 to Time 2, but the patterns may not be related to weight status in this population.
The findings from the current study demonstrate the importance of frequent nutrition assessment
in the adolescent population to monitor changes in dietary intake that may affect growth and

health during adolescence.
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Introduction

Obesity rates are increasing in individuals from childhood across the ages, with national
reports estimating that about 21% of U.S. adolescents are obese (Ogden et al., 2014). Although
removed from the continental United States, the state of Hawai‘i is not immune to the nation’s
rise in obesity prevalence. While there are few population-based data available on overweight
and obesity in children in the Pacific region, studies have indicated that obesity remains a major
threat among youth (Novotny, Oshiro, & Wilkens, 2013). The 2009 Youth Risk Behavior Survey
estimated that 14.5% of ninth through twelfth graders in Hawai‘i are obese, though certain
communities report more than twice the national rate (Centers for Disease Control and
Prevention, 2013; Chai et al., 2003). Dietary intake during childhood and adolescence is related
to the development of obesity in youth, and also has important short- and long-term health
effects (Karnik & Kanekar, 2012; Sabin & Kiess, 2015).

Despite a large body of research examining the effects of dietary intake on development
obesity in youth, this relationship is complex and has yet to be fully elucidated (Agostoni et al.,
2011). Previous studies focused on exploring the association between dietary intake and health
outcomes have traditionally examined specific components of the diet, such as nutrients, foods,
or food groups (Moeller et al., 2007). In investigating diet-disease relationships, an all-inclusive
examination of dietary patterns rather than intake of individual foods or food groups may be
beneficial, as conclusions may be drawn based on overall intake of a diverse diet (Moeller et al.,
2007).

Cross-sectional studies investigating the relationship between dietary patterns and obesity
in adolescents have yielded mixed results. Some studies have shown that certain dietary patterns
were associated with overweight, obesity, and obesity-related conditions (Okubo et al., 2007;
McNaughton et al., 2008), while others revealed no association between dietary patterns and
weight-related factors (Chan et al., 2014; Craig et al., 2010; Song et al., 2005). Studies involving
cross-sectional analyses using longitudinal data have also produced mixed findings. A study of
multiethnic adolescents in Minnesota, for example, showed that dietary patterns were not
associated with weight-related factors (Cutler et al., 2012), while others have shown that certain
dietary patterns were associated with overweight, obesity, and/or obesity-related conditions
(Cellingrath et al., 2010; Ritchie et al., 2007; Smith et al., 2014; Song et al., 2009).
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Studies examining dietary patterns in adolescents have not been done in Hawai‘i.
Furthermore, previous studies have shown that multiple dietary patterns can be identified in
adolescents at a given time point and may change over time within the same population (Chan et
al., 2014; Craig et al., 2010; Cutler et al., 2012, 2009; Okubo et al., 2007; Oellingrath et al.,
2010; McNaughton et al., 2008; Ritchie et al., 2007; Smith et al., 2014; Song et al., 2005; Song
et al., 2009), which has particular implications for Hawai‘i due to the lack of organized statewide
nutrition assessment. Given the lack of Hawai‘i-specific information regarding dietary patterns in
adolescents, the primary aims of the current study were to: (1) characterize dietary patterns in
female adolescents ages nine to 14 living on the island of O‘ahu at two time points over a two-
year period; and (2) examine the relationship between dietary patterns and body mass index

(BMI) percentile.

Research Questions
To accomplish the aims of the current study, the following research questions were
addressed:
1) What dietary patterns existed in female adolescents aged nine to 14 years living on O‘ahu
at Time 1 of the Female Adolescent Maturation (FAM) study (exam year 2000-2001)?
2) What dietary patterns existed at Time 2 (exam year 2003-2004) of the FAM study in the
same group of participants?
3) Were there differences in BMI percentile between high and low scorers on each dietary

pattern at each time point?

Methods and Procedures
Study Design

A secondary analysis of data from the FAM study was performed. The FAM study was
done in the early and mid-2000s at the University of Hawai‘i at Manoa and was designed to
investigate dietary, physical activity, hormonal, and genetic factors that may influence adolescent
growth, development, and maturation (Daida et al., 2006). Cross-sectional analyses were done at

two time points with the use of the longitudinal data. Longitudinal study design is ideal for
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observing changes in dietary patterns in the same subjects over time and estimating specific

disease risk based on these changes.

Study Population

Recruitment and characteristics of participants in the FAM study have been described
previously (Daida et al., 2006). Briefly, at the time of data collection, age-eligible female
adolescents were selected from the membership files of Kaiser Permanente, a managed care
system in Hawai‘i. The participant selection criteria were: (1) healthy female adolescents living
on the island of O‘ahu; (2) between the ages of 9 and 14 years; and (3) no history of chronic
diseases or use of asthma, antiepileptic, or steroid medications. Because the current secondary
analysis involves the use of longitudinal data, an additional criterion for inclusion in the analysis
was participation in and having complete data for the first two FAM study years: 2001-2002
(Time 1) and 2002-2003 (Time 2). A total of 148 female adolescents met these criteria. The
study protocol was approved by the Institutional Review Boards at the University of Hawai‘i at
Manoa and the managed care system, and the secondary data analysis qualified for exempt status

from the University of Hawai‘i at Manoa Institutional Review Board.

Demographics

Race and age information was obtained from parents at Time 1. For the current study,
girls’ race was determined based upon the parents’ reported race. Girls were classified as Mixed
Race if the parents reported being of two or more different race groups. Participants in the Mixed
Race category were not further divided based on race, both because the division is an unethical
representation of Mixed Race individuals as a collective race group and because Daida et al.
(2006) previously showed no differences in dietary profiles when Mixed Race participants were

further categorized by race.

Anthropometric Measurements
Anthropometric measurements, which included weight and height, among other
measures, were taken during a visit to the managed care facility at Time 1 and Time 2. Weight

was measured with a scale (Seca, Chino, California) and height was measured using a digital
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stadiometer (Measurement Concepts, North Bend, Washington), with the closest two of three
measurements averaged and used in the analysis (Daida et al., 2006). BMI percentile was
calculated based on the Centers for Disease Control and Prevention (CDC) BMI-for-age growth
charts (Centers for Disease Control and Prevention & National Center for Health Statistics,
2000).

Dietary Intake

Dietary data were collected at Time 1 and Time 2 using a 3-day dietary record that were
completed by the participants with their parents’ assistance and included two weekdays and one
weekend day. Measurement cups and spoons were given to participants to help with portion size
estimations and project staff reviewed the dietary records with each participant for clarification.
Nutrient and food group analyses were performed at the University of Hawai‘i Cancer Center
using the Shared Nutrition Food Composition Database, and all data were entered by one
dietitian and checked by a second (Daida et al., 2006). Foods reported in the dietary records were
categorized into the 30 United States Department of Agriculture (USDA) standardized food
groups at the time of data collection (Table 3.1). At the time of the initial study, the 2000 United
States Dietary Guidelines for Americans were used; therefore, the 2000 Food Guide Pyramid
was used in the categorization of foods into groups (United States Department of Agriculture,
2000).
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Table 3.1. United States Department of Agriculture Standardized Food Groups (United States
Department of Agriculture, 2000).

Pyramid Food Groups

1. Total grain 16. Yogurt

2. Whole grain 17. Cheese

3. Non-whole grain 18. Meat, poultry, fish

4. Total vegetables 19. Meat (beef, pork, veal, lamb, game)
5. Dark green leafy vegetables 20. Organ meats (meat, poultry)

6. Deep-yellow vegetables 21. Frankfurters, sausage, luncheon meats
7. White potatoes 22. Poultry (chicken, turkey, other)

8. Other starchy vegetables 23. Fish (fish, shellfish, other)

9. Tomatoes 24. Eggs

10. Other vegetables 25. Cooked dry beans and peas

11. Total fruits 26. Soybean products (tofu, meat analogs)
12. Citrus fruits, melons, and berries 27. Nuts and seeds

13. Other fruits 28. Discretionary fat

14. Total Dairy 29. Added sugars

15. Milk 30. Alcohol

Statistical Analyses

Analyses for the current study were performed using STATA version 13.0 (StataCorp,
College Station, TX). Age, BMI percentile, and energy intake were compared at both time points
using a paired t-test and weight category frequencies were calculated using two-by-two
frequency tables. Weight status was categorized according to sex- and age-specific reference
data from the CDC growth charts (Centers for Disease Control and Prevention & National Center

for Health Statistics, 2000). A p-value of 0.05 was considered statistically significant.

Dietary Pattern Analysis
Analysis of dietary patterns at Time 1 was completed using principal factor analysis
(Research Question 1), which consisted of the following steps:

1) Prior to performing the factor analysis, the food serving intake averages of diet
records for 25 of the 30 USDA standardized food groups (total grain, total

vegetable, total fruit, total dairy, and alcohol intake groups were excluded) were
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2)

3)

4)

5)

adjusted for energy using the nutrient density method by dividing the serving
intake averages by 1,000 kilocalories (Willett et al., 1997).

Food serving intake averages at Time 1 were used as variables to enter the factor
analysis.

The adjusted food serving intakes entered the factor analysis to produce factors,
or dietary patterns, which were then orthogonally rotated using the varimax
procedure.

Retention of factors was determined based on two criteria: (a) the point at which
the Scree plot began to flatten; and (b) an Eigenvalue > 1.

Foods were then assigned to each factor based on how highly they loaded onto
each factor, which can be interpreted the same way as correlation coefficients,
with the most positive values contributing the most to a factor score (Newby &
Tucker, 2004). A correlation cutoff of 0.20 was used to assign foods to patterns
(Newby, Weismayer, Akesson, Tucker, & Wolk, 2006; de Castro, Baltar, Selem,
Marchioni, & Fisberg, 2015).

To determine adherence to dietary patterns, each participant was given a factor score for
each dietary pattern at Time 1. Factor scores were calculated by summing the adjusted intake

averages multiplied by factor loadings across the food items in each particular pattern.

Assessment and ldentification of Dietary Patterns at Time 2
To identify dietary patterns at Time 2 in the same participants (Research Question 2),

principal factor analysis following the same procedure as outlined for Time 1 above.

Relationship between Dietary Patterns and Weight Status

The relationship between dietary patterns and weight status was investigated by
examining and comparing the BMI percentile of high and low scorers on each dietary pattern at
Time 1 and Time 2 (Research Question 3). Participants were considered to be a high scorer if

their dietary pattern score was above the mean score for the corresponding pattern, and a low
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scorer if their dietary pattern score was below the mean. Mean BMI percentiles of high and low
scorers on each pattern were then compared using a two-sample t-test.
Results
Participant Characteristics

Participant characteristics are summarized in Table 3.2. The majority of participants were
Mixed Race (56.8%), followed by Asian (26.3%) and White (16.9%), respectively. Mean age at
Time 1 was 11.1 years. At Time 2, mean age was 13.1 years. Mean BMI percentile was in the
healthy range at both time points. At Time 2, more participants were in the healthy weight range
for BMI percentile, while fewer were classified in the underweight, overweight, and obese

ranges.

Table 3.2. Study characteristics of the Female Adolescent Maturation Study participants
(n=148).

Characteristic
Time 1 Time 2
Mean+SE
Age 11.1+0.1 13.1+0.1
BMI percentile? 59.7+24  58.2+23
Energy intake, 1,800+36 1,836+ 40
kcal/day
Weight status % (n)
Underweight 2.7 (4) 1.3(2)
Healthy weight 68.2 (101) 76.4 (113)
Overweight 16.9 (25) 14.9 (22)
Obese 12.2 (18) 7.4 (11)
Race % (n)
Mixed 56.8 (84) N/A
Asian 26.3 (39) N/A
White 16.9 (25) N/A

Abbreviation: BMI, body mass index; SE, standard error.

®Values for BMI percentile were not significantly different between Time 1 and Time 2.
®\alues for Energy intake were not significantly different between Time 1 and Time 2.

Time 1: Dietary Pattern Identification & Description
At Time 1, two dietary patterns were identified. The foods with the highest factor

loadings for each of the two patterns are presented in Table 3.3. The first dietary pattern, termed
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Time 1-Pattern 1 (T1-P1), was characterized by high intakes of non-whole grains, potatoes, milk,
cheese, frankfurters, poultry, nuts and seeds, discretionary fat, and added sugar. The second
dietary pattern, termed Time 1-Pattern 2 (T1-P2), reflected high intakes of starchy vegetables,
other vegetables, other fruits, poultry, and nuts and seeds.

Time 2: Dietary Pattern Identification & Description

The results of the principal factor analysis at Time 2 revealed three dietary patterns
distinct from the two patterns identified at Time 1. These patterns were: (1) Time 2-Pattern 1
(T2-P1), characterized by high intakes of non-whole grains, other vegetables, meat, poultry,
discretionary fat, and added sugar; (2) Time 2-Pattern 2 (T2-P2), characterized by high intakes of
whole grains, tomatoes, and cheese and low intakes of poultry and eggs; and (3) Time 2-Pattern
3 (T2-P3), characterized by high intakes of deep yellow vegetables, tomatoes, other vegetables,
eggs and soy. The foods with the highest factor loadings for each of the three patterns are
presented in Table 3.3. Although some of the foods (namely non-whole grains, poultry,
discretionary fat, and added sugar) in the T1-P1 pattern identified at Time 1 also characterized
the T2-P1 pattern, the T1-P2 dietary pattern did not remain stable. The T2-P2 and T2-P3 patterns

emerged at Time 2 and were characterized by different foods from those at Time 1.
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Table 3.3. Factor loadings for the dietary patterns identified at Time 1 and Time 2 of the Female Adolescent Maturation Study (n =
148).

