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The purpose of this research was to develop, validate, and test an instrument to
evaluate motivations to eat in low-income women during the early postpartum period.
The instrument was also used in a sample of young college women to further validate the
measure and explore determinants of eating in this population. In study 1, the Eating
Stimulus Index was validated in 179 low-income women in early postpartum. Validity
and reliability were determined via principal components analysis, internal consistency
reliability, and test-retest reliability using a subgroup of 31 low-income new mothers.
The factor analysis produced an eight factor structure with reliability coefficients ranging
from 0.54-0.89. Convenience eating (r=-0.25, P<0.01), emotional eating (r=-0.17,
P<0.05), and dietary restraint (r=-0.21, P<0.01) were significantly related to weight
status. In study 2, the relationship between eating motivations and diet quality,

determined via the Dietary Guidelines Adherence Index, was established in 115 low-
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income women in early postpartum. High diet quality was related to fruit and vegetable
availability (r=0.25, P<0.01), convenience eating resistance (r=-0.36, P<0.001), and
vegetable taste preference (r=0.23, P<0.05). Motivations to eat differed between
overweight and obese women with the primary motivation being convenience eating and
taste, respectively. In study 3, determinants of weight loss were examined in 58 low-
income women in early postpartum participating in an 8-week weight loss intervention.
Participants were evaluated at pre- and post-study for all measures. Factors related to
weight loss included increases in dietary restraint, weight management skills, and weight
loss self-efficacy and decreases in fruit juice servings, total energy, and discretionary
energy intakes. After hierarchical regression analysis, improvement in weight loss self-
efficacy was the most significant determinant (f=0.263, P<0.05) followed by decreases in
discretionary energy intake (f=-0.241, P<0.05). In study 4, determinants of diet quality
were assessed in a sample of 88 young college women using the Eating Stimulus Index.
Low diet quality was associated with poor fruit and vegetable availability, convenience
eating resistance, vegetable taste preference, and weight management self-efficacy, while
high diet quality was related to increased frequency of meals prepared at home and

decreased frequency of meals consumed at fast food restaurants.
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Chapter 1: Review of Literature

In the United States, approximately 33.3% of men and 35.3% of women are obese
(176). Since the 1960s, the incidence of overweight/obesity has risen almost 20% (177).
This dramatic increase is of particular concern due to the high economic burden and cost
of human life. Expenses attributable to obesity are estimated to exceed $100 billion
annually (199). More significantly, obesity is the cause of over 100,000 excess deaths
due to heart disease, diabetes, kidney disease, and cancers, such as colon, breast,
esophageal, uterine, ovarian, kidney, and pancreatic (66). Those at highest risk for
obesity include low-income minorities, particularly Mexican American (51%) and
African American women (53%) (176). In minority women, the weight gain associated
with pregnancy and retention after childbirth may contribute to this high incidence (244).

Pregnancy and the first year postpartum are critical periods that may influence
weight status later in life. For example, the risk of becoming obese increases 60-110%
with the delivery of one child. The increased risk for obesity is even greater in minority
women (140). Weight gained during pregnancy and retention after childbirth may be
responsible for this effect. In a long term study, Linne and colleagues (145) observed
that women with the highest gestational weight gains retained the most weight at both 1-
and 15-years. In addition, a study of women followed 8-10 years after pregnancy found
that failure to return to prepregnancy weight by 6 months postpartum resulted in greater
weight gains at follow up [8.3 kg vs. 2.2 kg (P < 0.01)] (195). Walker and colleagues

(244) followed low income women through the first year postpartum and found that



minority women lost weight through the first 6 weeks, but then began to gain weight
through the remainder of the first year. This finding is in contrast to White women who
maintained a trajectory of weight loss after the 6 weeks time point.

Since the weight gained during pregnancy is related to obesity after childbirth, the
Institute of Medicine has published guidelines based on prepregnancy BMI and optimal
infant health (108). However, many women, especially those of low-income status, lack
this knowledge or choose to ignore it (223), and gain more weight than recommended
(205). Inadequate prenatal care may be one reason why women of low socio-economic
status are unaware of the recommended guidelines for weight gain during pregnancy
(75,138).

Early postpartum may represent an opportune time for interventions, since excess
gestational weight gains have already occurred. However, significant barriers to
achieving successful weight loss in low-income women exist. For example, the lack of
social support (40), self-efficacy (171), outcome expectations (171), economic resources
(59) and transportation (26) may all hinder the adoption of more positive health-related
behaviors. Other significant hurdles to overcome are lack of time to perform weight loss
behaviors, including healthy eating and physical activity, and the absence of a safe place
to exercise (36). George and colleagues (78) examined factors related to healthy eating
through the postpartum period and found that neglect of self care, weight-related distress,
negative body image, stress, and depressive symptoms were related to poor diet quality.

Low-income women may be ready to lose weight, but less ready to perform the

behaviors necessary to achieve their goals, such as high-fat food avoidance and exercise
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(130). In addition, low-income women frequently use dysfunctional strategies, such as
diet pills and purging (25), possibly due to a lack of knowledge, skills, and resources.
Positive factors that have been related to weight status in low-income women include
nutrition knowledge (124), attitudes (172), and satisfaction with appearance (40). Nuss
and colleagues (173) followed low-income women through the first year postpartum and
found that higher nutrition knowledge was related to lower weight retention. Nutrition
knowledge in low-income women also has been associated with weight loss after an
intervention (124). Clarke and colleagues (40) conducted an intervention in 114 low-
income mothers of young children and found that women with healthier attitudes, more
social support, less satisfaction with body appearance, and greater percentage of energy
from protein lost more weight after 8 weeks.

An approach to increase the success of interventions proposed by the Action on
Obesity Summit is the use of tailored messages, or personalized health related advice
(212). Personalized health messages have the greatest success when used in populations
with significant variability on key determinants. For example, in obesity, individuals
vary in dietary intake, knowledge, weight loss skills, hunger sensations, and numerous
other elements (128). This strategy is known to increase positive intervention outcomes
(212) and studies that have applied this method have been successful (128,211),
especially those in low-income women (112,116,119,152,196). For example, Martin and
colleagues (152) conducted a weight loss intervention for low-income women using
tailored messages provided by a team of health professionals including dietitians who

provided nutritional recommendations based on current eating practices and preferences.
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Individuals receiving personalized information lost 2.0 kg compared to a 0.2 kg gain in
controls. Due to inadequate resources in health promotion, the capability to provide such
intensive treatment on a large scale may not exist; therefore, tools to quickly and
efficiently identify individual needs are warranted.

One method proposed in this dissertation to evaluate individual needs with regard
to weight loss is the development of an instrument that will measure the primary
motivations to eat. This questionnaire will focus on major factors that influence eating,
including environmental (221), biological (235), and psychological stimuli (101).
Determinants of food intake from the physical environment include the availability of
healthful foods such as fruits and vegetables (21,127), eating in response to cues such as
the sight or smell of food (61,234,240), and interactions between family, friends, and
peers (221), such as modeling and social norms (64,92). Biological factors that motivate
eating include taste and hunger, with taste being the most important determinant of food
choice (54,80). Psychological factors that influence eating include self-efficacy (101)
(the confidence in one’s ability to perform a given activity) (9), emotional state
(76,78,239), and dietary restraint (41,71). A scale that captures multiple determinants of
food intake may help in the design of intervention programs to reduce postpartum weight
retention.

It is clear that food intake and consumption patterns are influenced by a myriad of
factors and that pregnancy and the postpartum period represent critical periods of weight
gain. The overall goal of this dissertation is to evaluate the influence of motivations to

eat on weight status, dietary intake, and weight loss in women.
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SPECIFIC AIMS
1. To develop and validate the Eating Stimulus Index in low-income minority
women in early postpartum.

Hypothesis: A scale titled the Eating Stimulus Index can be developed to
identify various motivations to eat and will reflect weight status in low-
income women in early postpartum.
Rationale: Information collected from such an instrument used at the
individual level will be useful for the development of tailored weight loss

information to help reduce retention after childbirth.

2. To describe the relationship between motivations to eat and diet quality and
nutrient intake in overweight and obese, low-income women in early
postpartum.

Hypothesis: Motivations to eat, as measured by the Eating Stimulus Index,
may relate to consumption of a more/less healthful diet and differ between
overweight and obese women.

Rationale: Associations between the Eating Stimulus Index and food
intake further validate this instrument for use in low-income women.
Additionally, once the primary motivations to eat are determined, this
information could facilitate the development of behavior modification

strategies specific to individual needs.



3. To evaluate factors that influence weight loss in low-income, women in early
postpartum

Hypothesis: Weight loss achieved after an intervention for low-income
women will be influenced by theoretical constructs reflecting
environmental, behavioral, and personal determinants.
Rationale: The identification of modifiable factors that associate with
successful weight loss will aid in the design of weight intervention
programs for low-income populations and potentially increase the rate of

SUcCCess.

4. To validate the Eating Stimulus Index in a different population and identify

determinants of diet quality and intake in young college women

Hypothesis: The Eating Stimulus Index will identify determinants of
overall diet quality and nutrient intake in young college women
Rationale: Validation of the Eating Stimulus Index in a different
population will broaden the utility of the scale to eventually characterize
motivations to eat at the societal level. Additionally, the identification of
determinants of healthful dietary behaviors in college students may be
useful for the development of support programs to encourage better

nutrition.



DEVELOPMENT AND VALIDATION OF THE EATING STIMULUS INDEX

Current Tools for Measurement
Factors that motivate eating in low-income women during the postpartum period
must be assessed via a validated measurement tool. To date, an instrument for this

purpose has not been designed for this population. Therefore, the first aim is to develop

and validate the Eating Stimulus Index in low-income minority women in early

postpartum. Current instruments that measure factors that influence food intake are
summarized in Table 1.1.

The Eating Attitudes Test is a 26-item questionnaire that was designed to measure
attitudes towards healthy behaviors. It is used frequently in the diagnosis of eating
disorders (73,74). Psychometric analysis of this version was conducted in a sample of
anorexia nervosa patients and resulted in the identification of three factors that accounted
for 40.2% of the variance: dieting, bulimia and food preoccupation, and self control.
Hoerr and colleagues (102) used the Eating Attitudes Test to identify the presence of
eating disorders (n = 1,899) in 4.5% and 1.4% of college women and men, respectively.
When used in a cohort of pregnant women, 4.9% were diagnosed with an eating disorder,
which was associated with unemployment, poor housing, low education, and previous
miscarriage (230). While this is a valid instrument, questionnaires developed to measure
a single construct cannot provide a complete profile of motivations to eat, given that food

intake is influenced by a myriad of factors.



Table 1.1. Measurement tools of food intake and eating behavior

Questionnaire Scale Overview Validation Sample Items Subscales a
The Eating Attitudes Identifies dysfunctional eating 160 female anorexia 26 Dieting 0.90
Test (74) attitudes and is used in the nervosa patients Bulimia/food 0.84
diagnosis of eating disorders preoccupation 0.83
Self control
The Emotional Eating Evaluates eating in response to 47 obese females 25 Anger/Frustration 0.78
Test (5) negative emotions and has been Anxiety 0.78
shown to correlate to binge Depression 0.72
eating
The Weight Loss Measures self-efficacy with 162 obese patients 20 Negative Emotions 0.87
Efficacy Lifestyle regards to weight loss enrolled in a weight Availability 0.76
Questionnaire (38) loss program Social Pressure 0.90
Physical Discomfort ~ 0.82
Positive Activities 0.70
Food Craving Assesses patterns in food 379 subjects from a 28 High-fat foods 0.86
Inventory (252) cravings related to fats, sweets,  university and Sweets 0.86
carbohydrates, and fast food community setting Starches 0.84
Fast-food fats 0.76
The Motivation to Evaluates psychological 812 college students 20 Coping 0.88
Eat Scale (111) motivations to eat and was able Compliance 0.85
to predict restricted eating and Social 0.84
binging and purging Pleasure 0.89




Three-Factor Eating

Questionnaire (225)

Dutch Eating
Behavior
Questionnaire (237)

The Food Choice
Questionnaire (219)

The Motivation for
Eating Scale (96)

Classifies individual eating
behaviors as a result of
restrained eating, disinhibition,

or hunger

Identifies patterns of restrained,
emotional, and external eating
and used in the diagnosis of

eating disorders

Identifies determinants of food

choice

Measures the motivations for
eating related to situational
triggers and attempts to identify
patterns of intuitive eating

220 subjects from a
weight loss program
and the community

1170 young adults

358 adults from a
university sample

298 subjects from a
university and
community setting

51

33

36

43

Hunger
Restraint
Disinhibition

Restrained eating
Emotional eating I
Emotional eating Il
Emotional eating III
External eating

Health

Mood
Convenience
Sensory Appeal
Natural content
Price

Weight Control
Familiarity
Ethical Concern

Emotional
Environmental
Physical
Social

0.82
0.90
0.87

0.95
0.94
0.93
0.86
0.80

0.81
0.83
0.84
0.72
0.86
0.83
0.85
0.72
0.74

0.95
0.80
0.86
0.75

*Represents Cronbach’s alpha coefficient.




