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ABSTRACT

Produce plays an integral role in a well-balanced diet and research has
continually demonstrated the importance of consuming fruits and vegetables to
reduce one’s risk of cancers, heart disease, obesity, type 2 diabetes and other
health problems. For pregnant women, diet is especially important. Certain
vitamins and minerals, such as folic acid, are vital for a healthy pregnancy, and
have been found to reduce birth defects in infants as well as the risk of
developing other, more long-term health problems in children. Most of these
nutrients are found in fruits and vegetables.

The consumption of fruits and vegetables in the United States is
notoriously low, and very few Americans eat the World Health Organization’s
recommended five daily servings. A low-quality diet is thought to be the result
of a variety of factors, but the social determinants of health such as income
may play a meaningful role. This paper examines the importance of produce
consumption during pregnancy and the fruit and vegetable consumption
patterns of pregnant women in the state of Delaware, as indicated by the
Behavioral Risk Factor Surveillance System. Furthermore, this paper will
assess whether or not income is related to the produce consumption patterns of
pregnant women, and assess the research concerning motivations behind
personal diet choices.
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INTRODUCTION

The health status of a mother is a major determinant in the health
outcomes of an infant. Around the world, countries have begun to examine the
health of mothers and children, largely spurred by the United Nations
Millennium Development Goal 5, improving maternal health (Filippi, 2006).
The United States is not exempt from these working efforts, ranking 33rd of
179 countries in Save the Children’s (2015) 16th annual Mothers’ Index,
which assesses the health and well-being of women and children. According to
Amnesty International (2011), 34,000 women die each year in the U.S. of
pregnancy related complications and care for childbearing women and
newborns is the number one reason for hospitalization. Furthermore, the
situation of childbearing women shows few signs of recent improvement. In a
report for Maternal and Child Health Journal, Atrash et. al. (2006) explains
that despite the advances in medical technology and usage, there has been a
slowing of improvements in maternal health and infant outcomes over the
course of the last two decades of the 20™ century, and in some cases, these
outcomes have even deteriorated. Furthermore, although some infant deaths
“might have been prevented through interventions targeted at improving the
health of mothers and modifying behaviors contributing to adverse pregnancy
outcomes, poor maternal health, behaviors contributing to adverse pregnancy
outcomes, and maternal complications of pregnancy continue to be prevalent,”
(Atrash et. al., 2006, p.4).

A vital component of health, especially the health of pregnant women,
is diet and nutrition. According to the U.S. Department of Agriculture [USDA]
and the Department of Health and Human Services (2010), a healthy diet is
essential for the prevention of chronic disease and the promotion of overall
health. Such a diet is often characterized by limited intakes of sodium, fats,
added sugars and refined grains, with an emphasis on nutrient-dense foods,
such as fresh produce, whole grains, low-fat dairy products, seafood, and lean
meats (USDA, 2010). Consumption of such nutrient dense foods is especially
important when it comes to experiencing a healthy pregnancy and positive
child outcomes. Nutrition is one area of risk screening for preconception care
as defined by the American Academy of Pediatrics and the American College
of Obstetricians and Gynecologists (Johnson, 2006) and diseases associated
with an unhealthy diet (such as obesity and type 2 diabetes) have been linked
to adverse pregnancy outcomes for both mothers and children (Leddy, 2008;
Rosenberg, 2005).

For the purposes of my undergraduate thesis, I chose to analyze one of
the pillars of a healthy diet, the consumption of fruit and vegetables, among a

11
11


http://www.who.int/hia/evidence/doh/en/
http://www.who.int/hia/evidence/doh/en/
http://www.who.int/hia/evidence/doh/en/

specific target group, pregnant women in Delaware. A food group that is
“universally promoted as healthy” (Slavin, 2012, p.506), fruits and vegetables
are also consumed far less often in the United States than international and
national guidelines recommend. My analysis focused on responses from the
2012 and 2013 Behavioral Risk Factor Surveillance System [BRFSS]
conducted in the state of Delaware. First, [ wanted to gain a better
understanding of the importance of fruit and vegetable consumption for overall
health, specifically for a vulnerable population such as pregnant women. I
conducted extensive research on past studies aimed at understanding the
connection between various health conditions and diets rich in produce, as well
as studies that described the impact of produce consumption on pregnancies.
Next, I utilized responses from the BRFSS to understand whether or not
pregnant women in Delaware consumed an adequate amount of fruits and
vegetables, defined by the World Health Organization and the Centers for
Disease Control as five servings per day. I assessed this data using only
descriptive statistics given the small size of my data set. Finally, I used the
BRFSS to examine whether or not self-reported income demonstrated a
connection to the level of consumption of fruits and vegetables. My
background in health policy informed my work efforts and encouraged me to
examine the societal influences on produce consumption among different
groups. My research questions can be described as follows:

Question 1: Why are fruits and vegetables an important component of

woman’s diet during pregnancy?

Question 2: Are pregnant women in Delaware consuming an adequate
amount

of fruits and vegetables as indicated by responses from the Behavioral
Risk

Factor Surveillance System for 2012 and 2013?

Question 3: Is there a relationship between self-reported income and
the

consumption of fruits and vegetables among pregnant women in
Delaware

who participated in the 2012 and 2013 Behavioral Risk Factor
Surveillance

System?

12
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Chapter 1
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LITERATURE REVIEW

Importance of Fruits and Vegetables for Overall Health

In everyday discourse, the concept of “health” is often considered in
terms of disease, a static condition in which illness is not present. However,
scholars understand the term to be much more comprehensive. In 1948, the
World Health Organization offered the following definition: “a state of
complete physical, mental and social well-being and not merely the absence of
disease or infirmity.”

One of the most important factors in determining overall health status is
diet. Rozin (1999) writes “For human beings, food is a critical contributor to
physical well being, a major source of pleasure, worry and stress, a major
occupant of waking time and, across the world, the single greatest category of
expenditures,” (p.163). In an article for Health Affairs, Bleich et. al. (2015)
describes the paradox of food, a fuel that can help us live longer and healthier
lives or a poison that can lead to premature death. Based on a search conducted
through the University of Delaware’s library services, since 2011, over 18,000
peer-reviewed studies have been published detailing the importance of diet for
health (key phrase: “importance of diet for health”). A commonly touted
centerpiece of a healthy diet is the consumption of fruits and vegetables, which
have been connected to reductions in chronic diseases such as cancer, obesity,
type 2 diabetes, and stroke, according to a systematic review of
epidemiological literature by Boeing et.al. (2012).

One significant area of research is the association between produce
consumption and cancer, a subject of concern since the late 1970s (Key, 2011).
A 1992 review by Block et. al. of approximately 200 studies that examined the
relationship between the intake of fruits and vegetables and a number of
cancers, including lung, colon, ovary, pancreas, breast, cervix, oral cavity,
stomach, bladder, and esophagus found that “a statistically significant
protective effect of fruit and vegetable consumption was in 128 of 156 dietary
studies in which results were expressed in terms of relative risk,” (para.l). The
body of research on the topic has continued to grow. A search of
peer-reviewed articles using the key phrase “cancer fruits and vegetables” in
the University of Delaware library system generated 4,559 articles published
on the subject since the year 2011, including articles detailing this specific
dietary connection to pancreatic cancer, breast cancer, esophageal cancer, and
lung cancer.

According to the World Cancer Research Fund (2007), non-starchy
vegetables are associated with protection against cancers of the mouth,
pharynx, larynx, esophagus, and stomach. Fruits are associated with similar
protections, including a protection against lung cancer (World Cancer
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Research Fund, 2007). Furthermore, dietary fiber, which can only naturally
occur in plant foods, has been observed to have a dose-response relationship to
the protection against colorectal cancer in cohort studies (World Cancer
Research Fund, 2007). Using cancer prevention estimates from a meta-analysis
of nutritional epidemiology studies, and cancer risk estimates from the EPA,
USDA, and potency estimates from rodent bioassays, Reiss et. al. (2012)
estimate that an increase in fruit and vegetable consumption among Americans
could prevent approximately 20,000 cancer cases per year.

However, the etiology of cancer and its connection to diet remains a
subject of debate. In a review of large prospective studies and pooled analyses
for the association of produce consumption and cancer risk, Key (2011)
enunciated the importance of acknowledging confounding variables related to
overall cancer risk, explaining that the relationship between produce
consumption and overall cancer risk could also be explained by the
relationship between overall cancer risk and the use of drugs and alcohol.

Several studies have also been completed on the relationship between
fruit and vegetable consumption and the development of cardiovascular
disease. A search of peer-reviewed articles using the key phrase
“cardiovascular disease fruits and vegetables” in the University of Delaware
library system generated 1,753 articles published on the subject since the year
2011. A search of the key phrase “heart disease fruits and vegetables”
generated 1,381 peer-reviewed articles from the same time constraints.

In a paper describing the evidence for diet as a preventative measure
against cardiovascular disease, Verschuren (2012) outlines the protective effect
of consuming fruits and vegetables on the incidence of cardiovascular disease,
demonstrated by a number of observational studies. Although most of this
evidence has come from prospective cohort studies, “results in different cohort
studies have been quite homogenous, and several meta-analyses have reported
statistically significant effect estimates,” (Verschuren, 2012, p.704).

Using data from the Nurses Health Study, the Nurses Health Study II,
and the Health Professionals Follow-up Study, Muraki et. al. (2013) found that
individuals who consumed blueberries, grapes, apples, and other fruits were at
a significantly lower risk of developing type 2 diabetes. In 2014, the largest
systematic review and meta-analysis on fruit and vegetable intake and risk of
type 2 diabetes to date was completed, which reached a similar conclusion:
“Higher fruit or green leafy vegetables intake is associated with a significantly
reduced risk of type 2 diabetes,” (Li et. al., p.1).