Dietary Pattern

Time 1 Time 2

Food Group T1-P1 T1-P2 T2-P1 T2-P2 T2-P3

Whole grains -- --
Non-whole grains 0.23 - 0.63 -- -
Dark green leafy vegetables -- -- - --

Deep-yellow vegetables -
White potatoes 0.24 --
Other starchy vegetables - 0.21 -
Tomatoes -- -- --
Other vegetables - 0.29 0.34 -- 0.37
Citrus fruits, melons, and berries -- -- -- -- --
Other fruits -- 0.61 -- -- --
Milk 0.24 - - -- -
Yogurt -- -- -- -- --
Cheese 0.21 -- --
Meat (beef, pork, veal, lamb, game) -- -- 0.34 -- -
Organ meats (meat, poultry) --
Frankfurters, sausage, lunch meats 0.24 --
Poultry (chicken, turkey, other) 0.22 0.54
Fish (fish, shellfish, other) -- -- - -- -
Eggs -- -- -- -0.21 0.29
Cooked dry beans and peas -- -- - --

Soybean products -- --
Nuts and seeds 0.46 0.28 --
Discretionary fat 0.91 -- 0.83 -- -
Added sugars 0.24 -- 0.32 -- --
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Table 3.3. (Continued) Factor loadings for the dietary patterns identified at Time 1 and Time 2 of the Female Adolescent Maturation
Study.

Abbreviations: T1-P1, Time 1-Pattern 1; T1-P2, Time 1-Pattern 2; T2-P1, Time 2-Pattern 1; T2-P2, Time 2-Pattern 2; T2-P3, Time 2-
Pattern 3.

Note: Factor loadings <0.20 were omitted for ease of interpretation.
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Relationship between Dietary Patterns and Weight Status

The mean pattern scores and frequencies of low and high scorers on each dietary pattern
are shown in Table 3.4. When comparing mean BMI percentile between low and high scorers for
each dietary pattern at Time 1, no significant differences existed between groups (Table 3.4).
Similarly, at Time 2, no significant differences in mean BMI percentile were found between low

and high scorers for each of the three dietary patterns that were identified.
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Table 3.4. Comparison of body mass index percentile between high and low scorers for each dietary pattern identified at Time 1 and
Time 2 of the Female Adolescent Maturation Study. Body mass index percentile values are shown as mean = se.

Time 1
Dietary Pattern T1-P1 T1-P2
Mean Factor 0.160 0.007
Score
Score (n) Low (n=103) High (n=45)  Low (n=82) High (n=66)
BMI percentile® | 59.6 +2.9 59.9+45 61.6 + 3.3 57.3+3.6
Time 2
Dietary Pattern T2-P1 T2-P2 T2-P3
Mean Factor 0.056 0.015 0.006
Score
Score (n) Low (n=88)  High (n=60)  Low (n=87)  High (n=61) Low (n=81)  High (n=67)
BMI percentile® | 57.0+3.0 60.0+ 3.5 58.8+2.9 575+ 3.6 60.3+3.1 55.7+ 3.4

Abbreviations: BMI, body mass index; T1-P1, Time 1-Pattern 1; T1-P2, Time 1-Pattern 2; T2-P1, Time 2-Pattern 1; T2-P2, Time 2-
Pattern 2; T2-P3, Time 2-Pattern 3.

®Values for BMI percentile were not significantly different between low and high scorers for any of the dietary patterns at Time 1 or
Time 2.
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Discussion

The current study aimed to investigate dietary patterns and the relationships between
dietary pattern intake score and BMI percentile at two time points in a group of multicultural
female adolescents living on the island of O‘ahu, Hawai‘i. This study represents the first to
examine dietary patterns of adolescents living in Hawai‘i and holds important implications due
to the lack of regular nutrition assessment in the state.

Factor analyses identified different dietary patterns at Time 1 and Time 2, reflecting
changes in habits over the two-year period. At Time 2, milk, fruit, potatoes, frankfurters, and
starchy vegetables did not load on to any of the patterns, while whole grains, tomatoes, egg, soy,
and meat newly loaded on to the patterns. Changes in intake revealed may reflect the shift in
dietary habits that has been previously reported during adolescence. An examination of the top
dietary sources of energy, solid fats, and solid sugars in two to 18 year old participants in
NHANES revealed that dairy is a lesser contributor to overall energy intake in adolescence
versus childhood (Reedy & Krebs-Smith, 2010). This same study also showed that pizza became
a larger contributor to overall energy intake in adolescents than in younger children (Reedy &
Krebs-Smith, 2010), which may be reflected in the food groups that newly loaded onto the
patterns at Time 2. During this phase of life, adolescents gain greater independence in decision-
making and responsibility for health-related behaviors (Bassett, Chapman, & Beagan, 2008;
Neumark-Sztainer, Story, Perry, & Casey, 1999). Adolescents’ diets can also be influenced by
the family context (Bassett, Chapman, & Beagan, 2008); however, the home environment
influences tend to diminish in adolescence and compete with external influences, such as the
influence of peers and friends (Brown, Mcllveen, & Strugnell, 2000). The current study also was
performed during a period in which participants made a transition from elementary school to
middle school and may have been introduced to new foods by their peers and friends or had
greater access to new foods at school.

When the relationship between the dietary patterns and weight status was examined, no
significant differences in BMI percentile were observed between low and high scorers on any of
the dietary patterns at either time point. This suggests that the dietary patterns that were
identified may not be related to weight status of the participants in the current study. Similar

findings were revealed in Project Eating Among Teens (EAT), a longitudinal study of the
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socioenvironmental, personal, and behavioral determinants of dietary intake and weight status
among a large and ethnically diverse adolescent population in Minnesota (Cutler et al., 2009).
Analysis of the dietary patterns in the Project EAT participants revealed that there were no
consistent or intuitive associations between the dietary patterns and weight status. The
researchers concluded that the dietary patterns may not capture the elements of the diet that are
important in determining adolescent weight, or they may not be the primary driver of weight
status at this age (Cutler et al., 2012). While Cutler et al. observed no relationship between
dietary patterns and weight status in adolescents, a number of other studies have observed an
association between dietary patterns and overweight, obesity, and/or obesity-related conditions in
longitudinal cohorts (Oellingrath et al., 2010; Ritchie et al., 2007; Smith et al., 2014; Song et al.,
2009). Differences in findings related to stability of dietary patterns over time and relationship to
weight status may be due to a number of factors, one of which is the use of different dietary data
collection tools, which may affect the form and utility of dietary patterns (Moeller et al., 2007).
For example, with a 24-hour recall, random error from day-to-day variability in intake can
contribute to misclassification of usual dietary patterns; therefore, multiple days are needed, as
they better reflect usual nutrient intake (Moeller et al., 2007). Food frequency questionnaires
may limit food groupings and can obscure ethnic or other food-choice differences if specific
foods are collapsed into a larger group (Moeller et al., 2007). Overall, studies investigating
dietary patterns in adolescents demonstrate considerable variability in the methods and findings;
however, to comprehensively examine the relationship between dietary habits and health,
particularly in this population, the dietary pattern approach may yield more intuitive insight than
examination of individual nutrients, foods or food groups (Moeller et al., 2007).

Of note, a previous study described dietary change in comparison with dietary guidelines
over the two-year period from 2001 to 2003 (Time 1 to Time 2) in 151 of the FAM study
participants (Lee et al., 2007). This study found the following: (1) at both Time 1 and Time 2,
more than half of adolescents did not consume the recommended number of servings for any of
the food groups, and intake of saturated fat in most was higher than the recommendation; and (2)
from Time 1 to Time 2, there was a significant increase in sweetened carbonated beverage and
added sugar intake (Lee et al., 2007). This suggests that there may be high intakes of dietary fat

and increasing intakes of added sugar and sweetened carbonated beverages during adolescence
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among girls in Hawai‘i (Lee et al., 2007). Although the current study did not include beverages
other than milk in the analysis, high intake of added sugar (which included added sugar from
beverages) was characteristic of only the T1-P1 and T2-P1 dietary patterns. Milk and cheese,
which loaded on to T1-P1, did not load similarly at Time 2. Milk did not load on to any of the
patterns at Time 2, while cheese loaded on to the T2-P2 pattern only. In line with the findings
from Lee et al. (2007), this suggests that dairy may have been displaced by sweetened
carbonated beverages at Time 2 in some individuals, a change in adolescent dietary habits that
has been well documented (Larson et al., 2009). Although dietary pattern analysis does not
detect increases or decreases in intake of specific foods, it does characterize the pattern of eating
in which such eating habits occur. In Hawai‘i specifically, further work should be done to
provide an up-to-date report of dietary patterns and habits in adolescents and any other factors
relating to dietary change.

The findings of the current study have numerous implications for the health and nutrition
fields. For the state of Hawai‘i specifically, it is critical to conduct structured, frequent nutrition
assessment, particularly in adolescents, given that this period is marked by growth and
development, as well as change in dietary habits. It is also important to further assess the
association between dietary intake and short- or long-term effects on health in this population.
For researchers, it is important to determine the likely reasons for dietary pattern intake change,
which would provide further context related to particular dietary patterns and eating habits and
inform nutrition-related interventions. Use of a mixed methods approach to nutrition studies is a
means by which to further explore the relationship between the observed patterns and health in
greater depth (Harris et al., 2009). Researchers can add value to the findings and to the field by
combining both quantitative and qualitative methods to explore the reasons for dietary pattern
change and the potential effect on health (Harris et al., 2009).

Strengths and Limitations
Strengths of the current study include identification and characterization of dietary
patterns in adolescents in Hawai‘i, a topic that has not been previously explored. Findings

reflecting changes in dietary patterns over a two-year period highlight the need for a regular
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nutrition assessment system to monitor and investigate potential impacts of diet on health in this
population.

There are also a number of limitations to the current study. During the initial data
collection, the information collected on the diet records was categorized into the 30 USDA food
groups. This limits the number of foods that can enter the factor analysis and may conceal
differences in intake, although using the 30 USDA food groups to determine dietary patterns has
been done in adolescents previously (Song et al., 2005). Categorization into the 30 USDA food
groups also concealed any culture-specific foods into the broad categories, so differences in
consumption of specific cultural foods cannot be easily detected, which is particularly important
for analyses involving dietary intake related to cultural diversity. Further, the original
recruitment scheme, which involved those who have insurance, may have excluded certain race
and socioeconomic groups. With regards to the secondary data analysis performed in the current
study, the relatively small sample size did not allow for extensive comparison among smaller
subgroups, and the findings may not reflect the current dietary patterns and trends of female
adolescents on O‘ahu, as the FAM data were collected a decade ago. In regards to the dietary
pattern analysis, there is limited data on the reproducibility and validity of dietary pattern
methods and subjectivity is used at various points of the procedure. Another limitation of the
study was the lack of exclusion of implausible dietary records. This has particular implications
for the interpretation of dietary patterns, as including data from those who failed to report
consumption, or over-report consumption of certain food items can alter the results of the dietary

patterns analysis.

Conclusions

Few studies on dietary patterns in adolescents have investigated the change in dietary
pattern intake over time, and, to our knowledge, this is the first study to describe dietary patterns
of adolescents over time in Hawai’i. The results of the current study provide insight to the
potential change in dietary habits that may occur in female adolescents in Hawai‘i and highlight

the need for frequent nutrition monitoring in this population.
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CHAPTER 4. FOOD-RELATED CULTURAL BELIEFS AND PRACTICES IN
ADOLESCENT GIRLS AGES 9-13 AND THEIR CAREGIVERS ON O‘AHU, HAWAI‘I

Abstract

The prevalence of overweight and obesity is increasing in youth in the state of Hawai‘i. A
number of factors can contribute to the development of obesity in adolescents, including various
dietary behaviors, lifestyle behaviors, and environmental factors, such as socioeconomic status,
parental education level, and culture. Cultural beliefs, defined as and understood to be the
guiding framework behind a population’s conscious and unconscious actions, are among those
that have an important impact on weight status. Information on how cultural beliefs relate to
adolescent dietary and lifestyle behaviors, however, is limited. This study explored the cultural
beliefs and practices that may influence food intake and physical activity in 20 dyads of early
adolescent girls aged nine to 13 years and their mothers on the island of O‘ahu, Hawai‘i. Semi-
structured individual interviews were conducted, which elucidated cultural beliefs and practices
through discussion of food purchasing, feeding practices, portion control strategies, consumption
of school lunch, body size perception, and participation in physical activity. Interviews were
transcribed verbatim and examined using NVivo qualitative data analysis software for directed
content analysis, which consisted of the following steps: (1) development of startup codes by the
interviewer and two other researchers; (2) coding of the first transcript by the interviewer; (3)
review of the coded transcript by two other researchers and revision of the coding scheme
accordingly; and (4) coding of remaining transcripts by the interviewer with periodic discussion
with the research team and revision of codes as necessary. Cultural beliefs regarding qualities of
food and diet, school lunch, and ideal body size were similar among mothers and daughters. Both
mothers and daughters believed that their food and diet should be fresh and based on the
principles of variety, balance, and moderation, and had negative perceptions of school lunch. In
describing ideal body size, mothers expressed greater concern for overweight, as well as
knowledge of ethno-cultural beauty standards, than daughters. Mothers also believed that their
daughters should have a positive relationship with food and mentioned using various portion
control strategies to mediate this relationship. Participation in physical activity was influenced by
family tradition, daughters’ interests, and mothers’ beliefs about what would keep their daughters
healthy and active. These findings provide insight to how cultural beliefs of both mothers and
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daughters influence the daily food- and activity-related practices in adolescent girls. Future
studies may seek to further investigate the role these factors may play in determining weight

status in adolescents in Hawai‘i, with findings to be used to inform health promotion programs.