The Emotional Eating Scale is a 25-item scale developed to evaluate eating in
response to negative emotions (5). Validation of the instrument was conducted in a
sample of obese women previously diagnosed with bulimia nervosa. Principal
components analysis resulted in the identification of three main psychological factors:
anger/frustration, anxiety, and depression. Construct validity was established by
correlation of the scale to the Binge Eating Scale (87) and a 7-day binge recall (256).
Waller and Osman (245) provided further validation of the Emotional Eating Scale by
examining its psychometric properties in a nonclinical sample of normal weight women
never diagnosed with an eating disorder. The entire scale demonstrated strong internal
consistency reliability (Cronbach’s alpha = 0.93) and the three subscales all achieved
reliability coefficients > 0.80. The authors also reported a significant relationship
between BMI and both the anger/frustration and depression subscales. This scale is
limited to the assessment of psychological motivations to eat and therefore cannot capture
all influences on eating.

The Weight Efficacy Life-Style Questionnaire measures eating self-efficacy with
regards to five situational factors: negative emotions, availability, social pressure,
physical discomfort, and positive activities (38). The scale was validated in obese
individuals enrolled in a weight loss program and a second sample of patients who sought
hospital treatment for weight management. The negative emotions, availability, social
pressure, physical discomfort, and positive activities subscales demonstrated sufficient

internal consistency reliability in both samples. In weight loss intervention studies, this
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scale has the ability to detect changes in self-efficacy over time (39), but does not
correlate with weight loss (69). Additionally, this scale measures a single component and
therefore cannot describe the multi-faceted nature of eating.

The Food Craving Inventory is a self-reported measure of food cravings and
discriminates between those who crave high fats, sweets, carbohydrates/starches, and
fast-food fats (252). It was validated in participants recruited from university and
community settings. Reliability of the scale (Cronbach’s alpha > 0.86) and subscales
(Cronbach’s alpha > 0.70) was acceptable. Preliminary research found that those with a
higher BMI craved high fat foods [fat subscale score: BMI > 30 kg/m? = 2.41 vs. BMI
20-25 kg/m2 =2.06 (P <0.01)] (252). Those with a high BMI and binge eating disorder
craved sweets more often [sweets subscale scores: obese/binge eating disorder = 3.14 vs.
obese =2.72 (P <0.001)] (251). Martin and colleagues (151) used the Food Craving
Inventory to compare cravings after either a low calorie diet (= 1200 kilocalories) or a
very-low calorie diet (= 800 kilocalories). Cravings decreased significantly in the very-
low calorie diet group after 11 weeks of dieting. The Food Craving Inventory is another
example of a scale that measures a single construct.

The Motivation to Eat scale measures multiple constructs, but it is limited to
psychological influences on eating (111). It was based upon the four-category model for
alcohol motivation, and intended to be used to evaluate disordered eating patterns, such
as restricted eating, binging, and purging. Psychological motivations for eating assessed
by this scale included coping, social, compliance, and pleasure constructs. The scale was

validated in a sample of undergraduates enrolled in an introductory psychology course.
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Confirmatory factor analysis revealed the presence of the four distinct factors listed
above. Convergent and discriminant validity were established by comparison to the
Dutch Eating Behavior Questionnaire (237), the Emotional Eating Scale (5), and the
Marlowe-Crowne Social Desirability Scale (44). Preliminary data showed that women
reported eating in response to coping motivations more frequently than men [coping
subscale score = 1.78 (women) vs 1.40 (men), P < 0.001]. Biological motivations such as
experiencing hypoglycemia or reduced energy intake were excluded from the scale.
Multiple determinants of eating behaviors can be assessed using the Three-Factor
Eating Questionnaire (225) and the Dutch Eating Behavior Questionnaire (237). These
scales were developed around the same time, and measure similar constructs. The Three-
Factor Eating Questionnaire evaluates hunger, restrained eating, and disinhibition, the
inability to resist a stimulus causing one to indulge in a behavior. The concepts of
restrained eating and latent obesity were used to devise the questions. The Restrained
Eating Theory states that intense dieting results in persistent hunger which leaves the
individual more vulnerable to overeating during moments of weakness, such as when
experiencing stress, anxiety, depression, fatigue, alcohol consumption, or exposure to
highly palatable food. Latent obesity describes individuals who possess obese eating
patterns, yet remain at a normal weight through conscious control of food intake. In a
study of adults (14), the Three-Factor Eating Questionnaire was used to describe how
these factors vary over a range of BMI values. Disinhibition was strongly correlated to
BMI and obese persons exhibiting high disinhibition had low dietary restraint. Dykes

and colleagues (58) also found a positive correlation between disinhibition and BMI in a
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study of women. In this study, the heaviest subjects had low dietary restraint and high
disinhibition, while the lightest had low dietary restraint and low disinhibition. This
measure has been used widely; however environmental influences on food intake are not
included.

The Dutch Eating Behavior Questionnaire was developed to assess eating
disorders, and measured restrained, emotional, and external (or environmental) eating
(237). It is based on three theories of eating behavior: psychosomatic, externality, and
restraint. Psychosomatic theory attributes emotional overeating to a confusion of internal
arousal states and hunger. External eating is defined as eating in response to food-related
stimuli. Both of these theories relate the development of obesity to an individual’s
misperception of his/her internal state prior to eating. The confusion between the
perception of hunger and actual hunger does not always result in obesity, and therefore
restrained eating was included. In 2003, Van Strien and Ouwens (239) examined the
ability of restrained, emotional, and external eating measured by the scale to predict
cookie consumption after a preload. Only the emotional eating construct was related to
intake; emotional eaters consumed more after a preload.

The Food Choice Questionnaire, identifies determinants of food choice in
individuals (219). This questionnaire contains 36 items, with nine constructs identified
by factor analysis from a sample of adults from a university and community sample in
London. The constructs include health, mood, convenience, sensory appeal, natural
content, price, weight control, familiarity, and ethical concern. The stability of the scale

over time was established through test-retest reliability (Pearson’s r = 0.70). The scale

13



measures factors that influence the cognitive decision-making process in choosing an
item to eat, rather than subtle stimulus originating from the environment or natural
physiological processes such as hunger.

The Motivation for Eating Scale (96) also measures multiple constructs and
identifies individuals that follow an “intuitive eating” pattern (the ability to eat in
response to internal hunger cues rather than environmental cues. This questionnaire was
validated in a university and community sample and contains four subscales: emotional,
environmental, physical, and social eating. Convergent validity of the scale was
established by comparison to the Emotional Eating Scale (EES) (5) and the Three Factor
Eating Scale (TFEQ) (225). The emotional eating subscale significantly correlated to the
EES and the disinhibition and hunger subscales of the TFEQ. The physical eating
subscale significantly correlated with the disinhibition subscale of the TFEQ, but not the
hunger subscale, which indicates poor construct validity. Preliminary findings of this
scale show that normal weight subjects rely on physical hunger cues more than
overweight subjects. Hawks and colleagues (95) compared the eating motivations of two
different cultures, college students living in either the U.S. or Japan, using a truncated
12-item version of the Motivation for Eating Scale. Results showed that women in the
U.S reported eating more for emotional reasons, while women living in Japan reported
eating more for physical or environmental reasons. This instrument measures multiple
determinants of food intake, but it has yet to be validated in low-income women or during

the unique life stage of postpartum.
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Theories of Food Intake

A new scale, the Eating Stimulus Index, was developed in the current research,
since an ideal tool to assess motivations to eat in low-income women does not exist. This
instrument was designed to encompass all of the reported influences on eating, which
were categorized into environmental, biological, and psychological factors (Figure 1.1).
Factors were derived from the recent theoretical frameworks developed to describe food
intake, shown in Table 1.2.

McCrory and colleagues (153) used a biobehavioral framework to describe factors
that influence food intake. This description of intake encompasses a wide variety of
factors from environmental, biological, and psychological origins. Environmental
determinants were numerous and included dietary variety, liquid versus solid energy,
portion size, snacking, and restaurant versus food away from home. These influences
capture the effect of specific foods and the quantity consumed as well as the source.
Biological determinants were taste, which refers to the likelihood of excess energy intake
while consuming palatable foods. Psychological determinants were disinhibition and
dietary restraint, which reflect subconscious and conscious reasons for eating.

Mela (156) developed a three factor model of determinants of food choice. In this
model of energy selection, perceived appropriateness (social situation), current internal
state (hunger, thirst, and mood), and hedonic likes (taste) were the primary determinants
of food selection. Situation refers to situational cues from the environment that influence
the individuals’ perceived appropriateness of food intake. Current internal state includes

the psychophysiological condition, a combined psychological and biological state, which
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Table 1.2. Theoretical frameworks of influences on food intake

Constructs

Rationale

Theory Origin of eating stimulus
Biobehavioral influences Environmental
on food intake (153)

Biological

Psychological
Determinants of Food Environmental/
Choice (156) Psychological

Biological/ Psychological

Biological/ Psychological

Dietary variety
Liquid vs solid energy
Portion size

Snacking

Restaurant vs food
away from home

Taste
Disinhibition

Dietary restraint

Situation

Current internal state

Hedonic likes

16

Consumption of a variety of foods increases energy
intake

Consumption of energy-containing beverages increases
daily energy intake

Consumption of larger than recommended portion sizes
increases energy intake

Consumption of energy dense snacks results in greater
energy intakes

Foods eaten away from home are less nutritious, more
energy dense, and increase energy intake

Highly palatable meals/snacks increase energy intake

Susceptibility to external stimuli leaves an individual
vulnerable to over consumption

Conscious control of food intake decreases the risk of
over consumption

Situational cues and context influence the perceived
appropriateness of food consumption

Psychophysiological state (mood, thirst, hunger) affects
food choice

Tastes preferences lead to food liking, subsequent food
purchase, and then consumption




Homeostatic/hedonic
regulation food intake
(149)

Dual factor model of food

intake (46)

Control of food intake in
the obese (19)

Environmental

Biological

Environmental/
Psychological

Biological

Environmental

Biological

Psychological

Hedonic

Homeostatic

Uncompensated
factors

Compensated factors

Environmental
processes

Biological processes

Self-imposed
modulations

Palatable food in the environment stimulates the desire
for food

Hunger/satiety signals regulate food intake

Factors that have no feedback mechanism encourage
meal/snack consumption

Physiological responses to the feedback regulation of
hunger/satiety influence eating behaviors

Stimulus from the obesigenic environment contributes
to over consumption

Physiological regulation of hunger/satiety influences
food intake

Dietary restraint is necessary to control food intake and
regulate body weight
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cycles between periods of thirst and hunger and can be moderated by mood. Finally,
hedonic likes, formed by biological and psychological interactions, represent taste
preferences, which are purportedly developed through repeated associations with
negative or positive events.

The dichotomous homeostatic-hedonic model of food intake regulation was
defined by Lowe and Levine (149). This theory explains appetite motivation as a result
of the availability of food (hedonic) and energy depletion (homeostatic), or wanting
versus needing. Hedonic regulation refers to environmental stimuli such as the exposure
to food, as well as palatability and taste preferences. All biological mechanisms related
to meal consumption are classified under homeostatic regulation, such as hunger/satiety
signals. This dual-factor explanation for energy consumption emphasizes the influence
of environmental stimulus on the desire to eat. It further suggests that the passive
overconsumption of food that occurs in response to the obesigenic environment leads to
restrictive eating behaviors, possibly resulting in weight cycling and obesity.

De Castro (46) developed a dual factor model of food intake that describes eating
behavior as a result of the influence of uncompensated and compensated factors.
Uncompensated factors regulate food intake, but then do not have a feedback mechanism
to inhibit the stimulus to consume meals or snacks. These include environmental and
psychological factors such as social facilitation, seasonal rhythms, cost and availability of
food, palatability, and energy density. Compensated factors are those that affect dietary
intake, and in turn, intake affects their levels. Examples include biological variables such

as circulating hormones related to hunger/satiety and % body fat. These components may
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influence hunger sensations before a meal, but are compensated for after a meal is
consumed via a feedback response mechanism that alters plasma levels.