In a comprehensive analysis of studies examining the role of fruits and
vegetables in the prevention of chronic disease, Boeing et. al. (2012) found
convincing evidence to suggest a blood-pressure lowering effect related to an
increase in the consumption of vegetables and fruits, based on consistent
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results from cohort and intervention studies. Similar studies indicated an
inverse association between the consumption of vegetables and fruit and the
risk of stroke, and convincing evidence was found to suggest that increased
levels of produce consumption could also work to prevent coronary heart
disease (Boeing et. al., 2012).

Some research has also been conducted on the role of fruit and
vegetable consumption in gastrointestinal health. A search of peer-reviewed
articles using the key phrase “gastrointestinal disease fruits and vegetables” in
the University of Delaware library system generated 343 articles published on
the subject since the year 2011. Andersen et. al. (2012) described an inverse
relationship between fruit and vegetable intake and the symptoms of
gastrointestinal inflammation, citing a number of retrospective studies that had
also found fruits and vegetables to demonstrate a protective effect against
inflammatory bowel disease. The positive associations between produce
consumption and gastrointestinal health might be due to the high content of
dietary fiber found to naturally occur only in plant foods, which has been
demonstrated to prevent digestive health problems by reducing the time that it
takes for food to travel through the digestive tract (Liu, Heying, Tanumihardjo,
2012). In a review of 19 studies focused on inflammatory bowel diseases, Hou,
Abraham, and Serag (2011) found negative associations between fruit intake
and risk of Crohn’s disease, as well as a negative association between high
vegetable intake and risk of ulcerative colitis.

Congenital Anomalies

One of the first major connections drawn between maternal diet and
infant health was related to the consumption of folic acid. Folic acid is a B
vitamin that is used to help generate new cells (CDC, 2015, “Facts about Folic
Acid”). In technical terms, folic acid is the synthetic form of the naturally
occurring folate, a water-soluble B vitamin found naturally occurring in certain
types of foods (Mayo Clinic, 2014). The best food sources of folate all fall into
the vegetables and legumes category, including spinach, broccoli, chickpeas,
beans, and lentils (Dietitians of Canada, 2014). For decades, researchers have
examined the connection between folate and folic acid intake and the incidence
of congenital anomalies or birth defects. Professor Richard Smithells of the
University of Liverpool conducted the first studies on the topic in the 1960’s
(University of Leeds, n.d.). Smithells demonstrated that the mothers of infants
who were born with physical deformities were significantly more likely to be
folate deficient than the mothers of health babies (University of Leeds, n.d.).
By the early 1990’s, folate and folic acid deficiencies were under serious
scrutiny for contributing to congenital anomalies in the United States,
specifically spina bifida and neural tube defects, or NTDs (United States
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Department of Agriculture, 1997) and in 1992, the Public Health Service
released the following recommendations:

“All women of childbearing age in the United States who are capable
of becoming pregnant should consume 0.4 mg of folic acid per day for the
purpose of reducing their risk of having a pregnancy affected with spina bifida
or other NTDs.” (CDC, Recommendations for Use of Folic Acid, 1992, para.
2).

By 1996, the U.S. had authorized the fortification of enriched cereal
grain products with folic acid. For every 100 grams of enriched cereal grain
product, 140 micrograms of folic acid is added, a program that was fully
implemented in 1998 (Crider, 2011).

Studies continue to demonstrate the importance of maternal
consumption of folic acid in the prevention of congenital anomalies. A search
of peer-reviewed articles using the keywords “folic acid” and “pregnancy” in
the University of Delaware library system generated 2,272 articles published
on the subject since the year 2011.

Taruscio et. al. (2011) described the consumption of folic acid as “a
critical factor for effective prevention of NTDs [neural tube defects]” (p.281),
a vitamin that has the potential to reduce the incidence several other kinds of
birth defects as well, including cardiac, facial, and limb anomalies (2011).
Ramakrishnan et. al. (2012) found high quality evidence from a number of
intervention trials to suggest significant benefits from maternal preconception
folic acid for reducing the risk of neural tube defects, one of the most common
kinds of congenital anomalies. Bortolus et. al. (2014) states, “in the context of
foetus development disorders, the neural tube defects represent the paradigm of
the congenital malformations avoidable by means of FA [folic acid] intake,”

(p-3).

Birth Weight

According to Allen J. Wilcox (2001) of the National Institutes of
Health, “A baby’s weight at birth is strongly associated with mortality risk
during the first year and, to a lesser degree, with developmental problems in
childhood and the risk of various diseases in adulthood,” (p.1233). The Centers
for Disease Control (2010) describes low birth weight as the “single most
important factor affecting neonatal mortality and a significant determinant of
postneonatal mortality,” (“What: Is low birthweight a problem?”, para.l).
Bortolus et. al. (2014) described birth weight as a sort of finish line, the
culmination of fetal growth patterns associated with adverse exposures during
the course of pregnancy.
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A more limited number of studies have attempted to analyze the
connections between infant birth weight and maternal diet with somewhat
mixed results. In a search of the University of Delaware’s library system, the
key phrase “birth weight maternal diet” returned 2,297 peer-reviewed articles
since 2011. A review of article titles suggests that studies have chosen to
examine specific nutrition and diet features, as well as patterns of weight gain.
For the purposes of this project, I chose to focus on many studies that
described diet quality from a macro and micronutrient perspective, as opposed
to quantity of weight gained or calories consumed.

In a 2011 study of 41 women of various body mass index rankings,
Marshall et. al. conducted 24 hour food recalls and the Block Food Frequency
Questionnaire as well as a number of physical measurements related to body
composition or before 37 weeks gestation. These results were assigned
numerical values based on the 2010 Health Eating Index, which scored study
subjects on a maximum 100-point scale (Marshall et. al. 2011). An analysis of
birth outcomes demonstrated an inverse relationship between a high 2010
Healthy Eating Index score and low infant birth weight (Marshall et. al. 2011).

A randomized factorial experiment of 4,436 pregnant women in
Bangladesh generated different results. Persson et. al. (2012) used two food
groups and three micronutrient groups to test the hypothesis “that prenatal
multiple micronutrient supplementation and an early invitation to food
supplementation would increase maternal hemoglobin level and birth weight
(p-2050) and found that “there was no significant difference in birth weight
among treatment groups” (p.2055). In a similar demographic study of women
in Mumbai, India, Potdar et. al. (2014) conducted an individually randomized
controlled trial in which a daily snack made from fruit, milk, and green leafy
vegetables was distributed to a treatment group while a snack of potato and
onion was given to a control group from 90 days or more before pregnancy
until delivery as an addition to the usual diet (2014). Results of the study
indicated that the daily snack, or treatment, did not have an effect on the birth
weight of infants (Potdar et. al., 2014).

9

Wheezing, Asthma, and Cardiovascular Disease

Researchers have also made attempts to understand the connections
between wheezing, asthma, the development of heart disease, and maternal diet
quality. However, these areas of research have been explored far less
frequently and provide somewhat conflicting evidence.

A search of peer-reviewed articles published after 2011 in the
University of Delaware’s library system using the key phrase “heart disease
maternal diet” returned 1,097 studies. However, the range in focus areas of
these studies was wide, and few included specific discussions related to
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maternal health and cardiovascular disease as a larger consequence of diet.
Consequently, I refined my search by instead using the following keywords in
conjunction: “cardiovascular disease”, “maternal diet”, and “pregnancy”,
which generated 778 articles.

In 1970, a group women from Motherwell district of the United
Kingdom became part of the British Cohort Study, which used all 17,000+
British births during the week of April 5-11 as subjects for an initial survey
intended to provide information on modern trends in obstetric and neonatal
care (Bynner et. al., 2000). Since the initial survey, multiple researchers have
continued to use the subjects and samples of the subjects to explore long and
short-term impacts of certain neonatal environments and influences (Bynner et.
al., 2000).

A 2012 study used one of these samples, examining 34 individuals
aged 40 whose mothers had been part of the Motherwell cohort of the 1970
British Cohort Study, and had been shown as eating an unhealthy diet during
pregnancy that was associated with increased blood pressure and cortisol levels
in the women’s adult children (Drake et. al., 2012). The goal of the study was
to “investigate relationships between an unbalanced maternal diet in
pregnancy, neonatal and adult anthropometric variables with methylation at
key genes controlling tissue glucocorticoid action and foetal growth,” (Drake
et. al., 2012, p.808). Researchers wanted to assess whether or not maternal diet
influenced the function of DNA and thus physical traits of offspring in both
infancy and adulthood. Using DNA sequencing, Drake et. al. (2012) found that
data indicated “a persisting epigenetic link between early-life maternal diet
and/or foetal growth and cardiovascular disease risk in humans,” (p.808).

Herrick et. al. (2011) found similar connections between maternal diets
and cardiovascular health characteristics although a heavier focus was placed
on health implications in adulthood. Using British birth records, the
researchers examined anthropometric features of mothers such as height and
weight gain during pregnancy, as well as age, social class, history of smoking,
diet, maximum blood pressure during pregnancy, and number of children
(Herrick et. al., 2011). The dietary intake surveys used by Herrick et. al. (2011)
allowed clerical assistants to use “a standard format to record in the obstetric
notes the number of times and amounts that the women had eaten 10 different
food commodities during the previous week™ (p.3555) including meat, fish,
eggs, milk, cheese, potatoes, green vegetables, bread, baked goods, and sweets.
Then, researchers began the process of tracking down the offspring of the
women associated with the study. Once they had gathered a suitable number of
participants, researchers analyzed their cardiovascular health, specifically
through total plasma cortisol levels. The study concluded that “the offspring of
mothers who reported high meat/fish and low green vegetable intakes in late
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pregnancy tend to have increased adult fasting plasma cortisol concentrations’
(p-3559) and that this unbalanced diet might “present a metabolic stress to the
mother and program the HPA [hypothalamic-pituitary-adrenal] axis of the
offspring, leading to lifelong hypercortisolemia,” (p.3560). Elevated fasting
plasma cortisol concentrations are often linked to larger health problems,
including heart disease.