Introduction

The Youth Risk Behavior Surveillance System (YRBSS) assessment of mid- to late-
adolescent high schoolers in the state of Hawai‘i determined that overweight and obesity notably
increased from 26.6% in 2011 to 28.2% in 2013 (Hawaii State Department of Health, 2014b).
Although there is a gap in statewide assessment of weight status in children between the ages six
and 13 years in Hawai‘i, the prevalence of overweight and obesity in youth has increased
nationally over past decades (Hawaii State Department of Health, 2014b; Ogden, Carroll, Kit, &
Flegal, 2012; Ogden, Flegal, Carroll, & Johnson, 2002). The most recent available report from
the 2005 YRBSS in middle school students indicated that 26.2% were overweight and obese
(Shanklin, Brener, McManus, Kinchen, & Kann, 2007).

Various dietary (e.g., low fruit and vegetable intake, meal skipping) and non-dietary
behaviors (e.g., screen time, lack of physical activity) are associated with the development of
obesity in youth, as well as additional factors, including low socioeconomic status, low parental
education level, and racial/ethnic factors (Daida et al., 2006; Schwartz et al., 2011; Teranishi,
Hayes, Iwaishi, & Fuddy, 2011). The numerous factors contributing to obesity must be
acknowledged in conducting nutrition- and health-related research, with findings to inform the
work of health professionals and policymakers in developing interventions to impact the welfare
of the affected populations.

Although the factors that may contribute to obesity in youth have been identified in
previous studies, information regarding cultural influences on weight status is lacking, and the
contribution of culture to health outcomes is virtually unknown (Kagawa Singer, 2012). Though
cultural factors are often cited as contributors to obesity in adolescents, the factors themselves
are not always identified. Cultural beliefs are defined and understood to be the guiding
framework behind a population’s conscious and unconscious actions (Kao et al., 2004). They are
characterized by the following main themes: (1) learned from birth through the processes of

language acquisition and socialization; (2) shared by all members of the same cultural group; (3)
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an adaptation to specific environmental and technical conditions; and (4) a dynamic-ever
changing process (Kagawa Singer, 2012). Food-related cultural beliefs and practices can
manifest in the frequency of food consumption, food preparation techniques, and the use of foods
in meal patterns and cycles and may be further influenced by the availability of ingredients, cost,
or convenience (Kittler, 2011).

Several previous studies have described the influence of cultural beliefs on eating
behaviors and food intake (Boyington et al., 2008; Jerome, Pelto, & Kandel, 1980; Kittler, 2011;
Kumanyika, 2008; Nicolaou et al., 2009). Types and amounts of food and beverages consumed,
flavors, textures, food combinations, and traditional uses and meanings of food mark differences
among ethnic groups and societies, convey symbolic meanings, create social interactions, and
define pleasure and punishment (Kumanyika, 2008). In every cultural tradition, there are
concepts of how food relates to health, particularly related to which foods are considered harmful
and which are protective (Jerome et al., 1980). In examining influences on food intake in two
non-Western migrant origin groups living in Western socieities, Nicolaou and colleagues
determined that the social and cultural significance that is attributed to food is not readily
amenable to change (Nicolaou et al., 2009). Foods central to cultural identity that provide a
connection to a population’s country of origin may hold significant meaning despite adjustment
to the host environment (Nicolaou et al., 2009). In youth specifically, it has been shown that food
choices are markedly influenced by culturally based perceptions as well as contexts (Boyington
et al., 2008).

Cultural influences impact both how adults feed their children and how children are
socialized to choose foods for themselves (Kumanyika, 2008). Distinct perceptions of the child
and health may impact feeding practices in diverse groups (Kumanyika, 2008), with parental
concern about children’s weight being one such influencing factor. The lack of perception that
the child is overweight, or a perception that a normal weight child is underweight, may
predispose to overfeeding (Lundahl, Kidwell, & Nelson, 2014). Body image perceptions are also
influenced by culture. Absence of prominent cultural practices related to weight control may be
due in part to body size attitudes that are positive or neutral to large body size (Kumanyika,
2008). Body image attitudes that may be permissive for obesity development have been

documented in Black and Latino individuals, among other minority populations (Barroso, Peters,
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Johnson, Kelder, & Jefferson, 2010; Jain et al., 2001; Latner, Knight, & Illingworth, 2011).
Being heavy is not considered synonymous with being unattractive and does not necessarily
damage self-esteem in some groups (Sabik, Cole, & Ward, 2010). While being too thin may be
equated with being ill, being overweight may be viewed as a problem in some populations only
when it is clearly linked to health problems (Kumanyika, 2008).

Cultural beliefs may also impact physical activity behaviors of youth and families.
Interest in sports or traditions of being physically active may be favorable to children’s activity
levels, although the prevailing cultural value for material items such as television and
automobiles as status symbols and signs of economic sufficiency may predispose individuals to
sedentary behavior (Kumanyika, 2008). Populations who see being physically active as “work”
may seek sedentary rest and relaxation when possible even though their jobs may not require
physical demands (Airhihenbuwa et al., 1995). Of note, however, a number of environmental
barriers to physical activity, such as cost, lack of access, and busy lifestyles, have also been
identified in previous studies and are also important influences to consider (Boyington et al.,
2008; Thompson et al., 2010).

As certain culturally- and environmentally-influenced food intake and physical activity
patterns may result in excess weight gain beginning in childhood and adolescence (Kumanyika,
2008), it is necessary to identify the specific cultural influences on weight status pertaining to
diverse population groups to develop appropriate programs and policies to address the current
obesity epidemic. In Hawai‘i, there is a need for research examining cultural influences on
behaviors related to weight status in adolescents, such as food intake and physical activity, to
create a larger picture of risk factors for adolescent obesity. Given the lack of information
regarding cultural factors related to adolescent dietary and lifestyle behaviors, the objective of
the current study was to identify cultural beliefs and practices that may impact weight status in

female adolescents ages nine to 13 years on the island of O‘ahu, Hawai‘i.

Methods
Design
The study was designed as a qualitative exploration of the cultural beliefs and practices

that influence food intake and physical activity in 20 dyads of early adolescent girls aged nine to
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13 years and their mothers on the island of O‘ahu, Hawai‘i. The Institutional Review Board at
the University of Hawai‘i at Manoa approved the study protocol prior to recruitment and data

collection.

Theoretical Framework to Guide the Study of Cultural Beliefs and Practices

The Six-Cs model, an ecological framework that acknowledges environmental and
hereditary influences (of overweight and obesity) (Harrison et al., 2011), was used as a
theoretical framework to guide the study of cultural beliefs and practices (See Appendix C). The
framework contains six spheres of influence (cell, child, clan, community, country, and culture)
organized by five zones related to nutrition- and activity-related resources and practices and
personal attributes and may be adapted to any stage of child development from infancy through
adolescence (Harrison et al., 2011). For this study, influencing factors in the child, clan, and
culture spheres were examined based on literature suggesting that exploration of these factors
may reveal relevant information related to cultural beliefs on eating and activity behaviors of the

mother-daughter dyad.

Development of the Interview Guide

The interview questions were developed by the Principal Investigators and trained
interviewer based upon existing literature, the theoretical concepts selected from the Six-Cs
model, and the research questions of interest (see full interview guide in Appendix D). The
interview guide aimed to investigate societal norms and reveal cultural beliefs and practices
surrounding those norms. It was designed to extract information on cultural beliefs and practices
that may impact adolescent dietary and lifestyle behaviors, including food purchasing practices,
feeding practices, norms for portion sizes, body size perceptions, and physical activity practices.
The organization scheme of the interview topic and sub-topic questions is presented in Figure
4.1.
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Figure 4.1. Organizational scheme of interview guide questions based on researchers’ selected

topics.
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Recruitment

Subjects were recruited in an ongoing manner from various community organizations and
youth activity programs on the island of O‘ahu through the use of snowball sampling. Subjects
were recruited with the goal of having representation from the major racial groups in Hawai‘i
(Asian, White, Mixed Race, and Native Hawaiian or Other Pacific Islander). In order to

participate, both mother and daughter had to agree to take part in the study. Recruitment was
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continued throughout the period of data collection until saturation of conceptual categories

occurred, or the point at which no new concepts were observed in the data (Flick, 1998).

Data Collection

Prior to data collection, informed consent and assent were obtained from mothers and
daughters, respectively. Data collection was carried out between May and July 2014. Each
participant (mother and daughter) attended a separate face-to-face individual interview that was
held at a location to her discretion (either at the university, a community center, or her personal
home). Prior to starting the interview with mothers, demographic information on race, education,
income level, and employment was collected via written survey. The trained interviewer
conducted interviews using the developed interview guide. Interviews were audio recorded using
an audio recorder for subsequent review and brief notes were taken during the sessions by an
additional note taker to ensure adequate collection and recording of information. Data from the

interviews were transcribed verbatim from the recordings.

Data Analysis

Means and frequencies were calculated for demographic data using STATA SE software
version 13.0 (StataCorp, College Station, TX). With regards to race, mothers and daughters who
identified with two or more racial groups were categorized as ‘Mixed’; those who identified as
full Japanese, Chinese, or Korean were categorized as ‘Asian’; and those who identified as
Marshallese or Chuukese were categorized as ‘Micronesian’.

The interview transcripts were loaded into NVivo software (QSR International, Inc.,
Burlington, MA [Americas]) for coding, text retrieval, and content analysis. Qualitative data
analysis was performed during the ongoing process of data collection.

Data were examined using directed content analysis (Hsieh & Shannon, 2005). This
process involved the following steps:

1) Development of a list of startup codes that were derived from prior research and existing
theory on dietary and physical activity behaviors.
2) Determination of operational definitions for each startup code. The following definitions

were used: (a) norms, defined as expectations or standards of proper or acceptable

94



behavior; (b) beliefs, defined as states or habits of mind in which trust or confidence is
placed in some thing; (c) practices, defined as habitual or regular activities that are
carried out; and (d) attitudes, defined as ways of thinking or feeling about something that
are typically reflected in behavior.

3) Coding of the first transcript by the interviewer.

4) Review of the coded transcript by the research team and revision of the coding scheme
accordingly.

5) Coding of the remaining transcripts by the interviewer with periodic discussion with the

research team about the codes and agreement on revision of the codes as necessary.

Ensuring Reliability and Validity

Various strategies were used to ensure that reliability and validity were maintained
throughout the analysis. Four of the 41 interviews were coded independently by two
investigators (MM, JB) who met to review the coding and compare consistency of the results in
order to ensure reliability (Harris et al., 2009). Reliability was further maintained by multiple
bouts of reading transcripts by the same investigator (MM) (Harris et al., 2009). Validity of the
findings was ensured by describing exception cases and integrating them into the discussion of
the results and comparing the findings with similar qualitative studies to search for consistencies

and discrepancies (Harris et al., 2009).

Results
Participant Demographics

The characteristics of the mother-daughter dyads that participated in the study are
provided in Table 4.1. Twenty mothers and 21 daughters participated in the study (one mother
had two daughters of qualifying age). Most mothers identified as White (40%), followed by
Asian (30%), Mixed (20%), and Micronesian (10%). Daughters, in contrast, identified mostly as
Mixed (42.9%), followed by White (33.3%), Asian (14.3%), and Micronesian (9.5%). The
majority of mothers completed four-year college/university level education or higher and were
employed for wages. Most households had an annual income at or above $100,000, while two

had an annual income below $10,000.

95



Table 4.1. Demographics of adolescent girls ages 9-13 (n=20) and mothers (n=21) on O‘ahu,

Hawai‘i.

Demographic Characteristic

Mothers (n=20)

Daughters (n=21)

Age (meanzSE), y

Race, n (%)
Mixed
Asian
Micronesian
White

Mother’s Education Level, n (%)
High school or less
Some college
Graduated 4-year college/university
Completed or attended graduate school
Other form of education

Mother’s Employment Status, n (%)
Employed for wages
Self-employed
Unemployed
Homemaker
Student

Annual Household Income, n (%)
Less than $10,000
$10,000 to $49,000
$50,000 to $100,000
$100,000 or higher

42.9+1.5

4 (20.0)
6 (30.0)
2 (10.0)
8 (40.0)

3 (15.0)
2 (10.0)
6 (30.0)
8 (40.0)
1(5.0)

14 (70.0)
3 (15.0)
1 (5.0)
1(5.0)
1(5.0)

2 (10.0)
3 (15.0)
3 (15.0)
12 (60.0)

11.2+0.3

9 (42.9)
3 (14.3)
2 (9.5)

7(33.3)

Interview Findings

The findings from the interviews in the following text are presented by the themes

determined by the directed content analysis (denoted by bold, italicized headings). The specific

sub-themes that emerged within each overall theme are denoted by the regular, italicized

subheadings. An outline of the overall themes and specific sub-categories is provided in Table

4.2.
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Table 4.2. Outline of the overall themes and sub- themes that emerged from the directed content
analysis of interviews in adolescent girls ages 9-13 (n=21) and mothers (n=20) on O‘ahu,
Hawai‘i.