Finally, Blundell and Gillett (19), suggest that energy intake is controlled rather
than regulated. Therefore, self-imposed modulations were introduced into their model of
food intake, which is known to affect consumption (41,71). Food intake is described as a
network of complex interactions that form a psychobiological system. This system
includes influences from environmental processes such as portion size and energy
density, biological processes such as those that affect hunger/satiety, and psychological
processes such as attempted self-control or dietary restraint.

Three underlying themes of influence on food intake emerged from the theoretical
frameworks describe above. The main categories identified throughout the models were
environmental, biological, and psychological factors. Constructs within these three
components were used for the development of the Eating Stimulus Index and are

discussed in the following sections.

Environmental Motivations to Eat

After reviewing the theories of food intake, potential determinants of eating to be
evaluated in the Eating Stimulus Index were identified and categorized into
environmental, biological, or psychological origins (Figure 1.1). Specific environmental
aspects that influence food intake are the availability of healthful foods such as fruits and
vegetables (21,127), eating in response to cues such as the sight or smell of food

(61,234,240) and factors from the social environment, which includes interactions
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Figure 1.1. Factor structure of the Eating Stimulus Index

between family, friends, and peers (221), such as modeling and social norms (64,92).
Low-income populations frequently report lack of availability, along with increased cost
as reasons for reduced consumption of healthy foods such as fruits and vegetables
(115,192). Local food environments vary by income and ethnicity with fewer fruit and
vegetable markets, bakeries, specialty stores, and natural food stores available in poor,
non-White areas (6,159). Consequently, healthful foods are replaced by convenience

foods, which are in abundance in areas of low socioeconomic status (18). It has been
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proposed that creating an environment conducive to behavior change must occur before
interventions will be successful (63,81).

The visual presence or smell of food in the environment encourages eating in
some individuals. Eating in response to these environmental cues and neglecting internal
hunger signals has been defined as external eating (204). For example, Painter and
colleagues (183) found that individuals consumed more candy when the item was
convenient and visible, such as on the desk top, rather than in a drawer or some distance
away. It has been documented that those with greater sensitivity to external eating have
higher body weights (238), but not all studies have seen this relationship (146,218). In
addition, external eating has been linked to food cravings (99) which have shown to elicit
episodes of binge eating (214). Horchner and colleagues (105) observed improvements
in external eating, measured by the Dutch Eating Behavior Questionnaire, in morbidly
obese patients two years after receiving adjustable silicone gastric banding. Larsen and
colleagues (132) found similar results in a study of patients receiving laparoscopic
adjustable gastric banding, indicating weight loss as a positive influence on susceptibility
to external food stimuli. Once individuals sensitive to eating in response to
environmental cues are identified, methods of stimulus control can be taught to help
modify behavior.

Social influences are well known to affect food intake (91,222). In certain
environments where being overweight has become the cultural norm, individuals report
greater satisfaction with current weight even when overweight or obese (65,182). A

person’s social environment also influences their readiness to lose weight (94) and
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participation in weight loss behaviors (8). Participants enrolled in a weight loss
intervention that incorporated strategies to increase social support lost more weight after
4- and 10-month follow up visits than controls (257). Methods for the intervention
condition included selective enrollment for those who could bring a friend, group
activities, instructions to contact each member of the group by phone to provide support,
and intergroup competition. Weight loss interventions encouraging spousal involvement
also have resulted in outcomes that are more successful (27,197). Thus environmental
influences such as food availability, eating in response to environmental cues, and

interactions with the social environment are significant contributors to food intake.

Biological Motivations to Eat

Biological influences on food intake include taste and hunger. Taste remains one
of the most important determinants for meal selection (54,80). The ability to detect
flavor in foods results from a combination of chemosensory mechanisms including taste,
smell, mouthfeel, and chemesthesis (the ability of a chemical component from food to
stimulate other senses) (215). Preferences for certain tastes may differ by race (158) and
socioeconomic status (229), and can influence adiposity (83) and cardiovascular disease
risks (57). A liking for healthful foods may originate from the consumption of and
exposure to fruits and vegetables as a child. Haire-Joshu and colleagues (90) examined
childhood influences on current fruit and vegetable intake in African American women,
and found that women who reported eating more vegetables as a child had a stronger

preference as adults. This finding is significant given that taste preferences in adulthood
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do influence intake (235). In a study of parent-preschool child pairs, researchers found
that taste preferences for fruits and vegetables were strongly related to dietary intake of
these foods (164). While taste preferences are genetic, they remain a modifiable
determinant of intake, as acclimatization to new foods can occur after multiple exposures
and taste preferences can change over time (31,264).

Motivations to eat from biological origins also result from physiological
responses to a state of energy depletion resulting in hunger. Feelings of hunger may
occur during a decline in blood glucose levels (208), as a response to fluctuations in
hormones related to appetite control (97). Individuals have varying intensities of hunger
signals, which may be due to differences in circulating hormone levels and, presumably,
affect weight. Two recent studies that measured hunger using the Three Factor Eating
Questionnaire showed that a higher sensitivity to this feeling is positively correlated with
BMI in women (14,58). Furthermore, hunger perceptions can be modified through
changes in diet composition. Nickols-Richardson and colleagues (168) observed
decreases in self-reported hunger obtained by the Eating Inventory (Three Factor Eating
Questionnaire) after 6 weeks consumption of a low-carbohydrate/high protein [6.3 to 3.2
(P < 0.05)] diet but not a high-carbohydrate/low-fat diet [7.1 to 5.9 (P > 0.05)]. Thus,
hunger appears to be a modifiable factor that motivates eating. Additional ways to
modify the sensation of hunger through alterations in dietary behaviors include
consumption of 4-6 small meals throughout the day (216), the addition of lean protein to

each meal or snack (168), and reduction of the intake of simple carbohydrates (186). The
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biological motivations to eat strongly influence dietary intake, and skills to alter the

sensation or response to taste and hunger can be developed.

Psychological Motivations to Eat

The psychological state of the mind and cognitions are other major factors that
influence food choice. Examples include self-efficacy (101), emotional eating
(76,78,239), and dietary restraint (41,71). Self-efficacy is defined as the confidence in
one’s ability to perform a given activity (9) and is known to influence eating behaviors
(101). People with greater self-efficacy for weight management behaviors exercise more
often, and are more successful in weight loss interventions (16,49,50,228,246). Programs
specifically designed to improve self-efficacy demonstrate that those with the greatest
increases lost the most weight (50,194). In low-income women, high levels of self-
efficacy have been shown to correlate with dietary control, exercise, and weight
management behaviors (243). Thus, interventions aimed at increasing self-efficacy in
low-income women would be effective in improving health related behaviors (152).

Emotional eating is the tendency to overeat when experiencing emotional arousal
or stress. Individuals sensitive to emotional eating tend to be overweight (76,146) and
are commonly affected by binge eating disorders (60,188). The psychosomatic theory
indicates that those susceptible to this behavior confuse internal arousal states and hunger
(237). Studies that employ the Dutch Eating Behavior Questionnaire to categorize eating
behaviors have found a link between those identified as emotional eaters and increased

food intake (236,239). Nuss and colleagues (172) followed low-income women through
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the first year postpartum and found that at 1-year, obese women reported eating in
response to emotional cues more frequently than their overweight counterparts.
Interventions and nutritional support may benefit individuals exhibiting a high propensity
to eat in response to emotional states.

Dietary restraint, or the cognitive ability to control food intake, has been widely
studied within the context of obesity; yet, conflicting results have been produced.
Herman and Mack (98) developed the Restraint Theory, which states that strict control
of food intake leaves an individual consumed with thoughts of food, which eventually
leads to over consumption. This theory may not entirely explain this behavior, as
restraint is not consistently related to excessive food intake (180). A positive correlation
between dietary restraint and body composition may be mediated by the psychological
variable of restraint, termed disinhibition (12,70,143). Disinhibition is defined as a
vulnerability to external eating cues, and this trait may be elevated in obese individuals
(143,224). Once disinhibition is removed, high dietary restraint is associated with long-
term weight maintenance (241). In low-income, minority women, high dietary restraint
has been related to healthful food choices (41) and less frequent fast food consumption
(71) indicating restraint as a predictor of dietary behavior in this population.

In a culture with an overabundance of food and increasing obesity rates, it
becomes clear that body weight is not regulated successfully. If so, sedentary behavior
would lead to decreased food consumption. The reported influences on eating are quite
diverse and all exhibit varying effects on different individuals. For example, some

people are more susceptible to external eating cues and hunger, while others may have
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increased eating restraint. Therefore identifying the primary motivations to eat, whether
from environmental, biological, or psychological origins, may help in the development of

tailored weight loss messages used in intervention programs

EVALUATION OF THE IMPACT OF MOTIVATIONS TO EAT ON DIETARY
INTAKE

After the Eating Stimulus Index was developed, it was important to determine if
the factors selected for the scale were related to food intake. This was an important
component in validation of the questionnaire as a measure of motivations to eat.

Therefore, the second aim was to describe the relationship between motivations to eat and

the impact on diet quality and nutrient intake in overweight and obese, low-income

women in early postpartum. Different methods of dietary intake collection and

evaluation exist; those used in this research are described below.

Food Frequency Questionnaire

The collection of food intake information that is reliable and valid is essential to
the evaluation of dietary intake within a population. Obtaining accurate information is
difficult due to inherent problems in all collection methods such as reliance on memory,
inaccurate portion size estimation, and bias in subject reporting (123,150,198).
Additionally, it is well known that underreporting occurs more frequently in obese
individuals (123,198). The food frequency questionnaire has been commonly used to

collect intake information because it has a relatively low subject burden (226) and
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measures patterns of consumption over longer periods of time (100), as compared to
other measures. Moreover, the validity of food frequency questionnaires has been

strengthened by evidence of a relationship to biological markers (22,45,107).

Evaluation of Dietary Intake

Once information on food intake has been collected it must be evaluated for
compliance to recommended levels. One method of evaluation includes comparison to
the dietary guidelines. The dietary guidelines are established by the Department of
Health and Human Services and provide recommendations to promote healthful diets and
physical activity for individuals 2 years and older. The most recent version is the 2005
Dietary Guidelines for Americans (231), which advises the consumption of a nutrient
dense diet by encouraging individuals to meet their recommended intakes within energy
needs.

The Dietary Guidelines Adherence Index (DGALI) is a measure of diet quality and
was designed to assess adherence to the 2005 Dietary Guidelines (68). This index
contains 21 components that include the MyPyramid food groups (163), variety, fiber,
fat, saturated fat, trans fat, cholesterol, and sodium. To calculate a DGAI score, the
estimated energy requirement for each individual is calculated, and dietary intake is
compared to the MyPyramid recommendations for the specific calorie level (163).
Maximum points are earned for each component if an intake level within an established
range was consumed. This process ensures that intakes beyond needs negatively impact

the score. The Dietary Guidelines Adherence Index was chosen to assess diet quality for
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this study because it penalizes for overconsumption. This index seemed appropriate for
use in this sample of overweight women who frequently consume more energy than

recommended (123,198).

WEIGHT LOSS IN POSTPARTUM

Once an instrument to assess motivations to eat in low-income women has been
developed, it can be used to examine factors related to weight loss during postpartum.
The identification of these factors will aid in the design of intervention programs for low-
income populations and potentially increase the rate of success. Therefore, the third aim

of this study is to evaluate factors that influence weight loss in low-income, women in

early postpartum.

A return to prepregnancy weight after delivery is ideal; however, retention of the
weight gained during pregnancy is common. It is estimated that women experience
weight gains of approximately 2-3 kg after the birth of a child (213,254), potentially due
to postpartum weight retention. Rooney and Schauberger (195) demonstrated that a
failure to return to prepregnancy weight by 6 months has been shown to predict obesity
later on in life. Low-income women are particularly vulnerable to postpartum weight
retention and persistent weight gain as evidenced by trajectories of weight gain rather
than loss through the first year after childbirth (244).

Reducing postpartum weight retention is an important strategy for the prevention
of obesity. In spite of this knowledge, few interventions have been conducted during this

time. Also, women may be reluctant to participate because they experience great stress
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and demands as they adjust to having a newborn (142). Low-income mothers face even
more challenges due to poor social support (40) and lack of economic resources (59).
Interventions conducted in a socioeconomically disadvantaged sample of postpartum
women have had less success than those in a general population. Leermakers and
colleagues (141) designed a 6-month behavioral weight loss intervention for women
between 3-12 months postpartum, which resulted in a 7.8 kg weight loss. In a similar
study, O’Toole and colleagues (174) reported a weight loss of 7.3 kg after a 1-year
structured intervention in 17 women 6 weeks to 6 months. In contrast, Klohe and
colleagues (125) conducted an 8-week intervention in low-income mothers of 1-3 year
old children that resulted in a mean weight loss of 2.7 kg. Weight loss interventions in
low-income populations may be improved by identifying modifiable factors that

contribute to reductions in body weight.