Other researchers have generated slightly different findings. A 2013
review conducted by Blackmore and Ozanne aimed to understand the risk of
cardiovascular disease that was programmed in early fetal development as a
result of adverse exposures including under and over nutrition, obesity,
insufficient placenta development, and oxygen deficiency. After examining
both human studies and some animal models, the authors found consistent
evidence that pregnant women who suffered from obesity and thus exposed
their children to an environment characterized by over-nutrition in utero
increased their children’s risk of developing cardiovascular disease later on in
life (Blackmore and Ozanne, 2013). However, Blackmore and Ozanne (2013)
did not reach a conclusion the reasons behind such an association, and called
for a better understanding of how maternal diet influenced risk factors.

Allergies and wheezing have also been examined in connection to
maternal health, however, far fewer studies on the topic have been completed
and the results have been relatively inconsistent. In a search of peer-reviewed
articles in the University of Delaware’s Library System, I was able to find 107
articles that had been published after 2011 and contained the key phrase
“wheezing maternal diet”.

A systematic review and meta-analysis of the influence of fruit and
vegetable intake on risk of wheezing and asthma be Seyedrezazadeh et. al.
(2014) examined two cohort studies, three population-based case-control
studies and thirteen cross-sectional studies. All showed that a high
consumption of vegetables had a modest association with reduced risk of
asthma, and there was a significant association between high consumption of
fruits and vegetables and decreased risk of asthma (Seyedrezazadeh et. al.,
2014). However, in subgroup analysis, there was no inverse association found
in population-based case-control studies as well as cohort studies between high
levels of vegetable consumption and risk of asthma (Seyedrezazadeh et. al.,
2014).

In a review article analyzing the effect that consumption of various
nutrients in pregnancy can have on infant development of allergic disease,
Miles and Calder (2014) found that omega 3 LC PUFAs, vitamin D, and folic
acid had “demonstrated neonatal immunomodulatory effects and some
reduction in early allergen sensitisation,” (p.63). However, evidence for the
effect of vitamin D and reductions in allergic disease was less meaningful,
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based primarily on observational studies that were somewhat inconsistent
(Miles and Calder, 2014). Evidence relating “antenatal folate status or
supplementation with folic acid with offspring risk of allergic disease” (p.71)
was found to be inconclusive (Miles and Calder, 2014). Finally, few studies
had shown omega 3 LC PUFA supplementation during pregnancy to have an
effect on allergy symptoms in children (Miles and Calder, 2014).

Influence of Socioeconomic Status on Diet Quality

Members of the medical community have come to recognize the
important and influential connection between socioeconomic status and health
outcomes. According to the World Health Organization (2016) “higher income
and social status are linked to better health. The greater the gap between the
richest and poorest people, the greater the differences in health,” (“The
determinants of health”, para. 4). In an article describing the World Health
Organization’s Commission on the Social Determinants of Health, Marmot and
Bell (2010) reiterate this notion that health outcomes often worsen as
socioeconomic position decreases, enunciating that even the most middle-class
individuals are less healthy and more likely to live a shorter life than those in
the top rungs of society. Several studies have even drawn associations between
lower socioeconomic status and increased mortality (Lantz et. al 1998; Smith,
1990; Sorlie, 1995).

There are a number of possible contributing factors to these disparities
in health status and outcomes. Part of this association is thought to be the result
of increased health risk behaviors, such as smoking and physical inactivity,
among those of lower socioeconomic status (National Center for Health
Statistics, 1998). Furthermore, according to Kington and Smith (1997)
individuals with “few economic resources may also be less able to alter their
environment to reduce the impact of changes in physical functioning,” (p.810).

An important area of specific study relevant for this project has been
research conducted on the association between diet and socioeconomic status.
In a paper published in Public Health Reports, Bravemen and Gottlieb (2014)
describe this association in terms of setting:

“Neighborhood socioeconomic disadvantage and higher concentration
of

convenience stores have been linked to tobacco use, even after
adjusting for

several individual-level characteristics such as educational attainment
and  household income. Lower availability of fresh produce, combined with

concentrated fast-food outlets and few recreational opportunities, can
lead to

poorer nutrition and less physical activity,” (p.15-16)
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A search of peer-reviewed articles published since 2011 in the
University of Delaware’s library system using the key phrase “income and
diet” returned 4,695 articles. Several of these studies sought to understand the
larger impact of income on diet quality across racial, ethnic, education, and age
demographics.

Backholer et. al. (2016) sought to understand the relationship between
socioeconomic position (described primarily as a function of educational
attainment level and income) and diet quality by using data from the baseline
survey of the Australian Diabetes, Obesity, and Lifestyle study. The diet
quality index used represented the most current national dietary guidelines, and
the 9,926 participants were selected at random (Backholer et. al., 2016). The
researchers discovered that higher levels of “educational attainment and
income and a lower level of area-level disadvantage were significantly
associated with a higher DGI [dietary guideline index] score, across the
gradient of SEP [socioeconomic position],” (Backholer et. al., 2016, p. 477).
Overall, a higher socio-economic position was consistently associated with the
consumption of a higher-quality diet (Backholer et. al., 2016).

Graubard and Kant (2013) used dietary and socioeconomic status data
from the National Health and Nutrition Examination Survey (NHANES)
conducted by the National Center for Health Statistics at the Centers for
Disease Control and Prevention from 1971-1974, 1976- 1980, 1988-1994,
1999-2000, 2001-2002, 2003-2004, 2005-2006, and 2007-2008 to examine
30-year trends “in the association of dietary and meal behaviors with family
income and education to understand the possible contribution of these trends to
SES [socioeconomic status] trends in obesity rates in 2-19 year old
Americans,” (p.690). The NHANES included both a home interview as well as
an exam in a mobile health center, and the total sample size included 39,822
individuals. Changes in the association of family income and education with
dietary behaviors and meal behaviors were analyzed using multivariable
regression methods (Graubard & Kant, 2013). Results from the study found
significant increases in energy intake, food, and beverage quantities among
individuals in the lowest category for family socioeconomic status and
suggested that “both income and education differentials in susceptibility to
secular increases in reported energy intake and amount of foods and
beverages,” (Graubard & Kant, 2013, p.698).

Storey and Anderson (2014) also utilized data from the National Health
and Nutrition Examination Survey, NHANES, to examine the dietary fiber
intake of Americans across a number of demographic categories including age,
sex, race and ethnicity, and family income. The focus of the analysis was
information gathered from total nutrient intake files as well as data from a
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24-hour dietary recall questionnaire (Storey & Anderson, 2014). Dietary fiber
intake was evaluated in comparison to the Institute of Medicine’s 2002
recommendations, which established an adequate intake level of 14 grams of
dietary fiber per 1,000 calories for those older than two years of age in order to
promote heart health (Storey & Anderson, 2014).

The results of the study indicated that dietary fiber intake was far below
recommendations for all Americans: adult males consumed approximately half
of the recommended adequate intake levels of dietary fiber, while adult
females consumed approximately two-thirds (Storey & Anderson, 2014).
Results from the study indicated that annual family income “does not appear to
influence DF [dietary fiber] intake among children and adolescents; however,
this study supported the hypothesis that lower family income negatively affects
DF intake among adults,” (Storey & Anderson, 2014, p.847). Adults with an
annual family income of $75,000 or greater consumed, on average,
significantly more dietary fiber than adults in lower-income categories; this
trend held for both males and females (Storey & Anderson, 2014). In addition
“certain subpopulations, such as non-Hispanic blacks, are at particular risk for
having very low intakes of DF compared with other race/ethnic groups,”
(Storey & Anderson, 2014, p.847-848). This data was found to be consistent
with other studies examining dietary fiber intake among Americans, and the
researchers concluded, “living in poverty exacerbates low consumption of all
vegetables and appears to be a primary factor in eating fewer vegetables,”
(Storey & Anderson, 2014, p.849).

In a systematic literature review of articles connecting the price of
food, diet quality, and socioeconomic status, Darmon and Drewnowski (2015)
examined how food prices and diet cost acted as contributors to socioeconomic
inequalities in diet quality with the specific goals of understanding whether
healthy foods and diets of higher-quality were more costly in different societies
and discussing the relationship between food prices and diet quality for those
in low-socioeconomic status groups across several countries. The search of
only full text articles published after the year 2000 that specifically pertained
to the topic, was conducted in 2014 and included PubMed, Google Scholar,
and Web of Science databases; it generated 151 studies on the topics of diet
cost and nutrition economics (Darmon & Drewnowski, 2015).

Results from the review indicated that income and socioeconomic
status were influential in determining diet quality (Darmon & Drewnowski,
2015). As incomes decrease, the percentage of spending that is devoted to food
increases, and although average American families may only spend 11% of
their income on food, “households in poverty can spend more than 25%,”
(Darmon & Drewnowski, 2015, p.646). For low-income survey respondents,
the price of food was cited as a central factor in making food consumption

23
23


http://www.who.int/hia/evidence/doh/en/
http://www.who.int/hia/evidence/doh/en/
http://www.who.int/hia/evidence/doh/en/

choices along with taste and convenience, and economic factors were often
identified as “the main barriers to adopting healthier diets,” (Darmon &
Drewnowski, 2015, p.646).

However, not all studies have reinforced the notion that income plays
an important role in determining an individual’s diet. In a literature review of
the articles that focused on relationships between income, food budgeting, food
prices, and associations to obesity and diet quality among Americans, Carlson
and Frazao (2014) found evidence to suggest that “while higher-income
households spend considerably more on food than lower income households,
their diet quality is not improved in a meaningful manner,” (p.30). The
researchers reiterated the need for Americans to improve their diets and
suggested that those “who wish to consume a healthier diet need to reallocate
their current food budget by spending less on protein foods and foods of
limited nutritional value and more on fruits and vegetables,” (Carlson &
Frazao, 2014, p.30). Finally, the study suggested that Americans spent an
appropriate proportion of their food budgets on grains and dairy foods, but that
individuals needed to shift to selecting low-fat dairy products and whole grains
(Carlson & Frazao, 2014). The most significant finding of the review was that
“healthy foods are affordable, but there is considerable need for education and
other mechanisms such as making different price metrics available to
consumers and promoting healthy eating as a way to save money,” (Carlson &
Frazao, 2014, p.30).