Overall themes and sub-themes

Food purchasing beliefs and practices
Fresh foods
Value placed on hard-to-access food items
Child feeding practices
Variety, balance, and moderation
Attitudes about specific foods
Positive relationship with food
Portion size practices
Eating outside the home
Perceptions of normal or healthy body size
Concerns for overweight
Concerns for thinness
Being healthy
Size as determined by balance of intake and expenditure
Exercise and activity practices
Encouragement of activity

Food Purchasing Beliefs and Practices

Mothers discussed their typical food purchasing practices in terms of types of foods
purchased (e.g., fruits, vegetables, meats, seafood, snacks) and sources of food accessed. They
mentioned purchasing their food from several outlets in order to obtain everything they need —
bulk stores (e.g., Costco or Sam’s Club), grocery stores (e.g., Safeway or Foodland), and local
markets for specialty or ethnic food items, such as manapua [steamed buns], Chinese dumpling
skins, and taro. Daughters were typically not given their own funds to allow them to purchase
food independently.

Fresh Foods

Mothers emphasized the importance of purchasing fresh food items, but also relied on
processed or canned foods. This reflected the belief that processed foods are not as good as fresh
foods, but are sometimes necessary in order to provide food for the family. In some cases, they

made reference to importation of food affecting the freshness of items. Mothers said,
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I really, I like to cook so I don’t buy, umm, prepackaged foods a lot. I mean, there’s snack foods for the

kids for school...I try to really limit the processed stuff and really try to eat more natural-based foods.

Sometimes it’s not very, you know, like fresh, you know, it depends ... ‘cause I know that it’s been like on

a, you know, boat or plane or whatever ...it travels for very long distances.

I try to buy as little processed as possible, but | am not a big freak out about processed food. | know that,
I know, to be honest, for it to stay fresh enough here in Hawaii, | have to have it, some processed.

Value Placed on Hard-to-Access Food Items

When purchasing food for their families, mothers often placed value on particular food
items that they had grown up eating that might be difficult to access. As O‘ahu, Hawai‘i is a
diverse island with a large population of immigrants, many mothers mentioned the desire to

purchase various foods that are not as readily available on the island. One mother reported,

1 do remember growing up with, like, really fresh corn on the cob and you don’t really get that around

here unless you drive to somebody’s roadside stand.

Another mother made a similar — and ironic — reference to fish and seafood:

Yeah, so you gotta like go to the price thing and just look at it to buy it, like look at the price before you
buy it. Yeah, back home, you just go out there and just if your uncle or your cousin going out fishing, and
getting a crab and stuff like that, I mean, it’s priceless, ‘cause you not spending money. Yeah, so I kinda
miss that one.

At times, mothers went to great lengths to obtain food items of particular value:

So actually...my husband goes to California for business on like a regular basis and there’s this German
butchery in a place where he goes to work. He goes there, he freezes it [the sausage] in the hotel freezer,

gets on the flight, and by the time he arrives it’s just about defrosted and ready to eat.

Child Feeding Practices
Both mothers and daughters discussed eating breakfast at home in the morning, with
dinners being prepared at home most evenings. Discussion of the composition of these meals
reflected various norms about diet and specific foods.
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Variety, Balance, and Moderation

With regard to diet, both mothers’ and daughters’ comments generally reflected the belief
that eating should be in line with various aspects of the dietary guidelines, and in some cases
made reference to the food guide pyramid. They believed that their diet should be healthy,

varied, and balanced, with snacks and sweets enjoyed in moderation. One mother said,

...that would be to always make sure to have, like, one protein, one carbs, and also, um, a green or, um,
like a variety of the colors. Like a rainbow of colors, which she’s always also telling me, like, “Mommy, [

learned that, you know, it’s supposed to have the rainbow color.”

One daughter said,

Because like when I think of a...cheeseburger, I think of the food pyramid, which has grain, protein,
dairy, and, and those are healthy foods, right? And then, I think of the apples, which | eat the apples as
well and I also eat the French fries, but I only have a small amount so...I always think of the food

pyramid and how it will help me better.

Attitudes about specific foods
When mothers and daughters discussed the foods they consume on a regular basis,
various attitudes about specific foods emerged. Both mothers and daughters mentioned keeping

carbohydrate intake to a minimum. Mothers said,

So, she could eat more carbs. She would go for the bread and the potatoes first if she could. So, | just try

to get her to eat the protein first...keeping her carbs to a minimum.

And I try to make it here’s your vegetable and there’s your meat and here is your starch after you have
eaten that. So, it’s kind of like the filler at the end if you re still hungry.

Daughters highlighted the reasons carbohydrate intake should be limited:

1 eat a lot of rice and people tell me um it’s not that healthy...and I'm gonna get fat, but apparently I'm
not fat yet.
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...if you have too much carbohydrate, something, I don’t know...it’s just not good for you, like
your body.

Daughters agreed that fruits and vegetables are healthy foods. Foods considered to be unhealthy

were generally those that contained high amounts of sugar. One daughter said,

...basically fruits and vegetables [are healthy foods], everyone knows that.

Another daughter said,

...lots of bread...really greasy stuff and un-colorful things [are unhealthy] because they have a lot of

sugar and if you don’t exercise then they will just turn into fat.

Positive Relationship with Food

Mothers also wanted their daughters to have a positive relationship with food and
highlighted the idea that eating well should not be an obsession. Mothers mentioned that they do
not want food to be an emotional part of their daughters’ lives and that eating should be thought

of as fuel for their bodies. As one mother stated,

I want her to like eating, | want her to eat because she enjoys it, and also ‘cause she’s hungry, not ‘cause
she’s bored. I want her to see food as fuel, you know, she loves to be active and she’s very, um, energetic
and she does lots so we talk a lot about food giving you energy and what food can give you...and I want

her to see food that way.

Portion Size Practices

Despite the desire for daughters to have a positive relationship with food, mothers usually
determined the portion size of food presented to their daughters. Mothers typically did not
encourage their daughters to clean their plates, as they did not want to place unnecessary

pressure to do so. One mother said,

I mean...at that point, it’s not really like enjoyment, it’s like...obligations, so I don’t want to force her.
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Another mother said,

I would say only one time, “just eat a little bit more”...I probably only say it once, I don’t wanna really
like force her to eat.

Although daughters were not encouraged to completely clean their plates, mothers had rules
about finishing specific foods, particularly vegetables, and again showed concern about the

amount of carbohydrate consumed.

Interviewer: Are there certain foods on the plate that you would prefer her to finish if she does say that
she’s full?
Mother: Yeah, the vegetables. So like if she says she wants to eat ice cream, it’s like, well you better

make sure that you eat all the vegetables, you know?

Another mother said in response to food left on her daughter’s plate,

1 think it’s fine as long as it’s not the healthiest portion of the meal. If they want to leave rice, it’s fine, but

if they want to eat all of their rice and then leave broccoli, that’s no good.

Eating Outside the Home

In the school setting, school lunch was generally available, either from the school itself or
from a catering service. In the case of only two participants, no school lunch was provided.
Whether available or not, the majority of girls mentioned taking their lunch from home to school,
generally because they did not like school lunch and considered it unhealthy, a belief which was
also shared by mothers. Those who took lunch from home typically packed leftovers from dinner
the night before, or fruit, a sandwich, and snhack crackers, and sometimes shared with friends if it

was allowed. Discussing the poor school lunch options, one mother said,

...tome, it’s...it’s just ludicrous that schools don’t have decent food.
Her daughter shared a similar belief about school lunch:
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My school, they, like, we have a really good salad bar, sometimes. But the food, sometimes it’s really bad.
Like, today I had home lunch ‘cause I did not like the school lunch ‘cause it was like, tacos, and like,

really greasy tacos...Most of it is unhealthy, so I don’t really get it.

Outside of the school setting, mothers and daughters mentioned occasionally eating
dinner out at restaurants, but usually not at fast food venues. Fast food restaurants and
convenience stores, such as McDonald’s, 7-Eleven, and Jamba Juice, were typically frequented
for snacks on the way home from school or on the way to sports activities. For daughters, eating
with their friends, either at a restaurant or a friend’s house, was reserved for special occasions,
such as birthdays or sleepovers. Some daughters mentioned that during these occasions, the food

was sometimes different than what was typically served at their home. One daughter said,

Like, if I go out with my family, we usually go to...like healthier places, ‘cause like, my family is really
healthy. And then, when I go out with certain types of friends...we get to go to like...fast food places. And
I don’t really like fast food.

Perceptions of Normal or Healthy Body Size

Both mothers and daughters shared similar beliefs about ideal body size. When asked
what they thought to be normal or healthy body size, mothers and daughters agreed that people
come in different shapes and sizes, which is normal; that a normal body size is a healthy body;
and that a healthy body is not too skinny or too fat. In terms of what defines a healthy body,
daughters described more than just weight-related characteristics. They defined a healthy body as
having nice skin (or the absence of acne), healthy hair, nice teeth, and good vision. Mothers

generally did not describe characteristics other than those that were weight-related.

Concerns for Overweight
When asked whether development of overweight was a concern with regards to their
daughters, mothers generally did demonstrate some concern, which was often not expressed on

the part of the daughters. According to one dyad,
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Mother: Last summer she had this eating spell where she just ate literally four...huge portions of white
rice and, um, I did see the flab on her tummy grow and I couldn’t help pointing it out to her. I realized I

really didn’t like that and I did point it out to her.

Daughter: [ feel like I'll never really be that heavy ‘cause usually...I found that no matter how much I eat

I never get fat.

Although daughters often did not express concern about becoming overweight, they did
acknowledge that overweight is associated with a number of health problems.

Well lots of people say that um...you should have a healthy body because it’s better and...you won'’t have
much health problems...you shouldn’t be fat because like if you are fat then you will have like more

health problems, such as like, diabetes or cancer and any of that stuff.

I wouldn’t ever be afraid of being too big...because I have such a good group of friends. But I guess |
would be disappointed in myself'if I ever did get too big, and I would be like, “How did this happen?”
And | guess I, | would judge myself more than anyone else would, and...think of myself different than
anyone else would have, or what my friends would have thought of me.

Concerns for Thinness

Mothers expressed even more concern for thinness, which again, was not a personal
concern that daughters shared. Mothers stated that their primary concern regarding thinness
would be the presence of an eating disorder in their child. Daughters did not associate thinness
with eating disorders, but did express concern for performance in sports and activities if they

became too frail or weak.

Interviewer: How do you feel about her becoming too thin?
Mother: Hell no! Too thin is too, you know what I mean? As a bulimic, all dat kine stuff, you know,
there’s no way. No, she needs to be just right for her height and her body structure. She get big bones, so

she ain’t gonna be like no 99-pounder, you know what I mean?

One daughter said,

If I was too thin, then...I wouldn’t be very athletic...I would want to get more, umm, in shape instead of
being really skinny.
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Being Healthy
When communicating with their daughters, mothers commented that they talk more about
being healthy, instead of talking about body shape or size or how the body should look. One

mother said,

I don’t ever talk about her body, I mean, it’s just about being healthy, and we have to have a healthy
heart and in order to have a healthy heart, we have to exercise, we all do. We don’t ever use any
derogatory words in our family. Hopefully they don’t at school, but...we just talk more about what we

need to do to stay healthy for our bodies.

Size as Determined by Balance of Intake and Expenditure
Mothers and daughters both discussed that being active is ideal and body size is

determined by eating well and exercising regularly.

Mother: I don’t think they should look any certain way, except that they should be fit for their own
body...as long as they are eating well, they will be the right size because it’s basic science. Calories in,
calories go out. Too many calories go in and not enough calories go out, you re going to be big. So as
long as they have the right balance and they are living healthy lifestyles, then | am not really concerned

about it.

Daughter: It’s kind of like a combination ‘cause if you have a healthy diet, but you don’t exercise, you
can still gain weight ‘cause you don’t burn off all the calories. And then, if you eat a lot of junk food and

exercise, you may not get rid of all the calories, too, so, it’s kind of like a combination.

Ethnocultural Body Size Ideals

When discussing body size, mothers acknowledged various ethnocultural views, and
often stated that these views were not congruent with their own in evaluating their daughters’
body size. Daughters did not express knowledge of ethno-cultural views regarding body size.

Mothers said,

In Asian culture, you probably notice that...the slim, thin ladies are considered as beautiful or are

considered to be beautiful or nice, right, but I, I don’t agree with that...and then also white skin color,
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you know they prefer that white skin color instead of your healthy tanned color...I don’t think that is
necessarily true. I always think as long as...she has physical activity outside, and she may get tanned and,

as long as that is a result of her healthy activity, I think that’s a good thing.

[In Hawaiian culture] They used to say, the bigger they are, the more beautiful they are, but I think...if she

balance her weight with being active, then that’s the weight she should be, you know what I mean?

Exercise and Activity Practices

Both mothers and daughters discussed that their families participated in various
recreational activities together, such as going to the beach or hiking. Daughters were primarily
involved in structured activities, including soccer, volleyball, basketball, running club, and hula,
as well as unstructured play time. Daughters were also involved in other activities, such as

language, music, and theatre.

Encouragement of Activity

Daughters were enrolled in activities that were typically of their interest, either due to
their own personal interest, or that of their peers. Daughters were also enrolled in activities that
were family tradition or that mothers believed would keep their daughters healthy and active.
One mother said,

The community of friends that we have, you know, it’s all pretty popular with sports, and so, you know, a
friend is doing this, so we wanna do that...her dad and I enrolled her early and...encouraged her and

friends now are doing different things, she wants to do the things with her friends.