Influences on Weight Loss

Current factors that are known to associate with weight loss in low-income
women include nutrition knowledge (124,173), satisfaction with appearance (40), social
support (42), and self-efficacy (152). Nuss and colleagues (173) followed low-income
women through the first year postpartum and found that higher nutrition knowledge was
related to lower weight retention. Additionally, improvements in nutrition knowledge
after an intervention have been associated with weight loss (124). In a similar
intervention, women who were more dissatisfied with their appearance lost more weight

(53). The implication of this finding was that some degree of dissatisfaction with
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physical appearance is important to motivate one to change. Another determinant, social
support, produced more successful changes in weight after an intervention conducted in
Hispanic women (42). Finally, the concept of self-efficacy was evaluated by Martin and
colleagues (152) in low-come women participating in either tailored treatment or
standard care group. Participants with the greatest improvements in self-efficacy lost the

most weight.

Application of the Social Cognitive Theory

Theoretical frameworks to describe behavior are important when evaluating
factors that influence health related outcomes. In this study, the Social Cognitive Theory
was used to describe determinants of weight loss in low-income women participating in a
weight loss intervention. This theory of health behavior has been used widely in the
context of obesity and the design of weight management interventions
(2,125,166,179,249). It is guided by the principle of reciprocal determinism, which states
that the interactions between behavior, environment, and the person lead to human action
(10). Within this triad, behavior change can occur through modification of the main
constructs. For example, behavioral factors such as dietary restraint (70,89), nutrition
knowledge (124), and skills (103), environmental factors such as the presence of foods in
the environment (155), and personal factors such as self-efficacy (152,184) and taste
preferences (83) have all shown to influence weight loss. Additional determinants within

this theory include social support (8,72) and outcome expectancies (32).
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The weight gain associated with pregnancy and retention after childbirth may
contribute to the future development of overweight and obesity, particularly in low-
income populations. Due to the high economic cost and reduced quality of life associated
with these conditions, action to reduce weight retention after childbirth should be taken.
One way to accomplish this goal is to use effective intervention methods to induce
behavior change. Programs designed for this purpose can be enhanced by expanding the
current knowledge of factors that contribute to successful weight reductions after

childbirth.

DIETARY INFLUENCES IN YOUNG WOMEN

The novel instrument created in this research was developed to be used in low-
income women. However, application of the Eating Stimulus Index in other populations
would be useful in the characterization of motivations to eat at the societal level. To
determine if this scale was valid in other populations, it was also used in a sample of
university nutrition students to evaluate influences on food intake. Therefore the fourth

aim of this study is to identify determinants of diet quality and intake in young college

women. This population was also chosen because young adulthood represents a time of
transition and a key period in the development of overweight and obesity (85). The
identification of major determinants of dietary intake in these women may be useful for
the development of support programs to encourage more healthful dietary practices.
Multiple influences on food intake in young adults have been studied with the

majority of research focused on factors originating in adolescence. Larson and
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colleagues (135) discovered that home availability of fruits and vegetables in late middle
to high school was a significant predictor of intake 5 years later. Separate reports using
the same sample found that peer support for healthy eating (136) and frequency of family
meals (134) in adolescence were also associated with better dietary intakes at follow up.
Studies that have examined current influences of dietary intakes in this population have
determined that less frequent food preparation behaviors (137) and consumption of
“meals on the run” lead to reduced diet quality (133).

The transition to adulthood is accompanied by greater independence and decision
making. In general, the adoption of negative dietary behaviors, such as increased fast
food consumption and decreased breakfast consumption (169), occurs during this time.
Subsequently, individuals become vulnerable to changes in weight (85) and may
experience gains for the first time (29,104). Therefore, the identification of determinants
to eat in this population may be beneficial for the prevention and treatment of

overweight/obesity.

SUMMARY

The purpose of this research was to develop and validate an instrument to
evaluate motivations to eat in low-income women during the early postpartum period.
This questionnaire was then used to assess the impact of motivations to eat on diet quality
and intake and weight loss in this unique sample. A model of the most significant factors
related to changes in weight after an intervention was developed. A secondary purpose

was to provide further validation of the instrument by examining the determinants of food
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intake in a separate population. Young college women were chosen for this goal, as they
also exhibit risks for the development of unhealthful eating patterns and weight gain.
The products of this study were intended to be used in the development of intervention
programs designed to reduce postpartum weight retention. The following chapters

present the methods, results, discussion, and conclusions for each of these objectives.
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Chapter 2: Development and Validation of the Eating

Stimulus Index in Low-Income Minority Women in Early Postpartum

ABSTRACT

Dietary modification to achieve weight loss during the postpartum period may be
critical for the prevention of obesity, particularly in low-income, minority women. The
aim of this cross-sectional study was to develop and validate a measure to examine
motivations to eat in low-income, minority women during early postpartum. A
convenience sample of 179 triethnic women was recruited from the Special Supplemental
Program for Women, Infants, and Children clinics from June, 2004-April 2007. Subjects
made one visit to a study center where they completed the Eating Stimulus Index (ESI)
and questions regarding individual demographic characteristics including ethnicity, age,
income, education, marital status, breastfeeding, and employment status. Weight and
height were also measured during this visit and used to calculate body mass index (BMI).
An additional sample of 31 women completed the ESI on two occasions with two weeks
between to establish test-retest reliability. The factor structure of the scale was examined
with principal components analysis. Total scale scores and subscale scores were
calculated and Pearson’s correlation and multiple regression analysis examined
relationships to BMI kg/m”. Principal component analysis produced an eight factor
structure with loadings >0.40. Cronbach’s alpha coefficients for each subscale ranged
from 0.54 - 0.89. Subscales of Convenience Eating, Emotional Eating, and Dietary

Restraint were related to BMI in mothers. African American, exclusively formula
34



feeding and older women were most vulnerable to convenience eating. White women
and those with the highest level of education were most vulnerable to emotional eating.
The ESI is a valid and reliable instrument with the ability to discriminate by weight. It
can be used to assess motivations to eat in order to facilitate the development of tailored

weight loss messages during early postpartum.

INTRODUCTION

The prevalence of obesity is higher in Mexican American and African American
women (175). Additionally, minority women have higher rates of diabetes (43) and
cardiovascular disease risk factors (258). Weight gain associated with pregnancy and
retention after childbirth may contribute to this incidence (145,195). Minority women are
more vulnerable to weight gain in postpartum and fail to return to their pre-pregnancy
weight (244). Weight loss interventions during this critical time are warranted (129,244).
One strategy to improve the effectiveness of an intervention is to implement personalized
health messages (152). In this study, it was hypothesized that a scale could be developed
to identify motivations to eat and would reflect weight status. The Eating Stimulus
Index, described in this research, may benefit weight loss programs targeted at minority,
postpartum women by assisting in the development of tailored messages.

Various factors motivate individuals to eat, including environmental (221),
biological (235), and psychological stimuli (101). Determinants of food intake from the
physical environment include availability of healthful foods such as fruits and vegetables

(21,127). Although, access to foods through the presence of small food stores has been
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associated with obesity in women (247), proximity to supermarkets may positively
influence diet quality (131). Additional environmental influences include eating in
response to cues such as the sight or smell of food (61,234,240) and factors from the
social environment, which includes interactions between family, friends, and peers (221),
such as modeling and social norms (64,92). Biological factors that motivate eating
include taste and hunger, with taste being the most important determinant of food choice
(54,80). Psychological factors that influence eating include self-efficacy (101) (the
confidence in one’s ability to perform a given activity (9) while overcoming a barrier),
emotional state (76,78,239), and dietary restraint (41,71).

The objective of this research was to develop and validate an Eating Stimulus
Index (ESI) that identifies primary motivations to eat in overweight/obese low-income,
minority women in early postpartum. While numerous questionnaires have been
developed to assess eating behaviors, these are limited in scope or lack validation in this
population. The ESI will facilitate development of tailored postpartum weight loss

programs.

METHODS

Design of Study and Subjects
A convenience sample was recruited between June, 2004-April, 2007 to develop
and validate the ESI. Low-income, postpartum mothers were recruited from the Special

Supplemental Nutrition Program for Women, Infants, and Children clinics, doctors’
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offices, and neighborhood centers. Primary enrollment criteria were: body mass index
(BMI) >25, 18-40 years old, infant 0-4 months, income<185% poverty level, ability to
read, speak, and write English, parity <3, absence of pregnancy and all forms of diabetes,
and Hispanic, African-American, or White ethnicity. Women (N=179) made one visit to
a study center and completed the ESI and questions regarding individual demographic
characteristics, and were measured for weight and height. A modified demographics
questionnaire (40) assessed self-reported ethnicity, age, income, education, marital status,
breastfeeding, and employment status. Education categories included < high school,
partial college, and > college.

An additional sample (N=31) of women was recruited to assess test-retest
reliability. Eligibility criteria were identical except time postpartum was extended to 1
year to increase the number of potential subjects. Moreover, the target population for this
scale was postpartum women, which is defined as birth to 12-18 months after delivery
(207). Women who qualified completed questionnaires through mail on two occasions
with 2-weeks apart. All subjects provided informed consent and The University of Texas

at Austin Institutional Review Board approved this study protocol.

Anthropometrics
Height was measured with a wall mounted stadiometer to the nearest 0.1
centimeter (Medical Resources, Columbus, OH) and weight was determined via an

electronic weighing scale to nearest 0.1 kilogram. Each measurement was taken one time
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in light clothing without shoes (TBF-300A, Tanita, Arlington Heights, IL). BMI was

calculated as weight (kilograms) / height (meters) 2,

Eating Stimulus Index

The ESI was designed to evaluate motivations to eat in low-income, postpartum
women. Previously developed instruments have not been designed for use in women
during this critical time (96,111,225,237). Environmental, biological, and psychological
constructs shown to influence food intake were chosen from the literature and described
below. The environment was divided into Convenience Eating, Fruit and Vegetable
Availability, and Social Acceptance. Convenience eating in this study was defined as
eating in response to the presence of convenience foods in the environment.
Environmental factors, such as vulnerability to environmental eating cues (61,234,240),
availability and presence of fruits and vegetables in the home (127) or neighborhood
environments (21), and social support and norms (64,92), influence food intake.
Biological factors included Taste and Hunger. Stronger taste preferences for fruits and
vegetables and the sensation of hunger promote food intake (14,235). Psychological
factors included Self-Efficacy (101), Emotional Eating (76,78,239), and Dietary Restraint
(41,71), which have all been associated with food intake. Questions for each construct
were prepared at a sixth grade reading level in Likert format with response options from
1-5. The preliminary scale, 85 items, was reviewed for content validity by a panel of
experts (n=10) and revised as suggested. A content validity index using universal

agreement was calculated (189).
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Data reduction was conducted through factor analysis, using principal
components with varimax rotation. Before entry into the analysis, items were reverse-
coded as necessary and eliminated if not, or inversely, related to the primary outcome
variable. To reduce the item pool further, questions with low variability and skewed
distributions were eliminated because these questions have little discriminatory power
between subjects (170). This method may introduce bias by eliminating items that may
have construct-relevance in a different sample (37), but was necessary because these
items do not differentiate motivations in this study. The final scale included 23-items
that were used for the principal components analysis; factors with eigenvalues >1 and
items with factor loadings >0.40 were retained (227). Internal consistency reliability

analysis was conducted using Cronbach’s alpha coefficient.

Methods of Statistics

Statistical analysis was conducted using the Statistical Package for the Social
Sciences (SPSS,15.0, 2006, Chicago, IL). Normality tests were computed and log or
square root transformations were conducted as necessary. Demographics and scale
characteristics were analyzed using frequencies, and independent samples t-test and one-
way analysis of variance using Bonferroni post hoc analysis detected differences between
groups. Response options were summed for a possible total score of 115, with a higher
score indicating more beneficial response to motivations to eat. Temporal stability was
established using Pearson’s correlations and intraclass correlation coefficients (ICC)

using the two-way mixed model and type consistency to examine test-to-test variation
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(262). Linear regression was conducted using BMI as the dependent variable and ESI
total and subscales as independent variables to explore possible relationships. Models
were controlled for ethnicity, as BMI was significantly higher in African American and
Hispanic women. BMI did not vary according to other demographic variables. Statistics
reported include R?, standardized beta coefficient and p value for each model. Statistical

significance was established at P<0.05.