Chapter 2
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METHODS

The Behavioral Risk Factor Surveillance System

About the BRFSS

In order to examine fruit and vegetable consumption levels among
Delaware’s pregnant population in 2012 and 2013, I used responses from the
Behavioral Risk Factor Surveillance System. The Behavioral Factor Risk
Surveillance System (BRFSS) was developed by the Centers for Disease
Control and Prevention (CDC) as a “state -based system of cross-sectional
health surveys of adults,” (Institute of Medicine, 2011, p.66). The survey was
first used in 1984 with 15 participating states engaged in monthly data
collection (CDC, 2014, “About the Behavioral Risk Factor Assessment
Survey”). In its first four years of use, the BRFSS only included a standard
core questionnaire, which addressed topics including “smoking, alcohol use,
physical inactivity, diet, hypertension, and seat belt use,” (CDC, 2014, “About
the Behavioral Risk Factor Assessment Survey”, para.4). In 1988, the CDC
added what are now known as “optional modules”. Optional modules allow
states to ask a set of standard questions on more specific topics, evaluating
particular needs related to a given health concern, and compare them to other
states. In 2013, the most recent year that data for this project was analyzed,
optional modules available for all states’ use included arthritis management,
colorectal cancer screening, and childhood asthma presence (CDC, 2014,
“2013 State Module™).

In 1993, the BRFSS was redesigned to include a set of fixed questions,
core questions for all states that rotated each year, and up to five core questions
on emerging health issues (CDC, 2014, “About the Behavioral Risk Factor
Assessment Survey”). Today the BRFSS is nationally coordinated by the
Centers for Disease Control and Prevention and state-health departments in all
50 states and the District of Columbia (Institute of Medicine, 2011).

The Behavioral Risk Factor Surveillance System is continually
administered via telephone using random-digit dialing sampling methods for
both landline and cell-phone numbers (Institute of Medicine, 2011). Only one
person per household between the ages of 18 and 99 is surveyed (Institute of
Medicine, 2011). The funding for data collection is provided by state and
federal agencies as well as some private organizations (Institute of Medicine,
2011).
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Benefits of the BRFSS

There are a number of benefits associated with the Behavioral Risk
Factor Surveillance System, specifically for the purposes of this project. First,
the BRFSS is somewhat flexible. Although its core and modules are designed
with the expertise of the CDC, optional modules allow states to research and
address areas of high need within their localities (Utah Department of Health,
2013). Furthermore, states have the authority to add their own questions
without input from the CDC (Nelson, 2001). The oversight and control
provided by the CDC ensures that data collected by each state is accurate, and
comparable across borders (Institute of Medicine, 2011).

The BRFSS is also incredibly consistent. The survey is conducted
regularly by each and every state using the same data collection methods with
the same core questions, rendering high quality data (Nelson, 2001). This
consistency allows for year-to-year comparisons by states and federal agencies.
With the support of the Behavioral Risk Factor Surveillance System, the
personal health decisions and behaviors of Americans can be collected,
analyzed, and compared at both the state and national level.

Limitations of the BRFSS

All data sets have limitations. The Behavioral Risk Factor Surveillance
System is no exception. One of the biggest issues associated with the survey is
sample size, largely a consequence of state budget constraints. In an effort to
reduce costs for states, sample sizes are kept relatively small (Agency for
Healthcare Research and Quality, 2014). The median sample size for
individual states was 1,541 in 2012 (CDC, “2012 Summary Data Quality
Report”) and 2,291 in 2013 (CDC, “2013 Summary Data Quality Report”).
These small sample sizes “increase the variance of estimates and decrease the
size of the difference between town subpopulations that can be detected
through the survey responses,” (Agency for Healthcare Research and Quality,
2014, para.4). Furthermore, large segments of the population may not be
included because the survey excludes those who do not utilize a residential
phone or who have been institutionalized (Agency for Healthcare Research and
Quality, 2014). The sample utilized by BRFSS analysts is not typically a
locally representative survey sample, which indicates that the data should be
limited in its use; more specifically, the data should not be used to examine
geographic disparities (Institute of Medicine, 2011).

Finally, the Behavioral Risk Factor Surveillance System data is
self-reported, which presents several challenges. Data that is self-reported is
dependent on the memory, awareness, understanding, and perceptions of
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survey respondents, which can vary a great deal among members of a given
population (Agency for Healthcare Research and Quality, 2014). Limited
knowledge of personal health status as well as language barriers may further
complicate these issues (Agency for Healthcare Research and Quality, 2014).

Use of the BRFSS Responses

I chose to utilize responses from the Behavioral Risk Factor
Surveillance System for several reasons. First and foremost was access. With
the help of Mary Joan McDuffie, an Associate Policy Scientist at the Center
for Community Research and Service in Delaware’s School of Public Policy
and Administration, I was offered the full set of BRFSS responses from
2011-2013 for all 50 states. This data set had previously been exported to
SPSS format, and was de-identified, meaning that it would not require
approval from the Institutional Review Board. Furthermore, among the various
data sets that I contemplated using, the BRFSS was the most detailed yet
coherent in its questions regarding fruit and vegetable consumption.

2012 Delaware BRFSS

The 2012 Behavioral Risk Factor Surveillance System administered in
the state of Delaware assessed a number of core health factors as well as
questions related to optional Centers for Disease Control modules of special
interest to the state. Core sections of the 2012 nationally utilized survey
included health status, self described healthy days and health-related quality of
life, health care access, exercise, chronic health conditions, oral health,
demographics, disability, tobacco use, alcohol consumption, immunization,
falls, seatbelt use, drinking and driving, breast and cervical cancer screening,
colorectal cancer screening, and HIV/AIDS (CDC, 2012, “2012 Behavioral
Risk Factor Surveillance System Questionnaire”). Delaware also included the
following optional modules: adult human papilloma virus (HPV), diabetes,
fruits and vegetables, pre-diabetes, prostate cancer screening decision making,
sugar sweetened beverages, and menu labeling (CDC, 2014, “Questionnaires
2012 Modules By State™).

The 2012 survey was the second year in which data was collected from
both cellphones and landlines (CDC, 2013, “2012 Summary Data Quality
Report™). In total, surveyors from the Centers for Disease Control conducted
5,294 surveys in Delaware from a combined sample of almost 70,000 residents
(CDC, 2013, “2012 Summary Data Quality Report™). Of the total landline
sample of 52,739 individuals, 4,197, or 8.0%, completed the survey (CDC,
2013, “2012 Summary Data Quality Report”). Within the landline sample,
2,991 or 5.7% of individuals refused to complete or terminated the survey
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(CDC, 2012 Summary Data Quality Report, 2013). The cellphone sample in
2012 was significantly smaller in size than the landline sample, but responses
were still numerous. Of the 14,670 Delaware residents in the cellphone sample,
1,097, or 7.5% completed the survey and only 34, or 0.2% refused to complete
or terminated (CDC, 2013, “2012 Summary Data Quality Report”).

An important metric used to evaluate the BRFSS is the response rate, or
the number of eligible sample units that cooperate in a survey (American
Association for Public Opinion Research, n.d.). This measure assumes “that
the larger the proportion of participating sample units, the more accurate the
survey estimates,” (American Association for Public Opinion, n.d., para.l).
The response rates outlined in both the 2012 and 2013 BRFSS Summary Data
Quality Reports were calculated using standards set by the American
Association of Public Opinion Research Response Rate Formula #4 (CDC,
2013, “2012 Summary Data Quality Report”). This formula is described as
follows:

(I+P)
RR4 =

(I+P) + (R+NC + 0) + ¢(UH + UO)

Response Rate 4 (RR4) allocates cases of unknown eligibility as in RR3, but also
includes partial interviews as respondents as in RR2.

Where “RR” is the response rate, “I” is completed interviews, “P” is
partial interviews, “R” is refusals, “NC” is no-contact, “O” is other, “UH” is
unknown status of household or occupation, “UO” is unknown, and “e” is the
estimated proportion of cases of unknown eligibility that are eligible
(American Association for Public Opinion Research, 2015, p. 52).

This specific response rate formula estimates what proportion of cases
of unknown eligibility are actually eligible by estimating “e” with the “best
available scientific information on what share of eligible cases make up among
the unknown cases” (American Association for Public Opinion Research,
2015, p. 53) and includes partial interviews as respondents. The assumption
behind this calculation is that the unresolved numbers, those phone numbers
that are not used for this survey, “contain the same percentage of eligible
households or eligible personal cell phones as the records whose eligibility or
ineligibility are determined” (CDC, 2013, “2012 Summary Data Quality
Report”, p.9).

In 2012, the landline response rate for the Behavioral Risk Factor
Surveillance System nationally was 49.1% (CDC, 2013, “2012 Summary Data
Quality Report”). The national cellphone response rate was 35.3% (CDC,
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2013, “2012 Summary Data Quality Report”). Delaware’s combined response
rate was 37.4%, with a 39.2% response rate for landlines and a 31% response
rate for cellphones (CDC, 2013, “2012 Summary Data Quality Report™).
Generally speaking, cellphone response rates tend to be lower than landline
response rates for a multitude of surveys- the BRFSS has “achieved a cellular
telephone response rate that compares favorably with other similar surveys,”
(CDC, 2013, “2012 Summary Data Quality Report”, p.3).

2013 Delaware BRFSS

In 2013, the BRFSS survey in Delaware differed slightly from the year
prior. Factors assessed by the survey on a national level included the
following: tobacco use, HIV/AIDS knowledge and prevention, exercise,
immunization, health status, healthy days, health-related quality of life, health
care access, inadequate sleep, hypertension awareness, cholesterol awareness,
chronic health conditions, alcohol consumption, fruit and vegetable
consumption, arthritis burden, and seatbelt use (CDC, 2014, “Overview:
BRFSS 2013”). At a state level, Delaware included optional modules on
colorectal cancer screening, diabetes, health care access, pre-diabetes, prostate
cancer screening, and prostate cancer screening decision making module
(CDC, 2014, “Questionnaires 2013 Modules By State™). Again, the survey
utilized both landline and cellphone numbers.