While discussing the activities in which she participated, one daughter said,

Well, my mom used to be a ballerina, she was on pointe and she was a teacher. And hula, um...we live on

Hawai ‘i and it’s a tradition to do it. And sailing my brother and sister just really like doing it.

In contrast, very few mothers and no daughters acknowledged physical activity as a part of

normal daily function. One mother said,
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We take the stairs always together, you know, it’s never an option unless we re carrying a ton of

groceries, We take the elevator. It’s just second nature to take the stairs.

Another mother said,

We live in a house that has 55 steps going up to the front door, so...that’s why we really don’t do a whole

lot of structured exercise.

Discussion

This study explored the cultural beliefs and practices that may influence food intake and
physical activity in 20 dyads of early adolescent girls aged nine to 13 years and their mothers on
the island of O‘ahu, Hawai‘i. Through semi-structured individual interviews with both mothers
and daughters, cultural beliefs and practices regarding food purchasing practices, feeding
practices, portion size determination, eating outside the home, body size perceptions, and
exercise and activity were identified.

Discussion of the various topics in interviews yielded information about cultural beliefs
and practices holding important implications for nutrition education. Regarding norms for
feeding practices, the current study found that both mothers and daughters believed that eating
should be in line with various aspects of the dietary guidelines. This finding concurs with those
of Bisogni et al, who found in a review of the literature on perspectives on healthy eating that
adults associated healthy eating with idealized practices, often standards set by others, such as
medical experts and governments (Bisogni, Jastran, Seligson, & Thompson, 2012). Consistent
with previous findings, daughters in the current study believed that fruits and vegetables are
healthy foods and considered unhealthy foods to be those containing large amounts of sugar
(Croll, Neumark-Sztainer, & Story, 2001). Mothers and daughters also held similar attitudes
about specific foods and food components, such as the importance of keeping carbohydrate
intake at a minimum. Such findings may reflect the influence of the media, current dietary
trends, and governmental guidelines, which recommend lower carbohydrate intakes for those
who are less active (United States Department of Agriculture, 2015). Currently, there are a
number of diets that promote low carbohydrate intake and have popularized the harmful effects
of carbohydrates through the use of print and broadcast media and the Internet (Gunnarsson &

Elam, 2012). The potential influence of media messages on a group’s beliefs is an important
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consideration, as nutrition educators work to dispel myths surrounding specific foods, food
components, and health.

When discussing portion size determination, mothers believed their daughters should
have a positive relationship with food and used various portion control strategies to facilitate this
relationship. While mothers did not require daughter to clean their plates, they often had specific
rules about daughters finishing vegetable portions before being excused from dinner. This
finding has particular implications for nutrition educators, as they may want to address the
contradictory nature of mothers’ beliefs and practices. Although mothers wanted their daughters
to have a positive relationship with food, they still employed restrictive and rigid practices that
may unconsciously disrupt the desired positive relationship with food (Gubbels et al., 2011).
Nutrition educators may want to provide information on various strategies that allow mothers to
achieve feeding goals and strategies while still permitting daughters to have a positive
relationship with food. These may include engaging in and enjoying family mealtimes
(Neumark-Sztainer, 2009) and advising parents and caregivers to avoid the use of overly
controlling feeding practices with their teens, which is likely to be an effective and easy-to-
implement way to contribute to more positive eating behaviors and bring about sustained
behavior changes within adolescents and their families (Haycraft, Goodwin, & Meyer, 2014;
Neumark-Sztainer, 2009).

Examination of discussion about eating outside the home revealed that both mothers and
daughters also shared a dislike for school lunch and believed that it was unhealthy. Previous
studies have also highlighted problems with student receptivity to foods served in school
lunches, with students expressing dislike of some items and limited willingness to consume
foods such as fruits and vegetables (Gase, McCarthy, Robles, & Kuo, 2014; Watanabe, 2011).
The extreme dislike for school lunch shared by participants in the current study raises concern
regarding food provided in this setting. If many children believe school lunch is not good for
them or do not like the taste, those who must eat school lunch may also share this dislike and
refrain from eating. In recent years, studies have demonstrated that there is a good deal of food
waste in school settings, reflecting the lack of receptivity to items served as part of school lunch
(Gase et al., 2014). Because some children rely on school lunch as a source of nutrition during

the school day, this can have deleterious effects on their health and nutritional status, in addition
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to impeding the learning process at school (Briefel, Wilson, & Gleason, 2009). Parents may opt
to send food with their children to school instead, potentially placing a burden on parents who
may mention time as one of their most notable constraints regarding food purchasing and feeding
practices (Monsivais, Aggarwal, & Drewnowski, 2014). If local schools were able to provide a
more perceivably healthful and tasteful school lunch program, both children and parents may
benefit.

In discussing perceptions of normal body shape and size, mothers and daughters agreed
that a healthy body is not too skinny or too fat and that people come in different shapes and sizes,
which is normal. Previous research has shown that while being too thin may be equated with
being ill, being overweight may be viewed as a problem only when it is clearly linked to health
problems (Kumanyika, 2008). The results of the current study reinforce this finding. Although
mothers had concerns for overweight, they were more concerned about their daughters becoming
too thin and believed it was associated with eating disorders. While daughters did not express
concern about becoming overweight themselves, personally, they did acknowledge that being
overweight is associated with health problems. Mothers acknowledged ethnocultural beliefs
regarding body size, particularly the beliefs held by Asian and Hawaiian or other Pacific groups,
but stated that they did not hold those beliefs themselves. Daughters did not acknowledge these
ethnocultural beliefs. While previous studies have highlighted the fact that larger bodies are
valued in some racial/ethnic groups, such as Tongans and Blacks (Kelch-Oliver & Ancis, 2011;
McCabe et al., 2011), ethnocultural beliefs about body size may not necessarily be shared by all
members of racial/ethnic groups. Further examination of such beliefs in this population is
warranted. The use of various tools could be implemented, such as images of varying body
shapes from which participants may select their preferred image, to more closely examine this
phenomenon.

When discussing exercise and activity practices, mothers believed it was important to
enroll daughters in activities that were family tradition, of daughter’s interest, or that would keep
their daughters healthy and active. Although previous research has shown that a high level of
transition away from sport and physical activity participation occurs during early adolescence
(Yungblut, Schinke, & McGannon, 2012), daughters were generally enrolled in a variety of

activities. Overall, beliefs regarding physical activity centered on the idea that activity should be
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achieved through structured activity and sports, rather than from unstructured activities that are
part of daily routine, such as taking the stairs or walking to school. Promotion of such
unstructured activity is a potentially important area on which to focus in increasing activity in
adolescents. Of note, a recent publication by Kumar et al. on physical activity and health in
adolescence highlights the need for health professionals to encourage incorporation of small
increments of activity into daily routines (Kumar, Robinson, & Till, 2015). The authors note that
taking the stairs, taking active breaks during the day, and walking or cycling to school are
effective ways to increase physical activity in this group.

Findings of the current study also reveal the need to consider the ever-changing nature of
contributors to overweight and obesity in children and the need for periodic reevaluation of
contributors identified in existing models. The Six-Cs model provided a guiding framework for
the analysis of the current study. However, in the culture sphere of the Six-Cs model, one of the
specified contributing agents to child obesity is a positive bias toward a larger body type among
vulnerable populations (Harrison et al., 2011). This factor is based on findings from studies in
the mid-2000s and earlier, but may not reflect the current beliefs, as suggested by the findings of
this study. Because cultural beliefs and practices are dynamic, factors included in the model may
need to be updated frequently, made broader to allow for differences, or modified for specific
population groups. Qualitative studies may reveal other risk factors related to culture that may be
important to consider in diverse population groups.

Study results also demonstrate the importance of taking into account the context of
people’s lives when evaluating actions. While cultural beliefs may influence actions, contextual
factors are often limiting. In considering cultural beliefs as the guiding framework behind a
population’s conscious and unconscious actions, it is important to consider other factors
impacting behavior to allow for the elucidation of cultural beliefs and practices in context. For
example, eating choices are typically made according what is obtainable, what is acceptable, and
what is preferred; what is preferred usually comes down to taste, cost, convenience, self-
expression and identity, well-being, and variety (Kittler, 2011). Within these influential factors,
cultural values, beliefs, and practices are usually so ingrained that individuals are unaware of
these cultural influences on food habits (Kittler, 2011). However, beliefs individuals have and

their behaviors are not always in alignment. Discussion of food purchasing behaviors in the
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current study provides an example of how contextual factors may overrule beliefs in practice.
Mothers stressed the importance of purchasing fresh food items and placed value on particular
food items that they grew up eating. In practice, however, mothers often relied on locally-
available and processed or canned foods due to constraints of the environment, such as the high
cost of food and the limited time for both food purchasing and preparation. The disconnect
between beliefs and practices highlights the importance of addressing all levels of influence on
behavior, particularly when referring to a model such as the Six-Cs. Focus on a specific behavior
and level of influence may prevent the identification of other influential factors and therefore
limit the impact of the findings.

In addition, while a number of shared cultural beliefs and practices were noted in this
group of adolescents aged nine to 13 and their mothers, the influence of socioeconomic status
(SES) on these shared beliefs and practices was also revealed when hard-to-access food items
were discussed in the interviews. Although this value placed on hard-to-access food items was
shared, the difference in SES between the two participants’ comments presented is observable in
how the hard-to-access food items are obtained. Because the current study incorporated a wide
range of household incomes, certain beliefs and practices may be shared, but may differ in how
they are executed. These differences may lend further insight and influence on adolescent weight
status and are important to consider and examine.

The findings of the current study also have implications with regards to addressing the
current obesity epidemic in youth. An understanding of cultural beliefs is needed to design
messages that are relevant and appropriate to the group in question for nutrition education
interventions in diverse populations. Before programs are implemented, the cultural beliefs and
practices of the target population should be identified through formative research so that they can
be incorporated into program development. Because diversity within groups is common (Kittler,
2011), it cannot be assumed that individuals with one shared characteristic, such as race or
ethnicity, believe or act in the same way. One way to ensure incorporation of cultural beliefs into
program development is through community-based participatory research (CBPR), which is
defined as a collaborative process that equitably involves all partners in the research process and
recognizes the unique strengths that each brings (Minkler, Blackwell, Thompson, & Tamir,

2003). CBPR begins with a research topic of importance to the community with the aim of
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combining knowledge and action for social change to improve community health and eliminate
health disparities (Minkler et al., 2003). CBPR participants share their knowledge and experience
in helping to identify key problems to be studied, formulate research questions in culturally
sensitive ways, and use study results to help support relevant program and policy development or
social change (Green & Mercer, 2001). This collaborative process can ensure that cultural beliefs

and practices are incorporated appropriately.

Strengths and Limitations

There are a number of strengths and limitations to the current study. Based on existing
literature, this study was the first to investigate cultural beliefs and practices related to eating and
activity habits in adolescent girls living in Hawai‘i. The findings are theoretically generalizable
and provide information regarding the cultural beliefs of this specific population. The
participants in the study also had diverse demographic characteristics, allowing for exploration
of beliefs and practices in a population of adolescents at varying income levels and of different
racial/ethnic groups. While diverse, however, the majority of the study participants resided in
urban areas, therefore, there was a lack of rural representation in the data. Another limitation of
the current study is that its focus was on early adolescents only; the cultural beliefs and practices

of older adolescents were not investigated and may differ.

Conclusion

The findings from this study provide insight into food- and activity-related cultural
beliefs and practices of multicultural adolescent girls and their mothers. The identified cultural
beliefs regarding food purchasing practices, norms for feeding practices, portion size practices,
body size perceptions, and exercise and activity practices can be further investigated to
determine the role these beliefs may play in determining weight status in adolescents in Hawai‘i.
Findings can be used to inform health promotion programs and the development of additional

studies on factors impacting weight status in adolescents.

This work was supported by the USDA, Project #HAW02026-H.
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CHAPTER 5. CONCLUSIONS AND FUTURE DIRECTIONS

The health disparities that exist among the racial and ethnic groups of the United States
are attributed to a variety of factors, including those related to policy, dietary intake, and cultural
beliefs and practices. Although existing research acknowledges the differences among
population groups according to race/ethnicity or cultural influences, little of this previous work
goes beyond the acknowledgment of these differences and incorporates the context that brought
about some of these differences — the origin of race and racism in the United States. Racism can
influence health and the production of knowledge about populations, health, and health
disparities (Ford & Airhihenbuwa, 2010a). This dissertation sought to incorporate the context of
race and cultural factors into nutrition-based studies to contribute to the limited knowledge on

food, culture, and health in Mixed Race and multicultural populations of the United States.

Study #1: Breaking the Convention of Exclusion: An Examination of Diet-Related Chronic
Conditions in Mixed Race Adults

The first study of this dissertation leveraged the existing race policy that requires the
inclusion of Mixed Race individuals in federal analyses and reports, the Office of Management
and Budget (OMB) Directive No. 15, and sought to answer the following questions:

1) What are the prevalence rates of fair or poor perceived health, overweight and obesity,
diabetes, and coronary heart disease conditions in Mixed Race individuals who
participated in the Behavioral Risk Factor Surveillance System (BRFSS) survey in 2012?

2) How does this prevalence compare to that in White individuals and those of other races in
the same dataset?