RESULTS AND DISCUSSION

In the validation sample (N=179), mean age and BMI were 26.4 years and 33.2
kg/mz, respectively. The sample was 17.9% (n=32) African American, 59.8% (n=107)
Hispanic, and 22.3% (n=40) White; 19.6% (n=35) had < high school education and
53.1% (n=95) had at least partial college. More than half of mothers (59.2%; n=106)
were breastfeeding; of these, 83.0% (n=88) reported nursing >50% time. In the test-retest
sample (N=31) mean age and BMI were 26.9 years and 31.8 kg/mz, respectively. The
sample was 48.4% (n=15) White, and 88.4% (n=24) had >a high school education. Mean
ESI scores were 72.3+2.4, and did not differ from the validation sample. Total scale
scores were strongly associated between both time points (Pearson’s r=0.84, P<0.001)
with a single measures ICC value of 0.83, demonstrating good test-retest reliability for
the entire scale, and subscale values ranged from 0.50-0.76 (Table 1). Content validity

for the final instrument was 0.90.
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Validity of Construct

Factor analysis with varimax rotation revealed an eight factor structure, with
loadings >0.40 (Table 2.1) that accounted for 67.8% of the total variance within the scale.
The 23-item scale demonstrated good internal consistency (Cronbach’s a = 0.75) and all
subscales were adequate (o >0.60) except Taste and Hunger (Table 2.1). Since the
number of items in a subscale can positively influence coefficient values, it was not
surprising that alpha levels were low given the small number of questions. However,

these values are similar to those in other instruments with multiple factors (93,206,255).

Analysis of Eating Stimulus Index

Total scale scores did not differ by demographic variables. However, subscale
scores varied by ethnicity, age, education, breastfeeding and marital status (Table 2.2).
Convenience Eating scores were lowest in African Americans, exclusively formula
feeding women, and those >30 years old. Older women also had the lowest dietary
restraint scores. Individuals most vulnerable to eating in response to emotions were
White and had the highest level of education. Self-efficacy was lower in women who
were living with a spouse or partner (10.6+0.2 vs. 11.7+0.3, P<0.01). The shared
environment of poor diet and exercise habits between partners (113) may make behavior
modification appear difficult, lowering ones self-efficacy. However evidence of
improvements in the home environment and spousal behavior exists when one individual
participates in a health related treatment program (86). Scores did not differ by

employment. Previous studies have not explored the relationship between these eating
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Table 2.1. Validity and reliability of the Eating Stimulus Index and relationship to Body Mass Index (kg/m®) in low-income,

minority women in early postpartum

Validity/Reliability Regression Model”

Construct/Questions® ﬂzc(;?;g ¢ Icc’ R’ B° P value
Fruit/ Vegetable Availability 0.65 0.50 0.05 0.07 0.040
There are fresh vegetables in my home right now 0.74

There are fresh fruits in my home right now 0.75

When I shop, I buy many different kinds of fruits and 0.67

vegetables

Convenience Eating 0.69 0.72 0.09 -0.23**  (0.001
I buy snacks when I stop at a convenience store ' 0.80

I buy cookies or snacks when I go to the mall" 0.68

I eat at buffet style restaurants " 0.78

Social Acceptance 0.89 0.70 0.05 -0.09 0.033
Tam cgmfortable with my weight when I am with family and 0.93

friends

I am comfortable with my weight when I am out in public 0.93

Hunger 0.54 0.76 0.04 0.05 0.049
I am most hungry in the morning 0.80

It is easy for me to go without breakfast " 0.72

I am most hungry at night 0.51

Taste 0.54 0.73 0.04 0.04 0.051
I enjoy the taste of green leafy salads without dressing 0.79

I enjoy the taste of raw broccoli 0.76
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I enjoy the taste of orange or yellow vegetables 0.41

Self Efficacy 0.70 0.73 0.05 -0.11 0.022
I am confident that I can control my weight 0.65
I am confident I can follow a healthy, weight-loss diet 0.82
I am confident that I can give up foods to lose weight 0.80
Emotional Eating 0.88 0.66 0.09 -0.22¥*  0.001
I eat when I am sad, disappointed, or depressed 0.88
I eat when I am bored or restless ' 0.81
I eat when I am stressed or nervous " 0.89
Dietary Restraint 0.61 0.72 0.09 -0.22*%*  (0.001
I stop eating before I get too full 0.54
I overeat when tempted by delicious foods ' 0.70
When I start eating foods I enjoy I just can't seem to stop ' 0.79

*Response options for questions were in a Likert format, with answers ranging from 1 to 5 (“Strongly Disagree” to “Strongly Agree”
or “Never” to “Always”).

® Individual Regression models were conducted using BMI as the dependent variable and the subscale as the independent variable,
while controlling for ethnicity. Regression analysis for all 23-items to predict BMI while controlling for ethnicity was significant
(R*=0.07, f=-0.17, P<0.01).

¢ Cronbach’s alpha coefficient.

Intraclass correlation coefficient indicating temporal stability. Obtained from test-retest sample (n=31).
¢ Standardized regression coefficient for each predictor variable.

"Item was reverse coded.

** Predictor variable is significant at P <0.01.
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Table 2.2. Mean differences in Eating Stimulus Index scores by ethnicity, age, education, and infant feeding method in low-
income, minority women in early postpartum

Fruit/
Vegetable Convenience Social Self- Emotional Dietary
Demographic ESI Total Availability Eating Acceptance Hunger Taste efficacy Eating” Restraint
Total (n=179) 73.9+0.8 10.940.2 9.840.2 46502 8.8+¢0.2 103202 109402  9.6#02  9.0+0.2
Ethnicity
Hispanic (n=107)  74.8+0.9 11.020.2 10.0£0.2” 45402 89403 105203 109402 99203 92402
White (n=40) 72.6£1.8 10.8+0.5 10.420.4 45403 9.5+0.5" 10.0404 104203  8.5:03“  8.720.4
Af;‘ff‘;;)"meman 72.21.9 10.8+0.6 8.5+0.5" 5.0£0.4 7.840.5% 103+04 113405  10.0:0.6*  8.6%0.5
Age
18-24 (n=76) 74.4%1.1 11.5£03%  9.6+0.3 45503 8.820.3  10.120.3  11.1£02  10.120.3  9.0+0.3
25-30 (n=55) 74.0+1.4 10.1£0.4*  10.520.4" 4.840.3 8.7¢2.6 103203  10.6£03 94205  9.5+03"
30-40 (n=48) 72.2+1.6 11.1£0.4 9.4+0.3 43£0.3 89404  10.7¢0.2  10.8#03  8.9+0.5  8.3+0.3"
Education
= I({lf’jgf)ChOOl 74.5+0.9 10.940.3 9.8+0.2 4302 8.7¢0.3 103203  11.1£02  10220.3°  9.3+0.2
Paigﬂg’”ege 73.6£1.5 10.840.3 9.8+0.3 4.9+0.3 87404 103203  10.8403 95304  8.8+0.3
> College (n=22)  72.1£1.2 11.5£0.5 10.3+0.5 45504 94405  10.5+0.6 104203  7.5:05° 82404
Infant Feeding
Method
Formula (n=73)  73.1%1.2 10.840.3 9.440.3" 4.840.3 8.620.3  9.7+03Y 109403 98204  9.2402
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Fozrll‘l:“sl‘i‘;LaCta““g 75.5+1.5 11.6+0.4 9.8+0.3 4.5+0.3 9.140.4  10.9+0.3% 11.4+0.3 9.4+0.5 8.9+0.4
Lactating (n=55)  73.4+1.2 10.6+0.3 10.5+0.3" 43403 8.8+0.4  10.620.4  10.3+0.3 9.540.4 8.7+0.3

# Pairwise comparisons for emotional eating and ethnicity were conducted using Fisher’s least significant difference method. Analysis of variance was
significant (F=3.04, P=0.05).

" Different superscripts across rows, within categories indicate significant differences at p < 0.05.

Y2 Different superscripts across rows, within categories indicate significant differences at p < 0.01.
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stimulus variables and demographics, although some have found a trend between age and
increased dietary restraint (154,203).

Environmental and psychological stimuli were among the best predictors of
weight status. High BMI was associated with lower Total (r=-0.16, P<0.05),
Convenience Eating (r=-0.25, P<0.01), Emotional Eating (r=-0.17, P<0.05), and Dietary
Restraint (r=-0.21, P<0.01) scores. Additionally, these subscales predicted BMI in
regression analysis, after controlling for ethnicity (Table 1). Women with lower scores
on the entire 23-item scale also had significantly higher BMI (r=-0.16, P<0.05; R?=0.07,
B=-0.17, P<0.01). These findings confirm other studies demonstrating a positive
relationship between BMI and environmental eating (28,240), emotional eating (47,172),
and dietary restraint (47,210). While high dietary restraint is not always associated with
excess weight (14,190), it may be a positive weight control behavior in low-income
populations, as it is associated with long-term weight maintenance (241), healthful food
choices such as fruits and vegetables (41), and less frequent fast food consumption (71).

The Eating Stimulus Index can be used in clinical and public health settings to
assist development of targeted weight loss interventions. Tailored messages, or
personalized health related advice, are known to increase positive intervention outcomes
(212). Studies that have applied this strategy have been successful (128,211), especially
those in low-income women (112,116,119,152,196). Martin and colleagues (152)
conducted a weight loss intervention for low-income women using tailored messages
provided by a team of health professionals including dietitians who provided nutritional

recommendations based on current eating practices and preferences. Individuals
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receiving personalized information lost 2.0 kg compared to 0.2 kg gain in controls. This
finding suggests that since inadequate resources in health promotion may not provide
intensive treatment on a large scale, a tool to quickly and efficiently identify individual
needs is warranted.
Limitations

The ESI measures a variety of influences on food intake; however, not all could
be included in the scale. For example, a distinct measure for portion size was accounted
for indirectly through Convenience Eating, as these items are often sold in larger than
recommended portion sizes (263). Questions regarding taste were intended to capture
preferences for all foods, as taste has been related to dietary intake (17). However,
questions regarding vegetables were the only items retained after reducing the item pool.
Fruit and vegetable availability were captured by a three-item subscale that did not
inquire about canned or frozen items, which have been found to be more prominent in
predominantly minority areas (161). Although only a limited concept of availability was
examined, assessment of fresh fruit and vegetable availability versus canned or frozen is
of greater importance as this may reflect disparities in access to healthful foods (221).
Five questions regarding nutrition knowledge were developed for the scale since
knowledge impacts food choices (248) and may be a key determinant for weight loss in
low-income women (124). However, these items failed to meet criteria for inclusion in
the final instrument. The diverse nature of the construct suggests that it may be too vast
to be captured by a 3-5 question subscale. Thus, studies that utilize the ESI may be

helped by using a secondary scale for knowledge. Overall, generalization of these
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findings should be made with caution, as eating motivations related to BMI in this study
may be unique to the postpartum period in low-income women. Validation in other

populations is needed.

CONCLUSIONS

The need for sound weight loss advice is essential. While diet and exercise
modification are the general techniques, inducing behavior change at the individual level
is difficult. Obesity treatment requires consideration of multiple elements such as
vulnerability to eating in response to environmental cues, the physical need or desire for
food, or psychological distress. This research created a new instrument, which can be
used in clinic and public health settings to quickly identify motivations to eat. Dietitians
can use knowledge from this questionnaire to design personalized strategies that target
vulnerable eating behaviors in the individual. For example, a person strongly influenced
by convenience eating stimuli can be taught weight management strategies specific to this
behavior. Therefore the Eating Stimulus Index may be a useful tool for the prevention

and treatment of obesity in low-income, minority women.
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Chapter 3: Motivations to Eat Impact Diet Quality and Nutrient Intake

in Overweight and Obese, Low-Income Women in Early Postpartum

ABSTRACT

Healthful dietary practices and a return to prepregnancy weight are of significant
importance in the prevention of obesity for women. To explore the impact of motivations
to eat on diet, the Eating Stimulus Index (ESI) was used to identify relationships in 115
overweight and obese, low-income women in early postpartum. In this cross-sectional
design, participants completed the Eating Stimulus Index (ESI) and a 195-item food
frequency questionnaire. Diet quality was assessed using the Dietary Guidelines
Adherence Index. In all subjects, diet quality was related to greater fruit and vegetable
availability (r=0.25, P<0.01), convenience eating resistance (r=-0.36, P<0.001), and
vegetable taste preference (r=0.23, P<0.05). Women with greater fruit and vegetable
availability and convenience eating resistance consumed more fiber (r=0.269, P<0.01),
magnesium (r=0.221, P<0.05), vitamin C (r=0.200, P<0.05), and potassium (r=0.227,
P<0.05). In overweight women, diet quality was influenced more strongly by
convenience eating resistance (=0.454, P<0.01) and by vegetable taste preference
(B=0.42, P<0.001) in those who were obese. Weight loss interventions in postpartum

may benefit from delivering messages tailored according to weight status.
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INTRODUCTION

The postpartum period is a critical time for achieving a healthy weight status to
avoid future development of obesity (145,195). Low-income women may be at particular
risk for weight gain due to higher weight retention during this time (185,213) and less
than optimal dietary intakes as evidenced by poor adherence to the dietary guidelines
(78). A longitudinal study of low-income women in the first year following childbirth
observed that fruit, vegetable, and grain intakes declined following pregnancy, while
energy from fat and sugar increased (77). A shift away from healthful diets after a baby
is born is not surprising, given the high stress nature of this unusual time in a woman’s
life. While knowledge of food intake patterns is useful, a further understanding of the
factors that motivate eating during this stage may be essential for the prevention and
treatment of obesity.