Surveyors completed 5,343 interviews in Delaware in 2013 (CDC,
2014, “2013 Summary Data Quality Report”). Of the total landline sample of
73,940 Delaware residents, 5.4%, or 3,978 individuals, completed interviews;
1,717 individuals either terminated or refused to complete the survey,
representing 2.3% of the total landline sample (CDC, 2014, “2013 Summary
Data Quality Report”). Similar numbers were found for cellphone respondents.
Of the total cellphone sample of 25,740 Delaware residents, 5.3%, or 1,365
individuals completed interviews (CDC, 2014, “2013 Summary Data Quality
Report”). Only 241 individuals either terminated or refused to complete the
survey, 0.9% of the total cell phone sample (CDC, 2014, “2013 Summary Data
Quality Report”). The national landline response rate in 2013 was 49.6% and
for cell phones, the rate was 37.8% (CDC, 2014, “2013 Summary Data Quality
Report”). The combined response rate for Delaware in 2013 was 40.1%, with a
landline response rate of 42.4% and a cellphone response rate of 33.6% (CDC,
2014, “2013 Summary Data Quality Report™).
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Analyzing the Data

The first step in my analysis was to isolate my data. [ had access to the
full set of Behavioral Risk Factor Surveillance System responses from all 50
states from 2011-2013. Although I initially intended to examine all three years,
upon reviewing the data from 2011, I became aware that the question regarding
current pregnancy status did not seem to have been asked. Therefore I focused
only on 2012 and 2013. These two years were the two most recent years
available, and I still wanted to examine multiple years instead of focusing on
just one to minimize the risk of selecting a year that was characterized by a
number of anomalies. This file included those responses to every possible
variation of the survey that was utilized in each year, both the core module as
well as all state supplemental modules, formatted as an SPSS file. SPSS,
Statistical Package for the Social Sciences, is an IBM program that is equipped
to handle large sets of data and perform various forms of statistical analysis
(University of Vermont, n.d.). Given the size of this data set, the file format
was vital. Using SPSS involves the input of variables, possible responses to
these variables, and finally, the entry of coded response data.

To focus on the data concerned specifically with my research questions,
I made a series of cuts to the larger data file within SPSS, isolating responses
from pregnant women in Delaware. My data was limited to responses that
included the state code for Delaware, “10”, and those responses that included
an affirmative answer to the question regarding pregnancy, a variable
described as “pregnancy status” with a positive response recorded as a “1” in
SPSS, indicating that the respondent was pregnant at the time the survey was
conducted.

After narrowing the full BRFSS set for each year to my target
demographic, I further examined the data set to focus on available responses
relevant to my outlined research questions. For the 2012 BRFSS questionnaire,
I examined variables related to responses from Section 7, “Demographics”,
specifically the responses to questions 7.10 (annual household income) and
7.21 (pregnancy status) and all calculated variables related to Module 8,
“Fruits and Vegetables”. In the following year, the BRFSS slightly altered the
numbering of questions. For the 2013 BRFSS questionnaire, I examined
variables related to Section 8, “Demographics”, specifically 8.10 (annual
household income) and 8.22 (pregnancy status), and all responses to questions
in Section 11, “Fruits and Vegetables™. All question responses were used to
ascertain more information regarding produce consumption patterns among my
target demographic and all responses were self-reported, as is characteristic of
the Behavioral Risk Factor Surveillance System.
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One challenge in examining BRFSS responses in multiple years is the
difference between not only the questions asked but the types of variables
included as well. To properly analyze my data, I had to ensure consistency. For
the years 2012 and 2013, the questions related to fruit and vegetable
consumption were the same, and asked in the same way, although they were
numbered somewhat differently within the context of the survey. However, the
data set for 2012 only contained raw variables, whereas the 2013 file contained
calculated variables. These raw variables were often given similar names and
descriptions within the SPSS file, but in 2013, there were additional and
related variables that sought to enhance raw data responses with calculations.
For example, both years, the following variables related to BRFSS survey
questions were included in the SPSS data set:

Table 1
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Raw data variables related to BRFSS questions; included in both
2012 and 2013 surveys conducted in Delaware

Raw Data Variable Description

FRUITJU1 How many times did you drink 100 percent pure fruit
juices?

FRUIT1 How many times did you eat fruit?

FVBEANS How many times did you eat beans or lentils?

FVGREEN How many times did you eat dark green vegetables?

FVORANG How many times did you eat orange vegetables?

VEGETABI How many times did you eat other vegetables?

The responses available were as follows: “300”, indicating less than
once per month; “555”, indicating no consumption or never; “777” indicating
that the responded did not know or was not sure; and “999”, indicating a
refusal to answer. Entries that began with a number three in the hundredths
position indicate a number of times per month. For example, the response
“308” means that an individual consumed the produce in question, either fruits
or vegetables, eight times each month. Entries that began with a two in the
hundredths position indicated a number of times per week; the response “205”
would mean that an individual consumed produce five times per week. An
entry with a one in the hundredths position indicates times per day; “103”
would be read as “three times per day”.

The primary issue with analyzing raw data as opposed to calculated
data lies in the inconsistency of metrics. For the purposes of determining
whether or not women in Delaware are consuming appropriate amounts of
fruits and vegetables, data from any survey analyzed must be comparable
across time. Given the coding of these responses, to obtain comparable data
requires some level of calculation. In 2013, calculations to ensure consistency
among variables were completed by Delaware’s BRFSS researchers, and the
following variables (based off of the raw variables described in Table 1) were
included:
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Table 2 Calculated data variables based off of raw data to ensure
consistency in metrics; included only in data set provided for

2013 BRFSS
Calculated Data Description
Variable
FTJUDA1 Computed fruit juice intake in times per day
FRUTDAI1 Computed fruit intake in times per day
BEANDAY Computed bean intake in times per day
GRENDAY Computed dark green vegetable intake in times per day
ORNGDAY _ Computed orange-vegetable intake in times per day
VEGEDALI Computed vegetable intake in times per day

For responses to the 2012 BRFSS, I was required to complete my own
calculations. These calculations were based off of the standards set by the data
in 2013, and focused primarily on translating each type of response (month,
week, day) into a single measurement of “times per day”. In 2013, times per
day were presented as a percent. I followed the same process for completing
my calculations, dividing each amount by the specified time period and
multiplying by a factor of 100. For measurements that were coded in the 300’s,
or times per month, I divided the specified number from the tenths and ones
places by 30 and multiplied by 100; similar calculations were completed for
those measurements coded in the 200’s and 100’s, simply with different
dividing values (seven for 200’s and one for 100°s). This approach allowed for
consistent presentation of data across both years.

In addition to calculating the consumption variables based on a uniform
metric, | was also tasked with examining the data to determine the appropriate
coding and responses for the following variables, which were not calculated
for the 2012 BRFSS:
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Table 3 Exclusion variables describing missing responses related to
BRFSS question sets; not included in the 2012 BRFSS

Data Description

Variable

MISFRTN THE NUMBER OF MISSING FRUIT
RESPONSES

MISVEGN THE NUMBER OF MISSING VEGETABLE
RESPONSES

FRTRESP MISSING ANY FRUIT RESPONSES

VEGRESP MISSING ANY VEGETABLE RESPONSES

FRT16 REPORTED CONSUMING FRUIT >16/DAY

VEG23 REPORTED CONSUMING VEGETABLES
>23/DAY

FRUITEX FRUIT EXCLUSION FROM ANALYSES

VEGETEX VEGETABLE EXCLUSION FROM
ANALYSES

The purpose of the variables outlined above, what I will refer to as the
exclusion variables, is to provide a better understanding of the accuracy and
completeness of the set of BRFSS responses. All of the variables are focused
on ensuring that those who utilize the BRFSS data set recognize the inherent
gaps associated with self-reported survey data. In the case of the 2012 BRFSS,
there were individuals from within and outside of my sample that opted not to
answer certain questions. These variables are measures of missing responses,
accounting for gaps in knowledge that are often characteristic of the results of
survey data.

Coding my data to reflect responses to these variables simply required a
more intensive examination of my data. The nature of the response options,
and the limited number of individuals who did not answer certain questions,
made this examination fairly simple. Each of the exclusion variables was
formatted as a nominal variable as opposed to a scale variable, the type of
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variable associated with the responses in Table 2. A nominal variable is a
variable with values representing unranked categories; one nominal variable
value is not greater than another. An example would be zip code- although the
values of the variable may be distinct there is not one zip code that is greater in
quantity than another. In contrast, there are also scale variables, which are
characterized as having an order of categories as well as a metric that is
associated with rankings and meanings. The exclusion variables naturally fall
into the nominal category- either the subject opted to answer questions related
to fruit and vegetable consumption or they did not. The numerical code
associated with a complete response is not greater in quantity than the
numerical code associated with an incomplete response- both are simply
describing different situations.

The following is a final and comprehensive list of the variables that
were examined for both the 2012 and 2013 BRFSS in order to discern the
produce consumption patterns of pregnant women in Delaware. An asterisk
indicates that I completed the variable calculations for that measure in the year
2012 as the variable information included in the BRFSS data set for that year
was raw and therefore not comparable. Again, these calculations were
performed only after intense examinations of the coding options available to
researchers, and with guidance from the calculated variables described in 2013.
Given my sample size, I only used descriptive statistics to evaluate my data
and I did not use inferential statistics or conduct any kind of statistical tests.