3) What are the odds of Mixed Race individuals having fair or poor perceived health,
overweight and obesity, diabetes, and coronary heart disease conditions compared to
White individuals?

4) How do these odds compare to those of other races?

Compared to White individuals, Mixed Race individuals had significantly higher
prevalence rates of fair or poor perceived health (F/P health), overweight and obesity, diabetes,
and combined coronary heart disease (CHD), myocardial infarction (M.1.), and stroke.
Prevalence rates of CHD and combined CHD and M.I. were similar in Mixed Race and White
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individuals. When the other race groups were compared to White individuals, F/P health and
overweight and obesity were significantly higher in Black, American Indian or Alaska Native
(AI/AN), and Native Hawaiian or Other Pacific Islander (NHOPI) individuals. Prevalence of
diabetes and combined CHD, M.I., and stroke were significantly higher in AI/AN individuals,
while the prevalence of CHD and combined CHD and M.I. were similar or lower in the other
race groups when compared to White individuals. Examination of the odds for the selected diet-
related chronic conditions revealed that Mixed Race individuals had significantly greater odds
for all of the conditions compared to White individuals in all statistical models except for the
unadjusted models for CHD and combined CHD and M.I. When the other race groups were
compared to White individuals, AI/AN, Black, and NHOPI were significantly more likely to
have F/P health, overweight and obesity, and CHD. The odds of reported diabetes was higher in
AI/AN and Black individuals and the odds of combined CHD and M.I. and CHD, M.I., and
stroke were similar in AlI/AN and Mixed Race individuals, but lower in the other race groups.
Although limited by the scope of the BRFSS dataset, the findings of this study
demonstrate the need for federal agencies, particularly those involved in the National Health and
Nutrition Examination Survey (NHANES), which is more tailored to assess diet-related chronic
conditions, to adhere to the legal guidelines that were put in place to ensure equal rights among
population groups of the United States. Adherence by these groups would provide the
information necessary to accurately inform the development of health policies and programs and
the allocation of funds for such endeavors. The exclusion of groups from federal health analyses
and reports is both unlawful and unethical and must be stopped so that racial disparities in health

can be eliminated.

Recommendations for Future Research
Advancing on the findings of this study, the recommendations for future research are the
following:
1) BRFSS data should be used to continue the analysis of diet-related chronic conditions in
Mixed Race individuals at the national level in subsequent years. This will allow for the
aggregation of results for multiple years to provide further information on health in this

group and will provide up-to-date information on the current health status of Mixed Race
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2)

3)

individuals in the United States until NHANES begins to release data that are legally
categorized by race.

Researchers at universities and other entities should also stop the exclusion of Mixed
Race individuals in studies. Even if participation numbers are small, the data can still be
presented so that Mixed Race individuals are at the least visible in the study.

Analyses assessing the relationship between BRFSS “Reactions to Race” module
questions (in which participants are asked about race-related experiences) and health
conditions should be done in Mixed Race individuals beginning with the states that
utilized the module. Only one state used the module in 2013 (Arizona) and two states
used the module in 2012 (Arizona and Wyoming). Based on the findings of the study in
this dissertation, it is recommended that all states impose the “Reactions to Race” module
questions in their BRFSS surveys so that the health disparities in the United States can be
more comprehensively investigated. Documenting the relationship between race and
health using findings from a national survey will provide further knowledge advancement
on the health and experiences of Mixed Race individuals. The application of Critical
Race Theory can be facilitated in health research through the availability and use of race

reaction data.

In order for Mixed Race individuals to be visible and remain visible in health analyses

and reports, research must change along with social change. If new parameters for measuring
race emerge, researchers must adapt to conduct research that is in line with the ethics of race

measurement. Otherwise, health disparities that may have racial context will continue to persist.

Study #2: ldentification of Dietary Patterns and Change in Dietary Pattern Intake in Female
Adolescents in Hawai ‘i

The second study of this dissertation aimed to identify dietary patterns and assess change in

dietary pattern intake over time in a multicultural group of female adolescents living in O‘ahu,

Hawai‘i. This study addressed the following research questions:

1) What dietary patterns existed in female adolescents aged nine to 14 years living on O‘ahu

at Time 1 of the Female Adolescent Maturation (FAM) study (exam year 2000-2001)?
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2) What dietary patterns existed at Time 2 (exam year 2003-2004) of the FAM study in the
same group of participants?

3) Were there differences in body mass index (BMI) percentile between high and low
scorers on each dietary pattern at each time point?

At Time 1 of the FAM study, two dietary patterns were identified. The first, termed Time
1-Pattern 1, was characterized by high intakes of non-whole grains, potatoes, milk, cheese,
frankfurters, poultry, nuts and seeds, discretionary fat, and added sugar. The second pattern,
termed Time 1-Pattern 2, was characterized by high intakes of starchy vegetables, other
vegetables, other fruits, poultry, and nuts and seeds. Identification of the dietary patterns at Time
2 revealed that three dietary patterns emerged that differed from those identified at Time 1.
These patterns were: (1) Time 2-Pattern 1, characterized by high intakes of non-whole grains,
other vegetables, meat, poultry, discretionary fat, and added sugar; (2) Time 2-Pattern 2,
characterized by high intakes of whole grains, tomatoes, and cheese and low intakes of poultry
and eggs; and (3) Time 2-Pattern 3, characterized by high intakes of deep yellow vegetables,
tomatoes, other vegetables, eggs and soy. When the relationship between BMI percentile and
high and low scores of dietary pattern intake was examined, BMI percentile did not differ
between high and low scorers on any of the dietary patterns at either time point.

The findings of this study are similar to those of other dietary pattern studies done in this
age group that also found no relationship between dietary patterns and weight status. It is
important to expand the research on weight status in adolescents to include factors other than
dietary intake, as dietary intake may not be the largest influence on weight at this age. For the
state of Hawai‘i, it is important to establish a procedure for regular nutrition assessment in
adolescents to monitor the degree to which dietary intake may impact health and/or weight
status, as the FAM data were collected a decade ago and may not reflect current dietary intake

behaviors in this group.

Recommendations for Future Research
This study has the following implications for future research:
1) For Hawai‘i specifically, it is recommended that the feasibility of establishing regular
state-wide nutrition assessment in school-age children be evaluated. The various

mechanisms and procedures by which the assessment could be carried out must be
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investigated and explored as a necessary system to be conducted by the state. Once
feasibility is assessed, the proper steps must be taken to put the program in place. If there
are any feasibility issues, solutions to settle these issues must be found.

2) Also for Hawai‘i, once nutrition assessment is administered, regular and up-to-date
analyses must be done to provide current information on dietary intake and health of
youth in Hawai‘i. This information can then be used to determine and develop

appropriate and necessary programs that aim to prevent and target any areas of concern.

To accurately describe and report on dietary intake in adolescents in Hawaii, it is critical
for current nutrition assessment to occur. Regular assessment will also help in monitoring

fluctuations in intake that may have implications for health into young adulthood.

Study #3: Food-Related Cultural Beliefs and Practices in Adolescent Girls Ages 9-13 and
Their Caregivers in O‘ahu, Hawai ‘i

The final study of this dissertation sought to identify the cultural beliefs and practices that
may influence dietary and activity habits in a group of multicultural adolescent girls and their
mothers living in O‘ahu, Hawai‘i. Through the use of qualitative methodology, various cultural
beliefs and practices were identified. Mothers believed in purchasing fresh foods and placed high
value on foods they grew up eating. Both mothers and daughters believed that their diet should
be full of variety, balance, and moderation, and therefore in line with current national dietary
guidelines, making it important for nutrition messages to be appropriately delivered to the public.
Mothers and daughters both held further beliefs about specific foods. For example, mothers had
specific attitudes about restricting daughters’ carbohydrate intake and daughters believed that
unhealthy foods were high in sugar, which can be bad for their health. Mothers wanted their
daughters to have a positive relationship with food; however, they used various portion control
strategies to mediate the relationship, which seems to be contradictory and warrants further
investigation. Mothers were concerned about their daughters becoming overweight or too thin
and associated thinness with the presence of eating disorders; while daughters were not
personally concerned about becoming overweight or too thin, they did associate these conditions

with health problems. Mothers were aware of various ethnocultural body size ideals, but stated
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that they did not hold these beliefs themselves with regard to their daughters. Participation in
physical activity was influenced by family tradition, daughters’ interests, and mothers’ beliefs
about what would keep their daughters healthy and active. Mothers and daughters rarely
mentioned getting physical activity throughout the day from regular activities, such as parking
far away from the store or walking to school.

These findings have a wide range of implications for female adolescent dietary habits and
subsequent health status. The emergence of several sensitive areas (e.g., wanting daughters to
have a positive relationship with food, but choosing their portions and making them finish
certain foods before being excused from dinner) gave critical insight to mothers’ goals for
feeding their daughters that can be used for future research and by nutrition educators and health

practitioners when speaking with mothers about child feeding practices.

Recommendations for Future Research
This study can be built upon by the following future work:

1) A tool examining cultural beliefs and practices should be devised based on the findings of
this study and should be coupled with weight and dietary intake data to investigate the
relationship between the specific beliefs and practices and indicators of health. Assessing
this information will yield greater understanding of the effect of cultural beliefs and
practices on weight status and dietary intake.

2) Similar interviews should be done with a concentrated focus in other areas of O‘ahu, such
as rural or low income areas, as recruitment in these areas proved to be difficult at the
time of the study. The information could again be used to construct a tool that could be
linked with weight and dietary data. The information would be particularly beneficial in
underserved populations of the island.

3) Interviews should also be done with the fathers of the girls, as in some families,
particularly in the Pacific, the fathers may have a greater influence on food selection
(McCabe et al., 2011). Along similar lines, the cultural beliefs and practices that may
impact dietary and activity-related habits of adolescent males should also be investigated,

as the dynamic around these behaviors may be different.

117



Overall, using a mixed-methods approach would be beneficial in the investigation of the
effect of cultural beliefs and practices on weight status and dietary intake in multicultural

populations, such as those of Hawai‘i.

Final Word

The exclusion of Mixed Race individuals from health analyses and reports and the lack of
research aiming to comprehensively examine food and cultural beliefs and practices in Mixed
Race and multicultural groups reflected a knowledge gap partially rooted in racial context.
Addressing this gap resulted in three critical issues to be revealed: (1) greater likelihood of diet-
related chronic conditions in Mixed Race individuals who are illegally and unethically excluded
from health analyses and reports; (2) an inconclusive relationship between dietary intake and
weight status in a multicultural population group that is currently not being monitored; and (3)
cultural beliefs and practices that may influence dietary intake and weight status in the same
multicultural population group that is not being monitored. These findings support continued

inclusion and research to address the health status of these groups.
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APPENDIX A. SUMMARY TABLE OF ADOLESCENT DIETARY PATTERN STUDIES

Study Subjects Race/  |Data Collection;| # of DPs DP Description Main Findings
Ethnicity Analysis
(Ambrosini et |n= 1631; Males and|  Australian FFQ; Factor 2 (1) Healthy: Wholegrain cereals, fresh fruit, legumes,[No association between dietary
al., 2009) |[females 14 years Analysis steamed, grilled or canned fish and all vegetables pattern and BMI.
old from Western except potatoes; (2) Western: Takeaway foods, red
IAustralian meats, processed meats, full-fat dairy products, fried
Pregnancy Cohort potatoes, refined cereals, cakes and biscuits,
confectionery, soft drinks, crisps, sauces and
dressings.
(Chan etal., |n=351; Males and Chinese FFQ; Factor 3 (1) Vegetables and Fruit: High intake of vegetables, [No association between each
2014) females age 10 - 12 Analysis fruits, fish/seafood, legumes, nuts, and whole grains; |pattern and risk of OW and
years old from (2) Snacks and beverages: High intake of sweets and [OB.
Hong Kong desserts, fast foods, French fries, potato chips, bakery
IAdolescent Bone products, beverages, soy milk, and milk products; (3)
Health Cohort IAnimal foods, fats, and condiments: High intake of
poultry, red meats, processed meats, fats, oils,
condiments, organ meats, and eggs
(Craig etal., |n=1233; Males and Scottish FFQ; Factor 3 perage |[Girls—5-11 years old: (1) Fruit and vegetables; (2) [No consistent association
2010) females age 5-11 Analysis range  [Puddings; (3) Snacks. Girls — 11-17 years old: (1)  |between dietary patterns and

lyears old and 12-17
years old

Puddings; (2) Fruit; (3) Vegetables

"Results shown for females only due to dissertation
focus.