Why people choose the foods they eat has been the subject of numerous studies
(41,54,63). Motivations to eat are influenced by a variety of determinants, including
environmental (221), biological (235), and psychological (101) factors. For example,
greater availability of healthful foods in the home (127) and preferences for the taste of
vegetables have been associated with higher intakes of these items (164). The Eating
Stimulus Index (ES]) is a scale designed to evaluate motivations to eat in low-income
women in early postpartum (30). Previously, this instrument has been used in this
population to identify the relationships between vulnerability to motivations to eat and
body mass index. Specifically, eating in response to the environment, negative emotional

state, and low dietary restraint were determined to be related to increased weight status.
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The influence of motivations to eat on dietary intake will be explored in the present
research.

The purpose of this paper is to determine the impact of motivations to eat on food
and nutrient intakes in low-income women just after childbirth. It is hypothesized that
motivations to eat may relate to consumption of a more healthful diet and differ between
overweight and obese women. Information regarding why people choose their foods may
facilitate the development of tailored interventions to improve diet quality and decrease

postpartum weight retention.

METHODS

Design of Study

The impact of motivators to eat on diet quality and intake were evaluated in
overweight/ obese (BMI>25), low-income women recruited from Special Supplemental
Nutrition Program for Women, Infants, and Children clinics, doctor’s offices, and
neighborhood centers. On one visit to the study center, women (N=115) were measured
for weight and height and completed the ESI, demographics, and food frequency
questionnaires. Diet quality was evaluated using the Dietary Guidelines Adherence Index

(68) and then relationships to intake were explored.

Subjects
Low-income mothers who expressed interest in the study were prescreened over

the telephone and then enrolled in the study. Criteria for participation were BMI > 25,
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between 18-40 years of age, infant between 0-4 months, annual household income
<185% of the poverty line, and Hispanic, African-American, or White ethnicity.
Additional requirements were the ability to read, speak, and write English, parity < 3,
lack of participation in previous weight loss studies, and absence of pregnancy and
diabetes. Subject characteristics, including ethnicity, age, income, education, parity and
lactation status, were assessed via a modified demographics questionnaire (40). All
subjects provided informed consent and The University of Texas at Austin Institutional

Review Board approved this study protocol.

Anthropometrics

For all subjects, height was measured with a wall mounted stadiometer to the
nearest 0.1 centimeter (Medical Resources, Columbus, OH) and weight was determined
via an electronic weighing scale to the nearest 0.1 kilogram on one occasion without
shoes, in light clothing (TBF-300A, Tanita, Arlington Heights, IL). Body mass index
(BMI) was calculated as weight (kilograms) / height (meters)” and overweight and

obesity were defined as BMI > 25 and < 30 and BMI > 30, respectively (165).

Eating Stimulus Index

The ESI is a 23-item questionnaire developed to assess motivations to eat in low-
income women in postpartum (30). This scale measures multiple dimensions of eating
stimuli including fruit and vegetable availability, convenience eating, social acceptance,

hunger, taste, self-efficacy, emotional eating, and dietary restraint. Individual questions
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have been reported previously (30). A high score signifies a more beneficial response to
motivations to eat. For clarification, subscale names were slightly expanded to provide a
better explanation for the construct measured, including convenience eating resistance,
morning hunger/breakfast, vegetable taste preference, weight loss self-efficacy, and

emotional eating resistance (Table 3.1).

Assessment of Dietary Intake

Dietary Intake was assessed using a 195-item food frequency questionnaire that
has been validated previously in low-income, postpartum women (79). The instrument
includes culturally appropriate foods such as migas, menudo, and fideo. Participants
were provided instructions on how to complete the questionnaire by trained individuals
and recorded the frequency and portion size of foods consumed since childbirth.
Accurate portion size estimation was encouraged through visual demonstrations of
measuring cups, spoons, and food models. Completed food frequency questionnaires
were scanned for errors; forms with > 15 items blank were considered incomplete and
removed from analysis. Subjects whose total energy intake was < 500 and > 5000
kilocalories were excluded, as these cutoff values have been used in previous studies in
similar populations (78,82,259,260). Daily intakes for nutrients were calculated via
multiplication of the frequency, portion size, and nutrient content for each item and then
summed across each nutrient. Nutrient content was obtained from the USDA National
Nutrient Database, version SR19 (2006). The source of meals was estimated by the

percentage of meals consumed from home, restaurants, fast food, or grocery carry out.
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To assess diet quality, foods were assigned to categories based on the MyPyramid
(163). Mixed foods were disaggregated and then assigned to the appropriate category.
For example, a fast food breakfast sandwich was broken down into an English muffin,
Canadian bacon, cheese, and eggs; these items were then assigned to the grain, meat,
dairy, and meat group, respectively. In accordance with the 2005 Dietary Guidelines
(231), legumes were first assigned to the meat group to fulfill requirements; then the
remaining servings were counted towards the vegetable group. In this study,
discretionary energy was determined by totaling the excess calories from solid fat,
alcohol, and added sugar. However, only discretionary energy from added sugars was

used to calculate the DGAI score, as defined by the index (68).

Dietary Guidelines Adherence Index

The DGALI consists of 21 items designed to assess adherence to the key
recommendations of the 2005 Dietary Guidelines for Americans (68). Points for each
item ranged from O to 1, with a maximum score of 20 for full adherence. Energy needs
were calculated for each individual using the Estimated Energy Requirement (EER)
(109). An additional 330 kilocalories/day were added to the EER of lactating mothers to
account for milk production. Women were assigned to one of eight USDA energy
patterns (231), ranging from 1800-3200 kcal/day. Index scores were calculated for each

subject, according to recommended servings for the specific energy level.
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Methods of Statistics

Statistical analysis was conducted using SPSS 15.0 (Chicago, IL, 2006).
Normality tests were computed for each variable and natural log, inverse, or square root
transformations were conducted as necessary. Frequencies and means + standard error of
the mean were used to describe the sample and one-way analysis of variance using
Bonferroni post hoc analysis detected differences between groups. Pearson product
moment and partial correlation coefficients were used to describe relationships between
variables using total energy (kcals) as the covariate where applicable. A modified
Bonferroni adjustment was applied to the alpha levels for correlations to correct for
multiple comparisons (110). Statistical significance was established at P<0.05.

Linear regression analyses were conducted using food groups and DGALI as the
dependent, and ESI subscales as the independent, variables. Demographic characteristics
and BMI were entered into the initial models, but they were dropped from the final
analysis due to lack of significance. In the analysis for DGAI score, BMI was retained in
the final model, as it was significantly related to this variable. All other models were
controlled for energy intake (kilocalories). Statistics reported included the standardized

beta coefficient and p value.

RESULTS AND DISCUSSION

The majority of the women in the sample were 18-24 years old (44.3%), of

Hispanic ethnicity (57.4%), and had at least partial college (53.9%). They reported an
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average of 1.9+0.08 children, and over half (53.9%) were breastfeeding at least 50% of
the time.

The mean DGALI score for the sample was 8.8+0.2, with a range of 3.0-14.0; it did
not differ by demographics. This DGAI score is slightly lower than that reported in a
national sample of adults (9.6 with a range from 2.5 to 17.5) (68). The sample was
divided according to weight categories; mean BMIs for women classified as overweight
(BMI >25 and <30 kg/m2) or obese (BMI >30 kg/mz) were 27.1+£0.2 and 36.4+0.6
(P<0.001), respectively. Overweight women had significantly higher diet quality scores
than did the obese women (9.620.3 vs 8.3+0.3, P<0.01); demographics did not differ.

Mean ESI scores were 74.6+0.9, ranging from of 49.0 to 97.0. Relationships
between ESI subscale scores and dietary intake and source of meals are presented in
Table 3.1. A better diet quality was associated with higher fruit and vegetable
availability, more resistance to convenience eating, and a greater taste preference for
vegetables. Additionally, women who reported greater fruit and vegetable availability
consumed more servings of fruits and vegetables (P<0.05) and quantities of nutrients
associated with these foods than those with lower scores. High discretionary energy
intake was associated with low resistance to convenience eating and low morning
hunger/breakfast scores. High total energy intake was associated with low resistance to
convenience eating, weight loss self-efficacy, resistance to emotional eating, and dietary
restraint. Furthermore, women who reported high fruit and vegetable availability
consumed more meals at home (P<0.001) and fewer from fast food (P<0.001) than their

counterparts.
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Table 3.1. Correlation coefficients for subscales of the Eating Stimulus Index and overall diet quality and daily food group intake in
low-income, minority women in early postpartum®

Fruit and Convenience Morning  Vegetable = Weight Emotional
Vegetable Eating Social Hunger/ Taste Loss Self- Eating Dietary
Availability Resistance Acceptance Breakfast Preference Efficacy  Resistance Restraint
Dietary Guidelines Adherence Index  0.252%* 0.352% -0.013 0.051 0.233* 0.069 0.049 0.075
MyPyramid Food Group
Grains (oz equivalents) -0.026 -0.068 0.105 -0.053 -0.050 0.002 -0.034 -0.158
Fruit (cup equivalents) 0.203 0.293* 0.041 0.179 0.194 0.061 0.002 0.247*
Vegetables (cup equivalents) 0.274* 0.156 -0.224 -0.060 0.215 0.057 0.042 -0.118
Milk (cup equivalents) -0.053 0.173 0.052 0.205 -0.122 -0.013 -0.102 0.015
Meat/beans (oz equivalents) -0.053 0.173 0.052 0.205 -0.122 -0.013 -0.102 0.015
Discretionary Energy (kcals) -0.103 -0.361* -0.014 -0.321* 0.017 -0.203 0.011 -0.090
Nutrient
Energy (kcals) -0.088 -0.233* -0.162 -0.077 -0.012 -0.342% -0.233* -0.292*
Carbohydrates (g) 0.048 0.071 0.117 -0.073 0.077 -0.090 0.149 0.018
Protein (g) 0.088 -0.018 -0.083 0.132 0.039 0.195 -0.092 -0.068
Fat (g) -0.002 -0.221 -0.140 0.043 0.001 0.098 -0.125 -0.079
Fiber (g) 0.259* 0.281* -0.141 0.079 0.195 0.058 -0.154 -0.103
Folate (mg) 0.175 0.226 -0.126 0.225 0.031 0.166 -0.007 -0.067
Magnesium (mg) 0.221 0.376* -0.001 0.171 0.127 0.064 -0.203 -0.054
Potassium (mg) 0.229 0.318* -0.137 0.202 0.221 0.211 -0.113 0.007
Vitamin K (pg) 0.189 0.307* -0.047 0.107 0.184 0.111 0.049 0.191
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Vitamin C (mg) 0.285* 0.146
Source of meals

Home 0.380%* 0.075

Restaurants -0.155 0.048

Fast foods -0.293* -0.046

Grocery carry out 0.187 0.099

-0.050

0.054

-0.181
-0.006
-0.090

-0.088

0.139
0.126
-0.122
0.158

0.250

-0.012
-0.018
0.004

-0.007

0.251

-0.013
-0.044
-0.033
0.044

-0.013

-0.039
0.129
0.101
0.083

-0.117

-0.058
0.101
0.130
-0.028

# Partial correlation coefficients after adjusting for total energy (kcals).

* P<0.05 after Bonferroni adjustment.
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Differences in motivations to eat and select food group intakes between
overweight and obese women are shown in Table 3.2. Fruit and vegetable availability
was positively related to intake in both groups. This subscale was significantly
associated with vegetable intake in overweight (P<0.01) and with fruit intake in obese
(P<0.05) women. The primary motivation to eat in overweight women was resistance to
convenience eating, which was the strongest predictor of diet quality (P<0.01), fruit
(P<0.01), vegetable (P<0.05), and discretionary energy (P<0.001) intakes. Additionally,
greater feelings of hunger in the morning and breakfast consumption also were related to
discretionary intake (P<0.01). In obese women, a taste preference for vegetables was the
primary predictor of better diet quality (P<0.001), and fruit (P<0.05) and vegetable
(P<0.05) intakes.