Table 4 Variables included for analysis from both 2012 and 2013 BRFSS;
*Indicates that variable information was calculated for the 2012
BRFSS as opposed to initially included by CDC researchers

Data Variable Description
PREGNANT PREGNANCY STATUS
INCOMG COMPUTED INCOME CATEGORIES
*FTJUDAI1 COMPUTED FRUIT JUICE INTAKE IN TIMES
PER DAY
*FRUTDAL COMPUTED FRUIT INTAKE IN TIMES PER
DAY
35
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*BEANDAY COMPUTED BEAN INTAKE IN TIMES PER
DAY

*GRENDAY _ COMPUTED DARK GREEN VEGETABLE
INTAKE IN TIMES PER DAY

*ORNGDAY _ COMPUTED ORANGE-COLORED
VEGETABLE INTAKE IN TIMES PER DAY

*VEGEDAI _ COMPUTED VEGETABLE INTAKE IN TIMES
PER DAY

MISFRTN THE NUMBER OF MISSING FRUIT
RESPONSES

MISVEGN THE NUMBER OF MISSING VEGETABLE
RESPONSES

FRTRESP MISSING ANY FRUIT RESPONSES

VEGRESP MISSING ANY VEGETABLE RESPONSES

*FRUTSUM TOTAL FRUITS CONSUMED PER DAY

*VEGESUM TOTAL VEGETABLES CONSUMED PER DAY

FRTI16 REPORTED CONSUMING FRUIT >16/DAY

VEG23 REPORTED CONSUMING VEGETABLES
>23/DAY

FRUITEX FRUIT EXCLUSION FROM ANALYSES

VEGETEX VEGETABLE EXCLUSION FROM ANALYSES

In the 2012 BRFSS, there were 484 variables described within the
SPSS data set. Only 376 of these variables were provided with labels.
Unlabeled measurements were determined to be irrelevant or beyond the scope
of this project based on information from the BRFSS codebook. To compute
various types of produce consumption in a comparable quantity, I initially
examined only the variables outlined in Table 1, but later calculated all
variables described in Table 4 for the sake of consistency. In 2013, there were
512 variables described within the SPSS data set and only 330 were provided
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with labels. For the purposes of this study, I examined only the variables
outlined in Table 4. No further calculations were required for the 2013 BRFSS
data set.

To ensure consistency in my data analysis efforts, as well as validate
my calculation methods, I made sure to initially calculate all missing 2012
values as a percent, or out of 100. These values calculated however do not
provide an intuitive presentation of the data, especially when variables are
labeled in “times per day”. The final step of my process involved converting
all data values initially displayed as a percent into values that could truly be
described as a given quantity on a daily period. This simply involved
multiplying each value specified by a factor of 0.01.

Finally, in an effort to discern whether Delaware’s pregnant women
were consuming the recommended daily allowances fruits and vegetables (five
servings per day), I conducted a summation of computed fruit values and
computed vegetables values for each year, 2012 and 2013.
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RESULTS

In 2012, 29 Delaware women responded affirmatively to the
Behavioral Risk Factor Surveillance System question regarding current
pregnancy status. Of the 29 pregnant women, two failed to respond to all
questions related to fruit and vegetable consumption, answering only the
demographic questions of concern. Consequently, these women were excluded
from the analysis. It is common practice to exclude individuals who claim to
consume fruit more than 16 times per day and vegetables more than 23 times
per day as well, as these values are viewed as being outside of the range of
possible or normal consumption patterns. However, in the BRFSS sample for
the year 2012, none of the women claimed to have consumed fruits and
vegetables at values outside of the range.

Descriptive statistics were used to gain a better understanding of
responses. No inferential statistics or special statistical tests were used. The
highest mean rate of consumption for Delaware’s pregnant women in 2012 was
associated with fruit consumption. On average, pregnant women in Delaware
who participated in the BRFSS consumed fruit 1.26 times per day, with a
maximum consumption of three times per day and a minimum consumption of
zero times per day. The lowest average consumption rates among pregnant
women for this year’s sample was the consumption of beans, with an average
of 0.22 times per day, a maximum consumption rate of once per day and a
minimum consumption rate of zero. Of the 27 pregnant women who responded
to the BRFSS survey in 2012, eight women, or 29.6% of respondents, were
consuming the recommended five or more servings of fruits and vegetables per
day.
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Table 5

BRFSS data set

Computed consumption values for produce categories, 2012

Statistics- Computed Computed Computed Computed Computed Computed

Measured Fruit Juice

in Times Intake

Per Day

Mean 0.57
Median 0.43
Mode 1
Range 2
Minimum 0
Maximum 2
Valid 27
Missing 2

Fruit
Intake

1.26

Bean
Intake

0.22
0.14

Dark
Green
Vegetable
Intake
0.6
0.5
1
1.98
0.02
2
27
2

Orange-
Colored
Vegetable
Intake

0.25
0.17
0.07

1
0
1

27

2

Vegetable
Intake

0.84

2.98

0.02

27

In 2013, 32 Delaware women responded affirmatively to the BRFSS
question regarding current pregnancy status. Of the 32 women, 29 responded
to all questions related to fruit and vegetable consumption; three did not and
were excluded from the analysis. It is common practice to also exclude
individuals who claim to consume fruit more than 16 times per day and
vegetables more than 23 times per day. However, in this sample, none of the
women surveyed reported values outside of that range. Only the three with
missing responses were excluded from this analysis.

The highest mean rate of consumption for Delaware’s pregnant women
in 2013 was also associated with fruit consumption. On average, the women in
this sample had fruit 1.14 times per day, with a maximum consumption of five
times per day and a minimum consumption of 0.02 times per day. The lowest

average consumption rate among the women in this sample in 2013 was for

beans, which were only consumed an average of 0.17 times per day, with a
maximum consumption rate of once per day and a minimum consumption rate
of zero. Of the 29 pregnant women who responded to the 2013 BRFSS survey,
only five, or 17% of the sample, were consuming the recommended five or
more servings of fruits and vegetables per day.
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Table 6 Computed consumption values for produce categories, 2013
BRFSS data set

Statistics- Computed Computed Computed Computed Computed Computed

Measured Fruit Juice Fruit Bean Dark Orange- Vegetable
in Times Intake Intake Intake Green Colored Intake
Per Day Vegetable Vegetable

Intake Intake
Mean 0.23 1.14 0.17 0.62 0.26 0.82
Median 0.13 0.71 0.07 0.43 0.14 0.71
Mode 0 1 0 0.43 0 1
Range 1 4.98 1 3 1 3
Minimum 0 0.02 0 0 0 0
Maximum 1 5 1 3 1 1
Valid 29 29 29 29 29 29
Missing 3 3 3 3 3 3

In 2012 and 2013, the self-reported income level with the greatest
frequency among respondents was the highest income bracket, or individuals
with annual incomes of greater than $75,000. According to the U.S. Census
Bureau (n.d.), median household income in Delaware from 2010-2014 was
$60,231, meaning that a greater frequency in high-income level responses is
somewhat more representative of the state population as a whole than might be
expected in other states, although responses are oriented towards those with
higher income levels. In 2012, responses from individuals in the highest
income bracket represented 48% of those who were able to identify their
income level. 36% of respondents reported annual incomes of $50,000 or less,
and 52% of respondents reported incomes of less than $75,000.
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Table 7 Income levels and frequency, 2012 BRFSS results

Income Level Frequency Percent Cumulative
Percent

Less than $15,000 ($10,000 1 34 34
to less than $15,000)

Less than $25,000 ($20,000 3 10.3 13.8
to less than $25,000)

Less than $35,000 ($25,000 4 13.8 27.6
to less than $35,000)

Less than $50,000 ($35,000 1 34 31
to less than $30,000)

Less than $75,000 ($50,000 4 13.8 448
to less than $75,000)

$75,000 or more 12 414 86.2
Don't know/Not sure 4 13.8 100
Total 29 100

In 2013, surveyors from CDC included an additional income level for
those with self-reported annual incomes of less than $10,000. In 2012, the
lowest income level available for division was “Less than $15,000”. Despite
this additional inclusion, all other income brackets remained the same. This
additional income bracket allows for further analysis regarding questions
related to income and provides a greater picture of respondents. In 2013,
respondents from the highest income bracket represented 38% of the total
sample.
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Table 8 Income levels and frequency, 2013 BRFSS results

Income Level Frequency Percent Cumulative
Percent

Less than $10,000 4 12.5 12.5
Less than $15,000 ($10,000 2 6.3 18.8
to less than $15,000)

Less than $25,000 ($20,000 1 3.1 21.9
to less than $25,000)

Less than $35,000 ($25,000 2 6.3 28.1
to less than $35,000)

Less than $50,000 ($35,000 5 156 438
to less than $50,000)

Less than $75,000 ($50,000 4 12.5 56.3
to less than $75,000)

$75.,000 or more 11 344 90.6
Don't know/Not sure 3 94 100
Total 32 100

In 2012, respondents with the highest level of income also had the
highest levels of produce consumption across categories. The most pronounced
difference between consumption levels by income was in the category of
computed “other vegetables” (not including green leafy vegetables or orange
vegetables) consumption category. This connection was not reflected for every
income level however. Pregnant women who reported incomes of
$35,000-$50,000 also reported the lowest levels of vegetable consumption
across all categories.
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Table 9 Produce consumption patterns by category in times per day by
self-reported income level, 2012

Computed Fruit Computed Computed Computed Dark Computed Orange
Juice Intake, Fruit Intake,  Bean Intake, Green Vegetable Colored Vegetable

Income Level Times Per Day  Times Per Day Times Per Day Intake, Times Per Day Intake, Times Per

Less than $25,000
($20,000 to less than
$25,000) 0.51 1.13 0.13 0.82

Less than $50,000
($35,000 to less than
$50,000)

$75,000 or more

Patterns within the average (mean) reported level of consumption are reflected
in the following scatterplot.