BML.
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APPENDIX A. (CONTINUED) SUMMARY TABLE OF ADOLESCENT DIETARY PATTERN STUDIES

(Cutler, Flood,
Hannan, &
Neumark-

Sztainer,
2009b; Cutler
etal., 2011)

n=2,516; Males
and females age
12.8+0.8 to
15.9+0.8 years old
from Project EAT
Cohort

(Time 1: 1998-
1999; Time 2:
2003-2004)

White, Black,
Hispanic, Asian,
Hawaiian/Pacific
Islander, Native
American, Mixed

FFQ; Factor
Analysis

4 for Time 1
and Time 2

Time 1: (1) Vegetable: Zucchini, squash, eggplants,
kale, greens, spinach, peas, and lima beans; (2) Fruit:
Oranges, grapefruit, apples, apple asuce, pears,
grapes, bananas, strawberries, cantaloupe, melons,
peaches, plums, and apricots; (3) Starchy Food:
English muffins, bagels, grilled cheese, pancakes,
crackers, mashed potatoes, lasagna, pretzels,
macaroni 'n cheese, and spaghetti with sauce; (4)
Snack Food: Chocolate bars, candy bars, candy,
brownies, cake, potato chips, and nachos; Time 2: (1)
Vegetable/Fruit: Combination of "Vegetable" and
"Fruit" Pattern shown above; (2) Starchy Food: See
previous description; (3) Snack Food: See previous
description; (4) Fast Food: Hamburgers, French fries,
fried food, and non-diet soda

Overall, the dietary patterns
remained relatively stable over
the span of the study. There
\were no consistent or intuitive
associations between the
dietary patterns and weight
status.
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APPENDIX A. (CONTINUED) SUMMARY TABLE OF ADOLESCENT DIETARY PATTERN STUDIES

(Malik et al.,
2011)

n= 37,038; Females
34-53 years old in
1997 (High school
dietary patterns
assessed in 1997
(asked to remember
high school diet);
adult dietary
patterns assessed in
1991, 1995, 1999,
and 2003.)

NS

FFQ; Factor
Analysis

2

(1) Prudent: High consumption of vegetables, fruit,
legumes, fish, and better-quality grains; low
consumption of snacks and soda (2) Western: High
consumption of desserts, snacks, processed meats,
red meat, French fries, and refined grains; low
consumption of fish, vegetables, and fruits.

The Western pattern was
associated with 29% greater
risk of T2D after adjusting for
confounders, whereas the
prudent pattern showed no
association for risk of T2D.
Women with higher prudent
pattern scores gained less
weight after high school than
those with a lower score;
women with higher Western
pattern scores gained more
\weight after high school and
were likely to have high blood
pressure. Women who had
high Western pattern scores in
adolescence and adulthood had
the greatest risk of developing
T2D.
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APPENDIX A. (CONTINUED) SUMMARY TABLE OF ADOLESCENT DIETARY PATTERN STUDIES

(Mikkila, |n=1,768; Males & NS 48h dietary recall 2 (1) Pattern 1: High consumption of rye, potatoes, Food behaviors and choices
Réasdnen, (females age 3 to 18 (at baseline and milk, butter, sausages, and coffee; with low during adolescence may track
Raitakari, |years old at after 6 and 21 consumption of fruit, berries, and dairy products into adulthood. Of those
Pietinen, & [|baseline with years), FFQ in other than milk; (2) Pattern 2: High consumption of [originally belonging to the
Viikari, 2005) [follow-up at age 24 2001 to validate \vegetables, legumes, nuts, tea, rye, cheese and other |uppermost quintile of pattern
and 39 DPs; Factor dairy products, and alcoholic beverages 1, 41% remained in the same
(Measurements at Analysis quintile 21 years later. Of
1980, 1986, 2001) those originally belonging to
the uppermost quintile of
pattern 2, 38% remained in the
same quintile 21 years later.
(Northstone, |n=(T1) 6,837, (T2)| White vs. non- (3-day diet diaries; 4 (1) Processed: High consumption of processed foods, [Dietary patterns during early
Smith, Newby, 6,972, (T3) 5,661, white Cluster Analysis chips, and soft drinks; (2) Healthy: High adolescence may change. Only
& Emmett, |Males and females consumption of high fiber bread, fruit, vegetables,  [20% persisted in the same
2013) 7 years at baseline and water; (3) Traditional: High consumption of cluster for all three ages.

with follow-up at
10 and 13 years
old.

(T1:1998-99; T2:
2001-02; T3: 2004-
05)

meat, potatoes, and vegetable; (4) Packed Lunch:
High consumption of white bread, sandwich fillings,
and snacks.

Processed was the largest
cluster at each age. Healthy
\was the 2nd largest cluster at
each age and had the highest
portion staying in the same
cluster. Traditional and packed
lunches were less stable.
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APPENDIX A. (CONTINUED) SUMMARY TABLE OF ADOLESCENT DIETARY PATTERN STUDIES

(Oellingrath, |n=427; Males and Norwegian FFQ (by parents); 4 (1) Junk/Convenient: High fat and high-sugar Children with high Dieting
Svendsen, & ([females 9-10 years Factor Analysis processed fast foods; (2) Varied Norwegian: pattern scores and low Varied
Brantseeter, [at baseline with traditional Norwegian diet (close to Norwegian pattern scores in
2010) follow-up at 12-13 recommendations); (3) Snacking: Snack items, the 7th grade had an increased
years old (baseline: sugar-sweetened drinks, low intake of water, risk of being overweight, while
2007; follow-up: \vegetables, and brown bread; low frequency of those with stable or increased
2010) eating breakfast and dinner; (4) Dieting: Foods and [Varied Norwegian pattern
drinks often associated w/ dieting and weight control.[scores had a lower risk of
remaining overweight. High
Unhealthy dietary pattern
scores were not associated
with risk of being overweight.
(Okubo et al., |n=3760; Females Japanese Diet history 4 (1) Healthy: High intakes of vegetables, mushrooms, [Significant association
2007) 18-20 years old questionnaire; seaweeds, potatoes, fish and shellfish, soy products, |between Healthy pattern and

Factor Analysis

processed fish, fruit and salted vegetables; (2)
Japanese Traditional: High intakes of rice, miso
soup, and soy products; (3) Western pattern: High
intakes of meats, fats, and oils, seasonings, processed
meats and eggs; (4) Coffee and dairy products: High
loadings for sugary foods, coffee, and dairy products

lower risk of overweight and
obesity. Japanese Traditional
and Western patterns were
significantly associated with
overweight and obesity.
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APPENDIX A. (CONTINUED) SUMMARY TABLE OF ADOLESCENT DIETARY PATTERN STUDIES

(Ritchie et al.,
2007)

n=2,371; Females
age 9 - 11 years old
at baseline (1987)
with follow-up
(1997) at 12-14 and
15 - 19 years old
(from NHLBIGH
Cohort)

Black and White

3-day diet diary;
Factor Analysis

4 in Black
girls, 4 in
White girls

Patterns in White girls - (1) Healthy: High intake of
fruits, vegetables, diary, grains w/o added fats, mixed
dishes and soups; low sweets, fried foods, burgers, and
pizza; (2) Convenience: High intake of pizza, fried fish
and poultry, ramen; low intake of juice, plain milk,
grain groupings, eggs, non-fried fish and poultry,
cheese/spread, etc; (3) Sweets & Snacks: High intake of
sweetened and diet drinks, juice, cheese, desserts,
candy, crackers, pretzels, nuts, popcorn, peanut butter
and cheese/spread sandwiches; low milk, mixed dishes,
and process meats/sandwiches; (4) Fast Food: High in
flavored milk, burger sandwiches, fried potatoes, eggs,
red meat, processed meats/sandwiches, chips, legumes,
and baked desserts; low in diet drinks, yogurt, cheese,
other desserts, candy, crackers, etc. Patterns in Black
girls - (1) Customary: Low intake of diet drinks,
coffee/tea, yogurt, cheese, plain grains, crackers,
fish/poultry, red meat, other soups, and most
\vegetables; (2) Snack-type: High intake of diet drinks,
coffee/tea, yogurt, crackers, pretzels, other soups, and
green salad; low intakes of flavored milks, several other
grains, and processed meats/sandwiches; (3) Meal-type:
High intakes of plain breads and grains, other breakfast
grains, and most types of sandwiches and protein
sources, legumes, vegetables, and potatoes; (4) Sweet &
Cheese: High intake of sweets, flavored milk and
cheese; small amounts of other groups.

I/Among both Black and White
girls, dietary patterns
characterized by high intakes
of energy-dense, nutrient poor
snack-type foods tended to be
associated with higher
adiposity. For White girls,
those adhering to the Healthy
pattern had significantly
smaller mean values for waist
circumference and overall
change in waist circumference
compared to Sweets and
Snack-Type patterns.
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APPENDIX A. (CONTINUED) SUMMARY TABLE OF ADOLESCENT DIETARY PATTERN STUDIES

(Smith etal., [h=3,911; Males White vs. non- | 3-day diet diary; 3 (1) Health Aware: high-fiber bread/pasta, fruits, The Health Aware and Packed
2014) and females 9-11 white Factor Analysis \vegetables, cheese and fish; lacking in chips, crisps, |Lunch patterns were inversely
years old at processed meat, and soft drinks; (2) Packed Lunch: [associated with fat mass gain
baseline (2000; High consumption of white bread, sandwich fillings, fin girls.
follow-up at 2003) margarine, cheese, salty flavorings, and snacks; (3)
Traditional: High consumption of meat, potatoes,
\vegetables, batter & pastry products, gravy, and
desserts.
(Song etal., |n=671; Males and Korean 3-day diet diary; 2 (1) Modified: High intake of noodles, bread, cookie, [Most participants adhered to
2005) females age 12 - 14 Cluster Analysis pizza, sweets, milk, fruits, and beverage; (2) the Modified (“Western” style)

years old

Traditional: High intake of white rice, kimchi, and
fish.

pattern. Differences in
nutrients were evident between
these groups; those with a
modified pattern had greater
nutrients overall, but also
higher levels of fat,
cholesterol, and refined sugars.
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APPENDIX B. DIET-RELATED CHRONIC CONDITION SURVEY QUESTIONS
FROM THE 2012 BEHAVIORAL RISK FACTOR SURVEILLANCE SYSTEM

General Health

SURVEY.

Section: 1.1 Health Status Type: Num
Column: 73 SAS Variable Name: GENHLTH
Prologue:
Description: Would you say that in general your health is:
Weighted
Value Value Label Frequency Percentage Percentage
1 Excellent 83,864 17.63 19.03
2 Very good 152,154 31.99 31.58
3 Good 145,032 30.49 30.99
4 Fair 65,308 13.73 13.12
5 Poor 27,766 5.84 4.91
7 Don’t know/Not Sure 949 0.20 0.16
9 Refused 610 0.13 0.22
BLANK Not asked or Missing 4
Computed body mass index
CalculatedVaria 7.17 Calculated Variables Type: Num
bles:
Column: 1644-1647 SAS Variable Name: _BMI5
Prologue:
Description: Body Mass Index (BMI)
Weighted
Value Value Label Frequency Percentage Percentage
1 - 9999 1 or greater 450,212 100.00 100.00
Notes: WTKG3/ (HTM4*HTM4) (Has 2 implied decimal places)
BLANK Don’t know/Refused/Missing 25,475
Notes: WTKG3 = 777 or 999 or HTM4 = 777 or 999
Ever told) you have diabetes
Section: 5.13 Chronic Health Conditions Type: Num
Column: 97 SAS Variable Name: DIABETE3
Prologue:
Description: (Ever told) you have diabetes (If "Yes" and respondent is female, ask "Was this only when you were pregnant?"”. If
Respondent says pre-diabetes or borderline diabetes, use response code 4.)
Weighted
Value Value Label Frequency Percentage Percentage
1 Yes 59,763 12.56 10.17
2 Yes, but female told only during pregnancy 4,067 0.85 0.91
3 No 403,299 84.78 87.36
4 No, pre-diabetes or borderline diabetes 7,735 1.63 1.38
7 Don’t know/Not Sure 564 0.12 0.12
9 Refused 259 0.05 0.06
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APPENDIX B. (CONTINUED) DIET-RELATED CHRONIC CONDITION SURVEY
QUESTIONS FROM THE 2012 BEHAVIORAL RISK FACTOR SURVEILLANCE

Ever Diagnosed with Heart Attack
Section: 5.1 Chronic Health Conditions

Column: 85

SYSTEM SURVEY.

Type: Num
SAS Variable Name: CVDINFR4

Prologue: Has a doctor, nurse, or other health professional ever told you that you had any of the following? For each, tell me

“Yes”, “No”, or you're “Not sure”:

Description: (Ever told) you had a heart attack, also called a myocardial infarction?

Value Value Label
1 Yes
2 No
7 Don’t know/Not sure
9 Refused
BLANK Not asked or Missing

Ever Diagnosed with Angina or Coronary Heart Disease

Section: 5.2 Chronic Health Conditions
Column: 86

Prologue:

Weighted

Frequency Percentage Percentage
28,794 6.05 4.40
444,820 93.51 95.21
1,884 0.40 0.35
188 0.04 0.03

1
Type: Num

SAS Variable Name: CVDCRHD4

Description: (Ever told) you had angina or coronary heart disease?

Value Value Label
1 Yes
2 No
7 Don’t know/Not sure
9 Refused

Ever Diagnosed with a Stroke
Section: 5.3 Chronic Health Conditions
Column: 87
Prologue:

Description: (Ever told) you had a stroke.

Value Value Label
1 Yes
2 No
7 Don’t know/Not sure
9 Refused

Frequency Percentage

29,391 6.18
442,375 93.00
3,713 0.78
208 0.04
Type:

SAS Variable Name:

Frequency Percentage

19,279 4.05
455,112 95.67
1,135 0.24
161 0.03
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ZONE 1: NUTRITION-RELATED

Gender-Role
OPPORTUNITIES AND RESOURCES

CULTURE
Expectations

APPENDIX C. THE SIX-Cs DEVELOPMENTAL AND ECOLOGICAL MODEL OF CONTRIBUTORS TO
OVERWEIGHT AND OBESITY IN CHILDHOOD (Harrison et al., 2011).