Impact of Motivations to Eat

In this study, overall diet quality was positively related to the fruit and vegetable
availability, convenience eating resistance, vegetable taste preference subscales of the
ESI. These results reflect previous studies that have shown that fruit and vegetable
availability may improve intake of these foods (23,127). Fruit and vegetable availability
also has been found frequently to be a strong indicator of consumption, especially in
children (167,191,217). In adults, the few studies that have examined this relationship
have found similar results. Kratt and colleagues (127) measured fruit and vegetable
availability in parent-child pairs and observed that parents with the most availability also
had the highest intake. Given that access to fresh produce is a reported barrier to

consumption in
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Table 3.2. Regression analysis of overall diet quality and food group intake using Eating Stimulus Index subscale scores in low-
income, minority women in early postpartum

Fruit and Convenience Morning Vegetable = Weight Emotional
Vegetable Eating Social Hunger/ Taste Loss Self- Eating Dietary
Category Availability Resistance Acceptance  Breakfast Preference Efficacy Resistance  Restraint
All (N=115)
DGAI® 0.278%%* 0.224* -0.068 0.076 0.239%* 0.000 -0.098 -0.066
Fruit 0.180* 0.266%* 0.037 0.159 0.172%* 0.057 0.001 0.228%%*
Vegetables 0.2237%%* 0.131 -0.184* -0.049 0.175% 0.049 0.035 -0.100
Discretionary Energy -0.075 -0.277%%* -0.009 -0.239%** 0.015 -0.161* 0.010 -0.071
Overweight (n=46)
DGAI 0.248 0.419%%* 0.028 0.179 -0.015 0.005 -0.112 0.184
Fruit 0.195 0.405%%* -0.034 0.292%* 0.144 0.100 -0.118 0.282
Vegetables 0.332%%* 0.290%* -0.179 0.152 0.107 -0.009 -0.113 -0.103
Discretionary Energy -0.108 -0.449%#%%* -0.101 -0.312%%* 0.148 -0.066 -0.081 -0.196
Obese (n=69)
DGAI 0.292%* 0.064 -0.157 -0.016 0.421%%* -0.007 -0.099 -0.235
Fruit 0.214* 0.102 0.028 0.090 0.225% 0.048 0.006 0.161
Vegetables 0.167 0.019 -0.195 -0.169 -0.203* 0.073 0.111 -0.114
Discretionary Energy -0.042 -0.087 0.054 -0.171 -0.066 -0.239* 0.092 0.038

“Models were conducted using each component of the ESI as independent variables and the DGAI” and food groups as dependent variables while
controlling for energy intake. All values represent standardized beta coefficients.

® Dietary Guidelines Adherence Index was used to assess overall diet quality.

© All food group servings were computed in servings per day based on the MyPyramid recommendations.

¥, wx Rk P<0.05, 0.01, 0.001, respectively.
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low-income populations (261), strategies to increase home availability such as purchasing
items in season and providing vouchers to local farmers’ markets (3) should be
emphasized in educational programs.

Better quality diets were observed in women who were less vulnerable to
environmental eating cues, or had more resistance to convenience eating, as evidenced by
higher diet quality scores and fruit servings and lower discretionary energy intake. These
findings are not surprising since convenience foods tend to be high in fat, calories, and
sugar (55,114), and their consumption is associated with excess energy and lower
micronutrient intakes (24,181). An interesting finding was that this motivation to eat had
a more significant impact on dietary intake in overweight, as compared to obese, women.
Previous research has found that obese individuals may be more responsive to
environmental eating cues (28,238). Also, in a study using the ESI, convenience eating
resistance was a significant predictor of BMI (30). While resistance to convenience
eating did not predict food intake in obese women, their subscale scores were
significantly lower than their overweight counterparts (9.6+0.3 vs 10.6+0.4, P<0.05).
This indicates that obese women are more vulnerable to environmental eating cues;
however a lack of variance within this group may have prevented the detection of an
association with diet.

A taste preference for vegetables has been linked to a greater consumption of
these foods (235). A stronger liking for vegetables was the primary influence on diet
quality and vegetable intake in obese women. A study of parent-preschool child pairs

found that taste preference and the purchase of fruits and vegetables were strongly related

61



to dietary intake of these foods (164). The origination of taste preferences in adults may
result from consumption, and/or exposure to, fruits and vegetables as a child. When
Haire-Joshu and colleagues (90) examined childhood influences on current fruit and
vegetable intake in African American women, those who reported eating more vegetables
as a child had a stronger preference as adults. Tastes continue to change through the life
cycle and acclimatization to new foods can occur after multiple encounters (31,264).
Thus, strategies to increase exposure to the taste of vegetables should be a main
component in weight loss interventions targeted for obese women.

The DGAI was developed to assess diet quality according to the 2005 Dietary
Guidelines for Americans (68). This measure was chosen as an assessment of diet
quality because it penalizes for overconsumption. To calculate a DGAI score, the
estimated energy requirement for each individual is calculated, and dietary intake then is
compared to the MyPyramid recommendations for the specific calorie level. This process
ensures that intakes beyond needs negatively impact the score. Thus, the DGAI seemed
an appropriate measure to use in this sample of overweight women who frequently
consume more energy than recommended (123,198).

In the present study eating in response to emotions and dietary restraint did not
relate to overall diet quality or food group intakes. In contrast, eating in response to
emotions has been reported as a barrier to healthful eating (35) and a trigger for
overeating in low-income women (178). Also, dietary restraint in this population has
been associated with healthful food choices, such as more fruits and vegetables and fewer

cakes, cookies, and ice cream (41). In the current research, mothers with high dietary
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restraint and a low tendency to eat in response to emotions consumed fewer calories,
protein, and fat.

A limitation of this study was the absence of normal weight subjects to examine
differences across a full range of BMI. Because the presence of healthy weight subjects
in the Women Infants and Children low-income population we studied was almost
nonexistent in early postpartum, this group could not be obtained within the period of
data collection. Other potential difficulties in this study are the possible underreporting
and misrepresentation of energy and dietary intakes in self-reported dietary measures,

particularly in obese individuals (123,198).

CONCLUSIONS

Specific motivations to eat identified by the Eating Stimulus Index were related to
food and nutrient intakes and overall diet quality in low-income women in early
postpartum. Fruit and vegetable availability and convenience eating resistance most
strongly predicted diet quality in overweight women, and fruit and vegetable availability
and vegetable taste preference in obese women. These findings further validate the use
of the ESI as a tool to identify factors that stimulate eating in this population. Once the
primary eating stimuli are determined, care providers could use this information to offer
behavior modification strategies specific to individual needs. This study suggests
interventions designed to improve dietary intake and achieve weight loss would benefit
by tailoring messages according to body size, similar to recommendations by others

(34,122).
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Chapter 4: Evaluation of Factors within that Influence

Weight Loss in Low-Income, Women in Early Postpartum

ABSTRACT

Objective: To evaluate determinants of weight loss in low-income women in early
postpartum.

Design: Low-income, triethnic women participated in an 8-week weight loss
intervention. Subjects were measured for weight and height and completed
demographics, the Eating Stimulus Index, a nutrition knowledge test, a food frequency
questionnaire, and a household environment survey.

Subjects/setting: A sample of 58 women in early postpartum was recruited from the
Special Supplemental Program for Women, Infants, and Children clinics, doctors’
offices, and neighborhood centers. Primary enrollment criteria included White, Hispanic,
or African-American ethnicity, income < 185% of the federal poverty level, infant
between 1.5-4 months, and parity < 3.

Statistical analysis performed: Means and frequencies described characteristics of the
sample. Paired-samples t-tests and Wilcoxon signed rank tests were conducted to
determine pre/post study differences and independent samples t-tests and Mann-Whitney
U were conducted to determine differences between responders (n=36) and
nonresponders (n=22). Correlations and linear regression determined associations with

the outcome variable weight loss.
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Results: All subjects improved their nutrition knowledge, skills, convenience eating
resistance, and fruit and vegetable availability after the intervention. Responders had
greater changes in dietary restraint, fruit juice servings, and discretionary energy than did
nonresponders. Increases in dietary restraint, weight management skills, and weight loss
self-efficacy and decreases in fruit juice servings and discretionary energy intake
significantly predicted weight loss in individual regression analysis. After hierarchical
regression analysis, improvement in weight loss self-efficacy was the most significant
determinant followed by decreases in discretionary energy intake

Conclusions: Positive changes in the Social Cognitive Theory constructs are associated
with weight loss in low-income postpartum women. Dietary restraint, weight
management skills, weight loss self-efficacy and consumption of fruit juice and
discretionary energy are modifiable factors that should be emphasized in interventions

designed for this population.

INTRODUCTION

Postpartum represents an important time of transition that can impact the future
development of obesity and related disease risks in the mother. For example, the risk of
becoming obese increases 60-110% with the delivery of one child (254). This risk is
even greater in low-income women (233). The weight gained during pregnancy and
retention after childbirth may be responsible for this effect. In a study by Rooney and

Schauberger (195), a failure to return to prepregnancy weight after 6 months predicted
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obesity at a 10-year follow up. Additionally, a longitudinal study in low-income
postpartum women found that weight loss occurs through the first 6 weeks after
childbirth, followed by weight gains through the remainder of the first year (244). Factors
related to these observations were ethnicity, prepregnant BMI, gestational weight gain,
and energy intake. Thus, early postpartum may be a critical time to improve weight
status in low-income women.

Many overweight individuals may be ready to lose weight, but less ready to
perform the behaviors necessary to achieve their goals (130). Known factors that have
been related to weight status in low-income women include nutrition knowledge (124),
attitudes (172), and satisfaction with appearance (40). Nuss and colleagues (173)
followed low-income women through the first year postpartum and found that higher
nutrition knowledge was related to lower weight retention. Nutrition knowledge in low-
income women also has been associated with weight loss after an intervention (124). The
role of social support and satisfaction with appearance was examined by Clarke and
colleagues (40) who determined that these factors predicted weight loss after an
intervention. There are also significant barriers to healthful dietary practices and
achieving weight loss, including neglect of self care, weight related distress, negative
body image, stress, and depressive symptoms (78).

The Social Cognitive Theory posits that health behavior is guided by the principle
of reciprocal determinism, which states that the interactions between behavior,
environment, and the person lead to human action (10). This theory has frequently been

used to design weight management interventions (2,125,166,179,249). Behavior change

66



can occur through modification of the three main constructs, which have all been
associated with weight status. In this theory, behavior change arises from the dynamic
interplay of behavioral, environmental, and psychological determinants. Many of these
factors have been studied within the context of weight loss. For example a limited list
includes behavioral factors such as dietary restraint (70,89), nutrition knowledge (124),
and skills (103), environmental factors such as the presence of foods in the environment
(155), and personal factors such as self-efficacy (152,184) and taste preferences (83).
Additional determinants within this theory include social support (8,72) and outcome
expectancies (32); however, these could not be measured within the scope of this study.
The purpose of this study was to evaluate determinants of weight loss within the
framework of the Social Cognitive Theory using an intervention for low-income women
just after childbirth. This population was selected because an intervention conducted
during early postpartum could be instrumental for the subsequent prevention of obesity
later in life. Results from this research will increase the understanding of modifiable

factors that may facilitate successful weight loss.

METHODS
Design of Study

Low-income, overweight/obese women in early postpartum (n=58) participated in
an 8-week weight loss intervention program. Subjects made ten visits to a clinic or

classroom within the community. Prestudy and post-intervention data were collected at
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visits one and ten, and weight loss classes were held during the other times. Prestudy
included measurements for height and weight and administration of a demographics (40),
Eating Stimulus Index (30), and food frequency questionnaire (79), as well as a nutrition
knowledge test (124) and a household environment survey. The same measures were
repeated at poststudy. All subjects provided informed consent and The University of

Texas at Austin Institutional Review Board approved this study protocol.

Subjects

Low-income, postpartum mothers were recruited from the Special Supplemental
Nutrition Program for Women, Infants, and Children clinics, doctors’ offices, and
neighborhood centers. Participants who expressed interest in the intervention were
prescreened over the telephone and then enrolled in the study if they met the following
criteria: BMI > 25, between 18-40 years of age, infant between 0-4 months, annual
household income <185% of the poverty line, and Hispanic, African-American, or White
ethnicity. Additional requirements were the ability to read, speak, and write English,
parity < 3, lack of participation in previous weight loss studies, and absence of pregnancy
and diabetes. Subject characteristics such as ethnicity, age, income, education, and
lactation status were assessed via a modified demographics questionnaire (40). A total of
67 women completed the study and an additional 9 subjects were eliminated from the
analysis for incomplete or missing questionnaires (n=7) and energy intake levels below

(n=2) the cut off values.
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Anthropometrics

For all subjects, height was measured with a wall mounted stadiometer to nearest
0.1 centimeters (Medical Resources, Columbus, OH); weight (to the nearest 0.1
kilograms) and % body fat were determined via an electronic weighing scale on one
occasion without shoes in light clothing (TBF-300A, Tanita, Arlington Heights, IL).
Body mass index (BMI) was calculated as weight (kilograms) / height (meters)z.
Gestational weight gain was calculated as self-reported weight just before birth minus
prepregnancy weight. Self-reported measures have been used previously (118,200) as
they are considered to be reliable (220). Weight loss was calculated as pre-study minus

post-study weight.