Figure 1 Average produce intake by self-reported income level, 2012
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In 2013, respondents with the highest income levels were also those
with the highest levels of produce consumption across all categories. The
connection between higher incomes and higher consumption was somewhat
more consistent in 2013 than in 2012 across all categories. Although there was
a trough in consumption levels for individuals with incomes between
$20,000-$25,000, it was not as meaningful as the trough observed in 2012.
Overall, it appears that women in this sample who had higher incomes were
also more likely to demonstrate higher levels of average produce consumption
across all categories.
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Table 10 Produce consumption patterns by category in times per day by
self-reported income level, 2013

Computed Fruit Computed Computed Computed Dark Computed Orange-
Juice Intake, Fruit Intake, Bean Intake, Green Vegetable Colored Vegetable

Income Level Times Per Day Times Per Day Times Per Day Intake, Times Per Day Intake, Times Per I

Less than $15,000

($10,000 to less than
$15,000) 0.15 1 0.5 022 (

Less than $35,000
($25,000 to less than
$35,000) 043 0.57 0 0.43

Less than $75,000
($50,000 to less than

$75,000) : 1.61 0.25 1.18

Don't know/Not sure : 04 0.07 0.19

Figure 2 Average produce intake by self-reported income level, 2013
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DISCUSSION

The results of the 2012 and 2013 Behavioral Risk Factor Surveillance
System indicate that the pregnant women in Delaware, who responded,
regardless of income level, did not typically consume the daily-recommended
amount of fruits and vegetables. On average, women with higher incomes did
consume fruits and vegetables at higher rates than their counterparts of lower
income levels, however, most did not reach five servings per day.

The population sample that I chose to work with was undoubtedly
small for a number of reasons. First, I chose to examine a very specific
demographic. Second, I was interested in examining this demographic in a
very low population state- regardless of the group that I chose to focus on, the
number of individual respondents would be lower in Delaware than it would be
in states with larger populations. Third, I used results from a self-reported
survey. Although the BRFSS is intended to be representative of a state’s larger
population, it is not a survey that is given to every individual in a geographical
area and responses are not mandatory. Finally, I only examined two years
worth of data.

Given the small size of my population sample, I briefly considered
aggregating the BRFSS data from 2012 and 2013 to create a larger, more
comprehensive sample. However, given the fact that [ manipulated the data
from 2012 and calculated responses based on raw variable information, I did
not feel comfortable aggregating the two years of data in order to generate a
larger sample. Furthermore, there were slight differences between the 2012 and
2013 surveys that could not necessarily allow for aggregation. For example, in
2012, the lowest category for self-reported income level was “Less than
$15,000”; by 2013, this had been changed and the category “Less than
$10,000” had been added.

Although a small sample of data was used, the results are important to
note and may be explained in part by the factors that impact individual diet.
There are many reasons why pregnant women in Delaware might fail to
consume the necessary amounts of fruits and vegetables. According to the
European Food Information Council (2004), food choice is influenced by a
number of interconnected factors. From a biological perspective, the central
reason for eating is hunger and satiety, but our physiological and nutritional
needs are not the only determinants for food choice, and other factors that may
influence food choices include sensory properties such as taste and smell;
social factors; emotional responses; personal values and beliefs; cultural
factors; and economic conditions (European Food Information Council, 2004).

Studies have found similar reasons behind personal food choices and
produce consumption patterns. In the late 1990s, researchers focused on the
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reasons behind taste preferences, and why individuals chose to eat the way that
they did. In a cross-sectional study of 14,331 subjects aged 15 and older from
EU member states, Lennernas et. al. (1997) completed face-to-face
interview-assisted questionnaires in order to gather comparable data from EU
member countries on the perceived influences associated with dietary choices.
Results from the study indicated that the five most important factors
“influencing consumers food choice were 'quality or freshness' (74%), 'price’
(43%), 'taste' (38%), 'trying to eat healthy' (32%) and 'family preferences'
(29%),” (Lennernas, 1997, para.4). Demographics factors were associated with
certain stated influences on food choice (Lennernas, 1997). Researchers found
that women, older, and more educated subjects were more likely than other
subjects to state that the attempt to eat healthy was a major influence on their
diets (Lennernas, 1997). Unemployed and retired subjects found price to be the
most important factor in dietary decisions (Lennernas, 1997).

Glanz et. al. (1998) examined the self-reported importance of several
factors related to personal dietary choices, including taste, nutrition, cost,
convenience, and weight control, and whether those factors varied by
demographic group, if they were associated with other healthy lifestyle
choices, and if those choices predicted eating behavior in two cross-sectional
surveys of 2,957 adults. Outcomes measured included the consumption of
several food group, including fresh produce, cheese, breakfast cereals, and fast
foods (Glanz et. al., 1998).

Survey respondents reported that the most important influence on food
choices was the taste of a food, followed by the cost, and when eating
behaviors were analyzed demographic features “predicted consumption of
fruits and vegetables, fast foods, cheese, and breakfast cereal,” (Glanz et. al.,
1998, p.1118). Nutrition was more important to older respondents, women, and
certain ethnic groups and the importance of nutrition had no significant
relationship to income (Glanz et. al., 1998). Cost was most important for
younger respondents, women, people with lower incomes, and nonwhite
respondents (Glanz et. al., 1998). Convenience was also rated as being most
important for younger respondents and those with lower incomes; “nonwhites
and especially blacks rating convenience as more influential on their food
choices,” (Glanz et. al., 1998, p.1124). Researchers concluded that the relative
importance of cost and convenience was largely predicted by age; the
importance of taste, nutrition, cost, and weight control was predicted by
gender; and the importance of cost and convenience was largely predicted by
income, and was most important to those with lower incomes (Glanz et. al.,
1998).

In a study published in the American Journal of Clinical Nutrition
(Kamphuis et. al., 2015), researchers carried out a discrete choice experiment
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during face-to-face interviews with approximately 20 older-adults (mean age
of 63.3). Participants “were offered a series of choice sets about a usual dinner
at home and asked to choose in each choice set between 2 meals, with different
combinations of attribute levels,” (Kamphuis et. al., 2015, p.768). Meal
attributes included health, taste, preparation time required, time associated with
traveling to shops, and price; each attribute was given three or four levels
(Kamphuis et. al., 2015). Researchers found that “Healthiness, taste, price, and
travel time to the grocery store proved to significantly influence older adults’
meal decisions” (p.768) and for all participants, the health of the meal was
designated as the most important attribute (Kamphuis et. al., 2015). However,
the background of participants did generate some variations in responses.
Participants with higher levels of education designated healthy, less expensive
meals as being more important than those with lower levels of education; those
with high incomes designated healthy and tasteful meals to be of greater
importance than those with lower incomes (Kamphuis et. al., 2015).

Other researchers have focused on examining the motivations behind
consumption choices related to nutrition intervention programs. Hardcastle and
Blake (2016) examined the underlying perceptions and attitudes that influence
food choices and sought to assess the impact of a school-based healthy eating
intervention program on mothers living in an economically disadvantaged
community. The study was qualitative, and was conducted through phone
interviews with mothers after their children had participated in an after-school
healthy cooking intervention program that was held for six weeks (Hardcastle
& Blake, 2016). The results of the study “demonstrated the wider economic
and social influences on food choices and eating practices,” (Hardcastle &
Blake, 2016, p.1). Households described the important influence of cultural
norms on eating habits, family diet, and “parental decisions underpinning food
choices and attitudes towards the control of food within the family,”
(Hardcastle & Blake, 2016, p.1). Finally, the study made clear “the importance
of parental involvement in school-based interventions if improvements in
healthy eating are to be evidenced at the family level and maintained,”
(Hardcastle & Blake, 2016, p.7).

A number of studies have reiterated and examined the influence that
familial factors have on individual diets, another possible reason behind the
consumption patterns of pregnant women in Delaware surveyed by the BRFSS.
Fulkerson et. al. (2014) conducted a literature review of studies that examined
the association “between family meal frequency and dietary outcomes as well
as weight status across the lifespan” (p.2). The review was aimed at improving
the “understanding of the mechanisms involved in the positive associations
seen with family meal frequency,” (Fulkerson et. al., 2014, p.2). Findings from
the review provided important evidence that family meals during a person’s
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youth and shared meals among adults were associated with higher
consumption levels of fruits and vegetables, eating breakfast, high intakes of
micronutrients and vitamins, and low levels of consumption of soda, high-fat
foods, and unhealthy snacks (Fulkerson et. al., 2014). These findings were
consistent across the lifespan, but the study also noted “barriers to eating meals
together (eg, busy families, contextual factors in low-SES households) exist,”
(Fulkerson et. al., 2014, p.15). An extension of this research could assess the
familial structure of pregnant women in Delaware, and assess whether or not
there is an association between certain family structures and dynamics and
consumption of fruits and vegetables. However, this would likely require a
survey with a greater emphasis on questions about familial structure than the
standard BRFSS.

These studies demonstrate the various reasons why individuals choose
to consume the foods that they do. The factors that influence diet, including
taste, cost, convenience, nutritional value, and culture, are often tied to
personal preferences as well as demographic characteristics. This is likely the
case for those pregnant Delaware women who were surveyed in the 2012 and
2013 BRFSS. Fruit and vegetable consumption is undoubtedly low in this
sample population, however, there are reasons for this situation. For pregnant
women of lower incomes, the cost associated with fresh produce may be a
factor limiting their consumption. For pregnant women of higher incomes, the
taste of fruits and vegetables may not be appealing. Further research is needed
to understand the specific influences on pregnant women’s diets in the state of
Delaware and elsewhere, but BRFSS data coupled with research does indicate
a number of possibilities associated with lower than recommended
consumption rates.
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POLICY RECOMMENDATIONS

In order to provide concrete and specific policy recommendations, |
would need to analyze a far larger set of data for a greater number of
consecutive years, an undertaking beyond the scope of an undergraduate thesis.
The Behavioral Risk Factor Surveillance System data analyzed for the
purposes of this project is simply too small-scale to provide a full picture of
pregnant women’s diets in the state of Delaware. However, these results do
offer a snapshot of the situation in Delaware, and can provide some guidance
for more general policy recommendations that state and local policymakers, as
well as medical professionals, should consider. Physicians should take an
active role in discussing the importance of diet during pregnancy with their
patients and the state of Delaware should pay close attention to pregnant
women who may be at higher risk for an unhealthy or difficult pregnancy.