Cultural and Societal Characteristics
Concerning Eating

Government Funding

Gender-Role
Expectations
COUNTRY Concerning Activity
State and National Characteristics
Government Funding ZONE 2: ACTIVITY-RELATED
of Nutrition Campaigns of Exercise Campaigns OFPORTUNITIES AND RESOURCES
Health COMMUNITY
e Local Community/Organizational State/Federal
‘S\nlc)l,ure Accessibility/ Characteristics Local Transportation
_Proximity Transportation Infrastructure
State/Federal of Food Outlets Practices
Dietary Medical Inattention Crime Rates, State/Federal
Guidelines, to Child Obesity Pare _ CLAN Neighborhood Exercise
arent Familial Characteristics = Guidelines
National Encouragement Safety uidelines
S of Healthy Eating Parent
Recession/Unhealthful e - Encouragement Local
School Meal of Child Activit Leisure Time National
i Available y ’
ationa Programs, T CHILD Norms Recession
Economy Vending Parent ild Characteristics p——
aren s
N Options, f L Sufficient oess
Pouring Rights Nutritional Spending et par to Recreational National ]
Cultural Contra e Knowledge Money Sleep F.:.‘ix:', Facilitics Transportation T
Values re: Permissive Ty ] Economy .
X School [ Lreastfeeding, Limited . CELL S Knowledge e Exercis
L5 L TR : Barly Intro of M 1 BEES Genetic/Biological Characteristics School Activity| | " Related
Technology Vending Solids in rrta Risk © s Requirements | "USUY) Technology
Policies “ducation .
Daycares Obesity-Predisposing Food
Parental Food Dictary Genes Allergies Sedentary Parent Work
Restriction Intake Behavior Schedule
Media S . Genetic Propensity to Develop i “ulturs
ALTRR IR e Community Parent Habit-Formed “White” Fat Cells Physical Family Leisure Cultural
Oversized calthy e . Food Preferences Activit Time Activity Norms for
P Eating e Dietary Intake N ] Excessicivity Exercise
Campaigns estrictions o _— utritional cess " Frequency/
o B Non-Breastfeeding Rnowiodee [ Gender  oiep oo BM! N Parental . o quency
= at Home N Encouragement Media Fitness Intensity
Seeking [ g Generation e Employment Marketing
Food Traditions, ]n:fd‘ yc Pubertal Timing ) Parent Practices . 2
Cultural Rewards/ & . . Emotionality Activity Patterns/
Race/Ethnicity Y
Norms for P Punishments _ Preferences
Eating Out cer Foo Parent/ Famil Family
e Choices ami Parent BMI amily edin
s Family Meal Sibling Race/Ethaicity Media
Climate Interactions o 0 R Use Raceaand ~ .
aterna : . orms for
S — M[‘f"‘: F‘“‘l‘“g Culture-Specin Family Mental  Family SES Ethnicity-Specific Media Exercise Fxoraise
eness ortrayals ulture-Specific Health/Diseas Marketi Campaigns ’
Norms Marketing, Media calth/Disease Health arketing in Public
Portrayals Community Peer BMI
Community BM
" Race/Ethnicity Social Community
ZONE 3: NUTRITION- Special Occasion MI\ZL:’;I‘( :‘;:’“ Community  Marginalization SES Media Fitness
RELATED PRACTICES Eating Practices a - Health/Discase Portrayals
(c.g.. Holidays) .
cisure
P— MedialBody) Media Health/Discase
oo Portrayals Portrayals
Aggressive Marketing of yals
High-Energy Foods
for Children
Bias Toward Larger Body Types
among Vulnerable P ons
TIM

2 4: ACTIVITY-
RELATED PRACTICES
Norms
Cultural Beauty
and Myths
ZONE 5: PERSONAL AND RELATIONAL ATTRIBUTES
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APPENDIX D. MOTHER AND DAUGHTER INTERVIEW GUIDES FOR STUDY #3.

Mothers

Topic: Culture

Question

Probe

First, | want to learn more about you. Are
there any groups you identify with—this could
be an ethnic group, a community, religious
group?

How would you describe these groups you
identify with?

What are common activities in these groups —
these could be family gatherings, BBQs,
activities?

Are there specific foods central to these
groups?

Which holidays do you celebrate?

How do you celebrate them?

What foods do you eat on these special days?
Probe: why do you eat these — do they have a
certain meaning specific to the holiday?

Do you only eat these foods on holidays? If no,
when else do you have them?

Topic: Food Selection

Question

Probe

Tell me about the kinds of foods you buy.
What foods do you typically buy/eat on a
regular basis?

Why do you eat these foods — are they what
you grew up eating, do you eat them for health
reasons, are they foods related to groups you
identify with?

Is there anything that makes it difficult for you
to be able to purchase these foods? — is the
store far away?

Are these foods expensive or inexpensive?

Are these foods easy to find?

Acre there certain foods you wish you had
easier access t0?

Are there specialty foods you go out of your
way to purchase?

Are these foods also special to your daughter?
Does your daughter also eat these foods or do
you encourage her to eat these foods?

Does your daughter prefer to eat other foods?
If yes, what are they?

Does she say why she prefers these other
foods?
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APPENDIX D. (CONTINUED) MOTHER AND DAUGHTER INTERVIEW GUIDES
FOR STUDY #3

Topic: Diet — Child Feeding Practices

Question

Probe

What goals do you have when feeding your
daughter?

Do you want her to just eat, or do you want her
to eat a certain amount of certain foods, like
fruits and vegetables?

What strategies do you use to reach these
goals?

Are there any foods or food groups you
consider to be very important and try to serve
every time?

Is there a fruit and/or vegetable provided with
each meal?

How do you feel about food left on your
daughter’s plate?

When your daughter leaves food on her plate,
what do you do? Do you encourage her to eat
the rest of the food on her plate?

If your daughter says she is full, are there
particular foods on the plate that you would
prefer to see her finish?

When serving a meal, who determines the
portion size for your daughter?

Topic: Diet — Food in the Home

Question

Probe

What does your daughter regularly eat at
home?

Do you provide your daughter with breakfast at
home in the morning?

If yes, what do you give her, and why?

If no, is there a reason she does not eat
breakfast at home?

Does your daughter normally eat lunch at
school, or do you pack a lunch for her?

What foods do you pack for her, and why?

Does she bring any food back home with her —
either from school or 7 Eleven or another
store? If yes, what foods does she bring back?
Do you ever discourage her from bringing
these foods home, or is it allowed in your
household?
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APPENDIX D. (CONTINUED) MOTHER AND DAUGHTER INTERVIEW GUIDES
FOR STUDY #3.

Does your daughter say that she enjoys school
lunch? If yes, why? If no, why not?

Does your daughter have a snack when she
gets home from school?

If yes, what does she eat? Is this her choice
among options, or do you encourage her to eat
certain foods for snacks? Why those types of
foods?

What does your daughter typically eat for
dinner?

Is this what the rest of the family eats?

Do you ever prepare food just for her, and
why?

Topic: Perception of Children’s Bodyv Size & Preferred Role Models

Question

Probe

When we think of body shape, is there a certain
body shape or size considered normal?

Think back to when we talked about the groups
you identify with. Do the groups you identify
with view a certain body shape or size as being
“better” or “normal” compared to others?

Do these views affect how you see your
daughter or how you think your daughter
should look?

Do these views affect how you think your
daughter should eat or exercise?

Are these views influenced more by family
members or friends?

Thinking about your daughter’s growth and
weight, do you have any concerns?

How do you feel about your daughter
becoming too heavy?

How do you feel about your daughter
becoming too thin?

Do you encourage your daughter to have role
models or people to look up to? Why or why
not?

What types of people are they — celebrities,
family members, athletes, local athletes,
scholars? And why these individuals?

Topic: Physical Activity

Question

Probe

Does your family participate in regular
physical activity or recreation together?
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APPENDIX D. (CONTINUED) MOTHER AND DAUGHTER INTERVIEW GUIDES
FOR STUDY #3.

Does your family participate in activities
together?

What types of activities do you do?

Who is involved in these activities?

How often would you say you do these
activities?

Are there certain reasons you participate in
these activities? Do you do them for exercise,
family bonding?

Outside of those times, is your daughter
physically active on her own?

Is it relatively easy for your daughter to play
outside?

Are there parks nearby?

Are there family members or friends available
for her to play with?

Do you encourage her to play outside, or are
there other things you would rather have her
do, like homework or other duties?

Is your daughter involved in sports?

If so, which ones?

Who encouraged her to play this/these
sport(s)?

Does she play these sports year-round, or only
during school? If she does not play these sports
during the summer, does she do different
activities, or do you encourage her to?

If no, what are some reasons your daughter
does not play sports?

Are her favorite activities offered at school, or
other places nearby?

Do you encourage your daughter to do hobbies
that are sedentary, or not as active?

Does she prefer these activities over other
sports?
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APPENDIX D. (CONTINUED) MOTHER AND DAUGHTER INTERVIEW GUIDES

FOR STUDY #3.
Daughters
Topic: Culture
Question Probe

First, | want to learn more about you. Are
there any groups you identify with—this could
be an ethnic group, a community, religious
group?

How would you describe these groups you
identify with?

Acre there special activities or common
activities in these groups, like family
gatherings, BBQs, or fun activities?

Are there certain foods that are special or
important to these groups?

Which holidays do you and your family
celebrate?

How do you celebrate them?

What foods do you eat on these special days?
Probe: do you know why you eat them?

Do you only eat these foods on holidays? If no,
when else do you have them?

Topic: Food Selection

Question

Probe

Think about when you re not at home — eating
lunch at school, or with friends — what do you
eat?

When you eat lunch at school, which foods do
you choose?

Why do you eat these foods?

Probes: are they what your parents feed you,
do you eat them for health reasons, are they

foods related to groups you identify with or

what your friends eat?

Do you go out to eat with your friends?

What places do you usually go to? Why do you
choose these places?

What foods do you eat at these places, and

why?

What foods are considered unhealthy foods?

Why are they unhealthy?

What foods are considered healthy foods?

Why are they healthy?

Do your parents encourage you to eat healthier
foods when you are away from home?

If yes, why do they say you should eat these
foods?
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APPENDIX D. (CONTINUED) MOTHER AND DAUGHTER INTERVIEW GUIDES
FOR STUDY #3.

When you choose healthier foods while out
with friends, how do you feel — do they support
you, do you feel embarrassed?

Do you stop anywhere on your way home from
school to get a snack? Why or why not?

What types of foods do you buy at these
places? Why do you choose these?

Topic: Diet — Food in the Home

Question

Probe

What do you regularly eat at home?

Do you eat breakfast at home in the morning?

If yes, what do you eat, and why?

If no, is there a reason you do not eat breakfast
at home — do you eat breakfast at school or do
you skip breakfast? If skip breakfast, why?

Do you normally eat lunch at school, or do you
take a lunch with you?

What foods do you take in your lunch, and
why?

Do you share your lunch with your friends? If
yes, do you trade some of your food for a
different food your friend has? What types of
foods do you trade for, and why?

What do you usually eat for dinner?

Is this what the rest of the family eats? If yes,
do you all eat dinner at the table together?

If you eat something different, why do you
choose to eat different foods?

Topic: Perception of Body Size/lmage & Preferred Role Models

Question

Probe

How do you think a healthy body looks?

What size should the body be?

Is this different for boys and girls or men and
women?

How does a person get to be this size —is it the
food they eat, the activities they do, were they
“born that way”?

134




APPENDIX D. (CONTINUED) MOTHER AND DAUGHTER INTERVIEW GUIDES
FOR STUDY #3.

Are there certain body types that are more
favorable in your culture or community?
Think back to when we talked about the groups
you identify with. Do people of these groups
the groups you identify with view a certain
body shape or size as being “better” or
“normal” compared to others?

Does this affect how you see yourself or how
you think you should look?

What about how you eat or how active you
are?

Who most influences how you think your body
size or shape should be-- your parents, family
members, or friends?

Thinking about your weight, do you have any
concerns?

How do you feel about becoming too heavy?

How do you feel about becoming too thin?

Do your parents express any concerns to you?
If so, what types of things are they concerned
about?

What are characteristics of a positive role
model?

Who are some of these role models?

How does body shape/size impact these?

Who are some of the role models you look up
to?

Do you think your role models have bodies
that are the right size and shape? Do they
influence your attitudes and behaviors — like
activities you do or foods you eat?

135




APPENDIX D. (CONTINUED) MOTHER AND DAUGHTER INTERVIEW GUIDES
FOR STUDY #3.

Topic: Physical Activity

Question

Probe

Does your family participate in activities
together?

What types of activities do you do? Do you
enjoy these activities?

Why do/don’t you enjoy these activities?

Do you do these activities a lot, or do you wish
you could do them less/more often?

Who is involved in these activities? Were these
activities your parents’ idea, or are they usually
done in the groups you identify with?

Do you enjoy playing outside or doing
activities outside? Why or why not?

Avre there parks or other areas nearby?

Are there family members or friends available
for you to play with?

If there were more parks in your area or people
to do outdoor activities with, would you do
them more often, or continue doing the other
activities you do instead?

Are you involved in sports?

If so, which ones?

Who encouraged you to play this/these
sport(s)?

Do you play these sports year-round, or only
during school? If you do not play these sports
during the summer, do you do other activities?
Do your parents encourage you to do other
activities in the summer?

If no, what are some reasons you do not play
sports?
Probe: Are there other activities you prefer?

What are they? Did your parents, family
members, or friends encourage you to do
these?

Do you prefer these activities over other
sports? Why or why not?
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