A woman’s time of pregnancy presents an excellent opportunity for
physicians to conduct in-depth conversations regarding health. Women have
more frequent doctor visits, and in a qualitative study by Stotland et. al. (2010)
which used seven focus groups of general obstetricians, gynecologists,
midwives, and nurse practitioners, pregnancy was viewed as “an opportune
time to address behavior changes because women have the additional
motivation of the child's health and avoiding complications during birth,”
(p-807). However, nutrition counseling can be a difficult undertaking, and
Stotland et. al. (2010) also identified several barriers for providers. Although
the majority of study participants expressed frustration at rising rates of obesity
and other health risks in pregnancy, providers felt burdened by “insufficient
training, concern about the sensitivity of the topic, and the perception that
counseling is ineffective,” (Stotland et. al., 2010, p.807). These barriers are
significant for members of the medical community, but the study also noted the
power of providers, which is often greater than they may be aware of, a power
that can help patients make long-term changes even when immediate results
are not visible (Stotland et. al., 2010). Although provider confidence may be
lacking, “prenatal weight gain counseling, provided in a nonjudgmental,
individualized manner, has the potential to improve the health and lives of
women, their offspring, and their community,” (Stotland et. al., 2010, p.813).

Other studies have provided similar guidance for providers. Focus
groups conducted by Herzig et. al. (2006) found that “assessment and
counseling techniques directed at encouraging, enhancing, or supporting
patients’ motivation to change can become core elements in protocols that can
be brief, structured, and tailored to individual patients, a patient-centered
approach also found in many proven interventions,” (p.233). All providers in
the state of Delaware should take a proactive role in discussing the importance
of diet quality and quantity during pregnancy, in a way that is both sensitive to
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and cognizant of a patient’s needs. Well-formulated conversations surrounding
nutrition and fruit and vegetable consumption can go a long way to advance
the health of mothers and their children.

Physicians should also be aware of the additional resources and support
that may be necessary for improving diet during pregnancy in high-risk
populations, including teen mothers, Spanish speaking populations and
low-income women.

In a paper published in the Journal of Perinatal Education, Dr. Kristin
Montgomery (2003) offers seven recommendations to advance the goal of
improving nutrition among pregnant adolescents. These recommendations
were directed at providers and include the following: focusing on foods, not
nutrients; individualizing and working within current eating habits; considering
the context of family and peer groups; rewarding efforts; simplifying the
process; focusing on weight gain patterns for optimal birth outcomes; and
referring patients to a dietician (Montgomery, 2003).

For Spanish speaking women, community based programs may be
especially effective. From 2004-2006, the University of Michigan School of
Public Health designed and implemented an intervention in Detroit entitled
Healthy Mothers on the Move (MOMs), which was a culturally tailored,
Spanish-language program that lasted 11 weeks (Kieffer et. al., 2012). The
program “offered home visits, group classes, related activities, and social
support from trained community health workers (CHWs) and peers,” (Kieffer
et. al., 2012, p.526). The goal of the program was to evaluate the effectiveness
of community-based intervention, and researchers used food frequency
questionnaires and linear mixed models to estimate pre- and post-intervention
changes within the experimental (MOMs) group and the control group (Kieffer
et. al., 2012). The results of the intervention were positive. Women in the
MOMs intervention program “showed significant improvement in all dietary
behaviors” (p.526), decreasing their consumption of added sugar, total fat,
saturated fat, and increasing their vegetable and fiber consumption compared
to women in the control or non-intervention group (Kieffer et. al., 2012).

Government programs may be especially helpful for low-income
women to ensure the adequate consumption of fruits and vegetables during
pregnancy. One of the most well-known of these programs is WIC, the Special
Supplemental Food Program for Women, Infants, and Children, which was
created in 1972 to “provide food assistance, nutrition, education, and health
and social service referrals to pregnant women who live in poverty (<185% of
the federal poverty level) and are a nutritional risk as determined by a qualified
health professional,” (Brinberg & Axelson, 2002, p.100). According to the
United States Department of Agriculture’s Food and Nutrition Service (2015),
53% of infants participated in WIC in 2015. The federal grant program, which
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Congress authorizes a specific amount of funds to each year, is administered at
the Federal level by the United State Department of Agriculture’s Food and
Nutrition Services [USDA FNS], as well as 90 WIC state agencies, operating
at 10,000 clinic sites in five territories, 34 Indian Tribal Organizations, and 50
state health departments as well as the District of Columbia (USDA FNS,
2015). Services may be provided at a number of locations including hospitals
and mobile clinics, health departments and migrant health centers, community
centers, schools, and public housing sites (USDA FNS, 2015).

Although a full discussion of WIC is beyond the scope of this
undergraduate thesis, it has been widely examined in regards to its impact on
maternal and child health. Research has demonstrated the benefits associated
with WIC, and meta-analyses have shown that providing “WIC benefits to
pregnant women is estimated to reduce low birth weight rates 25 percent and
reduce very low birth weight births by 44 percent” (Avruch & Cackley, 1995,
p.27). In an analysis of enrollment numbers and cost-savings associated with
better birth outcomes, researchers at the Government Accountability Office
determined that for every $1 spent on WIC services “the Federal Government
saved $.93 in Medicaid costs and State governments saved $0.77. Private
payers-hospitals, insurers, and private persons-saved an additional $1.37 for
each Federal dollar spent. First-year medical savings totaled $3.07 for every
dollar invested in prenatal WIC services,” (Avruch & Cackley, 1995, p.33).

WIC distributions are organized as packages, each package intended
for a different group of participants (pregnant women, infants, young children,
etc.). In 2007, the package contents were revised for the first time since 1980
to bring them into alignment with guidelines from the American Academy of
Pediatrics on infant feeding and the Dietary Guidelines for Americans, and
state agencies “were required to implement the new food packages by October
2009,” (Food Research and Action Center, 2014, p.2). Some of the features of
the new-packages include more low and nonfat dairy offerings, fruits and
vegetables, and whole grain bread with the option to substitute whole-grain
tortillas, pasta, rice, and other grains (Food Research and Action Center,
2014). There is also the opportunity to “allow the substitution of soymilk, tofu,
and (in 2015) yogurt for milk and cheese,” (Food Research and Action Center,
2014, p.2).

Research suggests that these revised packages have had positive
impacts on the diets of WIC participants, including pregnant women. Whaley
et. al. (2012) compared surveys conducted before and after the implementation
of the new food basket requirements to understand the impact of the change
California WIC families. It was discovered that whole-grain food consumption
increased by 17.3 percentage points, consumption of whole milk was reduced
by 19.7 percentage points, and increases in the consumption of fruits and

55
55


http://www.who.int/hia/evidence/doh/en/
http://www.who.int/hia/evidence/doh/en/
http://www.who.int/hia/evidence/doh/en/

vegetables were also observed (Whaley et. al., 2012). According to researchers
from the Center on Budget and Policy Priorities, “children whose mothers
participated in WIC while pregnant scored higher on assessments of mental
development at age 2 than similar children whose mothers did not participate,
and they later performed better on reading assessments while in school,”
(Carlson & Neuberger, 2015, para.3). Furthermore, the researchers described
WIC as reducing the national risk of infant mortality and supporting healthier
pregnancies and births by promoting healthy eating with nutrition evaluations
and counseling; connecting pregnant women to vital prenatal care; and
providing specifically tailored and healthy foods to meet the needs of expectant
mothers and their babies (Carlson & Neuberger, 2015).

Given what we know about pregnant women's diets in Delaware, policy
makers should make a special effort to understand the demographics of women
in this group, and pay close attention to the needs of women who may belong
to a sensitive or high-risk demographic. This includes teen mothers, Spanish
speakers, and women who are low-income. The first step in this process will
involve further research, likely using both BRFSS data as well as U.S. Census
Bureau data. This research should be conducted with the goal of gathering
further information about pregnant women in Delaware, information that can
be used to better inform policies and initiatives at the state and local level. In
the meantime, physicians can take an active role in discussing the importance
of fruit and vegetable consumption, focusing on pregnant patients as
individuals and taking account of outside factors that could impact diet quality.
Community health centers, social service providers, and local nonprofits
should seek to provide additional support for Spanish-speaking pregnant
women in the form of Community Health Workers, and organizations across
the state should consider appropriate and effective programming that can be
implemented at the local level to address diet during pregnancy. Finally,
members of the state’s Congressional delegation should work to ensure that
WIC is allocated an appropriate amount of funding each year. Leaders in the
Delaware’s WIC agency must make sure that they are efficient and effective in
their use of federal funds.
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Chapter 6
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CONCLUSION

The body of evidence pointing to the importance of eating fruits and
vegetables is overwhelming. Produce is an integral part of the human diet and
plays a vital role in maintaining one’s health. This is especially important to
consider in an era when chronic diseases brought on my obesity are becoming
increasingly prevalent among all population groups, including pregnant
women, who’s health should be taken into special consideration.

Expectant mothers are a specific segment of the population that public
health researchers should devote time to researching. The health status of a
pregnant woman is an important factor in determining the health status of an
infant; the health status of an infant will impact the health status of that infant
as a child and finally, as an adult. Prioritizing the health of women during
pregnancy is not just an issue for women’s health. It is a public health issue for
our society as a whole.

For pregnant women, a diet rich in fruits and vegetables is essential.
Although the data described in this paper cannot offer conclusive evidence
regarding the produce consumption patterns of pregnant women in Delaware, it
does offer a snapshot of the current condition in which very few women are
consuming recommended daily servings.

This condition must be addressed as a way to enhance the overall
health of the population. With the help of further research, we can begin to
understand the reasons that expectant mothers in Delaware eat the way that
they do, and the obstacles that they face in making healthier diet choices. This
knowledge can inform stronger healthcare system policies to advise doctors
and nurses on how to discuss diet and nutrition with their pregnant patients,
and how to encourage greater fruit and vegetable consumption. Information
can also enable us to understand and serve our most vulnerable populations,
and minimize the detrimental impact that a low household income may have
on diet choices.
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