Intervention for Weight loss

The 8-week intervention was designed according to the principles of cognitive-
behavioral strategies within the Social Cognitive Theory (10). The program was derived
from a curriculum by Klohe-Lehman and colleagues (125) for low-income mothers of 1-3
year old children. It was designed to be offered for a relatively short period of time to fit
within the busy lifestyle of a new mother. Modifications included a focus on infant
feeding methods and nutrition. The program emphasized improvements in Social
Cognitive Theory constructs such as self-monitoring through food diaries, stimulus
control through identification of vulnerable eating behaviors and alternatives, and
contingency management including prizes for achieving weekly goals. Participants

attended weekly 1 Y2 hour sessions that included a diet recall, personalized feedback,
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quiz, and discussion. The focus of the intervention was to improve nutrition related
knowledge and skills, encourage self-monitoring behaviors (such as food diaries and

pedometers), and increase physical activity.

Measures

The measures used in this study and their reliability coefficients are described in
Table 4.1. Motivations to eat were assessed via the Eating Stimulus Index, a 23-item
instrument previously developed and validated in low-income women (30). Levels of
nutrition related knowledge were determined via a 46-item questionnaire that was
modified from the original developed in mothers of 1-3 year olds; questions on infant
feeding and nutrition were added (124). Additional constructs were assessed via a short
household environment survey, which included items regarding weight management
skills, availability of foods, eating habits, and self-reported engagement in cardiovascular

exercise.

Assessment of Dietary Intake

A 195-item food frequency questionnaire was used to assess dietary intake (79).
Completed questionnaires were scanned for errors and forms with > 15 items blank were
considered incomplete and removed from analysis. Subjects whose total energy intake
was < 500 and > 5500 were excluded as these cutoff values have been used in previous
studies in similar populations (78,82,259,260). Daily intakes for nutrients were

calculated via multiplication of the frequency, portion size, and nutrient content for each
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Table 4.1. Behavioral, environmental, and personal constructs measured in a weight loss intervention in low-income, minority women in early

postpartum
Prestudy
Construct Instrument Description Mean+SEM* Range
Environmental
Convenience eating resistance Eating Stimulus Index ~ Questions regarding resistance to the 10.4+0.3 3-15
consumption and purchase of convenience foods
Fruit and vegetable availability Eating Stimulus Index ~ Questions regarding the availability of fresh fruits ~ 11.3%0.3 4-15
and vegetables in the home
Types of sweetened beverages in home  Household “How many types of fruit juices/Kool-aid do you  2.7+0.3 0-9
environment survey have in your home?” “How many types of regular
sodas/sweet teas do you have in your home?”
Types of desserts in home Household “How many types of cookies do you have in your  1.3£0.2 0-8
environment survey home?” “How many types of
doughnuts/muffins/pastries do you have in your
home?” “How many types of
cakes/cupcakes/brownies do you have in your
home?”
Eating in front of television Household environment ~ “Do you eat meals in front of the television?”, 6.4+0.3 0-10
survey “Do you eat snacks in front of the television?”
Behavioral
Dietary restraint Eating Stimulus Index® Questions regarding ability to restrain eating 8.8+0.3 5-13
Nutrition know]edge Nutrition knowledge Test of macronutrient, micronutrient, infant 31.8+0.6 22-39
test” nutrition, and weight management knowledge
Weight management skills Household “I use the information on a food label to select 7.5+0.3 3-12

environment survey

foods,” “I keep track of the foods I eat on a daily
basis,” “I pack nutritious snacks when I go out for
the day”
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Dietary intake

Dark green/orange vegetables Food frequency* Weekly serving
questionnaire

Whole fruit Food frequency Daily serving
questionnaire

Fruit juice Food frequency Daily serving
questionnaire

Energy Food frequency Daily kilocalories
questionnaire

Discretionary energy Food frequency Daily kilocalories from solid fat, alcohol, and
questionnaire added sugars

Aerobic exercise Household Self-reported number of hours per week for each

environment survey of the following physical activity behaviors:

aerobics, jogging, and fast walking
Personal

Eating Stimulus Index  Questions regarding weight management self-

efficacy

Weight loss self-efficacy

Social acceptance Eating Stimulus Index ~ Questions regarding levels of comfort with weight

Eating Stimulus Index ~ Questions regarding feeling hungry in the

morning or night and breakfast consumption

Morning hunger/breakfast

Eating Stimulus Index ~ Questions regarding taste preferences for different

types of vegetables

Vegetable taste preference

3.3+0.3

1.2+0.1

0.8+0.1

2869.0+134.0

446.4+39.1

1.1+0.4

10.7+0.3

4.940.3
9.4+0.4

10.5+0.3

0.0-10.6

0.0-4.8

0.0-3.1

800.5-4904.9

33.8-1390.9

0-24

5-15

2-10
4-15

5-15

* SEM represents standard error of the mean.
® The Eating Stimulus Index was previously validated in a sample of low-come women (30).
“The Nutrition knowledge test was previously validated in a sample of low-come women (124).

4 The Food frequency questionnaire was previously validated in a sample of low-come women (79).
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item, and then summed across each nutrient. Nutrient content was obtained from the
USDA Food Search for Windows, Version 1.0, database version SR19. Foods consumed
were assigned to categories based on the MyPyramid (163), as described previously.
Discretionary energy was determined by totaling the excess calories from solid fat,

alcohol, and added sugar.

Methods of Statistics

All analysis was conducted using SPSS 15.0 (Chicago, IL, 2006). Normality tests
were computed for each variable; log, inverse, or square root transformations were
conducted as necessary, and extreme outliers were identified and removed from
individual analysis. Means * standard error of the means were used to describe
continuous and frequencies were used to describe categorical variables of the
demographic characteristics. Independent samples t-test and chi-square test (Xz) were
conducted to determine differences between continuous and categorical variables,
respectively. Social Cognitive Theory construct variables were examined using paired-
samples t-tests and Wilcoxon signed rank tests to determine pre/post study differences
and independent samples t-tests and Mann-Whitney U to determine differences between
responders and nonresponders. Change after the intervention was calculated by
subtracting the pre from the post intervention value for each construct. Pearson’s
product-moment and Spearman’s rho correlation coefficients using a modified
Bonferroni adjustment (110) were used to describe relationships between constructs of

the Social Cognitive Theory and weight loss.
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Linear regression analysis was conducted to describe the relationship between
each variable of the Social Cognitive Theory and weight loss. To determine covariates
for these analyses, associations between the outcome variable and demographics were
initially examined via correlations, t-tests, one-way analysis of variance, and x2 tests.
Gestational weight gain was the only variable that contributed significantly to the models.
Statistics reported include R? change, standardized beta coefficient, and p value for each
model.

Hierarchical regression analysis was conducted to develop a model to predict
weight loss. Exploratory analysis using backwards stepwise regression was first
conducted to determine the most important contributors to the model. Demographic
variables entered in this regression included gestational weight gain and infant feeding
method. Change variables that had the strongest relationship with the outcome variable
also were incorporated. These included dietary restraint, weight management skills, fruit
juice servings, total energy intake, discretionary energy intake, and weight loss self-
efficacy. The variables that remained in the stepwise regression included gestational
weight gain, change in discretionary energy intake, and weight loss self-efficacy scores.
Total energy was the first excluded variable, followed by formula feeding, fruit juice,
restraint, weight management skills, and finally breastfeeding. Second, hierarchical
analysis was conducted using the demographic characteristics of gestational weight gain
and infant feeding method as block 1 to control for their effect. Block 2 variables

included change in discretionary energy intake and self-efficacy scores. The statistics
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reported include the F change, standardized beta coefficient, adjusted R?, and p value.

Statistical significance was established at P<0.05.

RESULTS

The demographic characteristics of the sample (n=58) are shown in Table 4.2.
Subjects were divided into responders and nonresponders to the intervention based on
weight loss of >2.27 kg and < 2.27 kg, respectively. Women ranged from 19-39 years
old, 57.3-136.6 kg body weight, 27.8-53.4 % body fat, 76.2-154.9 cm waist
circumference, and -9.0-90.0 kg gestational weight gain. The majority of the sample was
Hispanic, had at least a partial college education, breastfed, and lived with a spouse or
partner. Women who responded to the intervention were more likely to breastfeed their
infant full time than did nonresponders. However further examination by one way
analysis of variance indicated that weight loss did not differ by lactation status. Mean
weight loss for breastfeeding, combination feeding, and formula feeding mothers was
3.7+0.6, 2.2+0.7, and 2.8+0.8, respectively (P=0.292).

After completion of the weight loss intervention, participants significantly
improved in environmental, behavioral, and personal areas (Table 4.3). Mean scores for
the following were higher in all participants at post intervention: convenience eating
resistance, fruit and vegetable availability, nutrition knowledge, and weight management
skills. Additionally, more healthful dietary behaviors were adopted and all subjects
reported the reduction of sweetened beverages and desserts within the home. All women

increased their dark green/orange vegetable intake and decreased their fruit juice, total
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Table 4.2. Prestudy demographic characteristics by weight category in low-income, minority

women in early postpartum

Weight loss category
All Responder Nonresponder
Characteristic (N=58) (n=36) (n=22) P value
< mean+SEM 2 >

Age (y) 28.0+0.7 27.9+0.8 28.1+1.4 0.905
Weight (kg) 84.8+2.4 82.842.8 88.2+4.3 0.273
Body fat (%) 41.3+0.8 40.8+1.0 42.2+1.4 0.374
Waist circumference (cm)  99.7+2.0 96.7+2.0 104.6+3.9 0.054
Gestational weight gain (kg) 37.2+2.5 40.6+2.6 31.2+4.9 0.067
Race/ethnicity < n(%3 >

African American 7 (12.1) 4(57.1) 3(42.9) 0.664

Hispanic 31(53.4) 18 (58.1) 13 (41.9)

White 20 (34.5) 14 (70.0) 6 (30.0)
Education

< High school 18 (31.0) 11 (61.1) 7 (38.9) 0.964

Partial college 25 (43.1) 16 (64.0) 9 (36.0)

>College graduate 15 (25.9) 9 (60.0) 6 (40.0)
Infant feeding method

Breastfeeding 25 (43.1) 20 (80.0) 5(20.0) 0.014

Combination 17 (29.3) 6(35.3) 11 (64.7)

Formula 16 (27.6) 10 (62.5) 6 (37.5)
Living with spouse/partner

Yes 48 (82.8) 29 (60.4) 19 (39.6) 0.570

No 10 (17.2) 7 (70.0) 3(30.0)

 Standard error of the mean.
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Table 4.3. Difference in Social Cognitive Theory constructs before and after an intervention by weight loss category in low-

income, minority women in early postpartum

Responder (n=36)"

Nonresponder (n=22)*

Construct Pre-study Post-study Pre-study Post-study
Environmental
Convenience eating resistance 10.9+0.4 12.740.3%%* 9.740.5 11.340.4%*
Fruit and vegetable availability 11.2+0.5 13.240.3%%* 114204 13.1+0.4%*
Types of sweetened beverages in home 27404 1.040.2%%* 2.740.3 1.4+0.3*
Types of desserts in home 1.3+0.3 0.5+0.2%* 1.240.4 0.4+0.1*
Eating in front of television 6.140.5 4.540.5% 7.0+0.4 6.3+0.5*
Behavioral
Dietary restraint 8.7+0.4 10.9£0.4 %% 8.9+0.5 9.5+0.5
Nutrition knowledge 31.3+0.8 36.7+0.7%%* 32.5+1.0 36.8+1.0%#*
Weight management skills 7.6+0.4 11.8+0.3 %% 7.540.5 10.240.5%%*
Dietary intake
Dark green/orange vegetables 3.620.5 5.240.7%* 3.0+0.5 4.740.8%*
Whole fruit 1.320.2 1.3+0.2 1.0£0.2 1.5+0.3
Fruit juice 1.0+0.2 0.1+0.0%** 0.5+0.1 0.3+0.1%*
Energy 3001.4+183.9 1634.3£117.1%%* 2657.1+182.3 2073.44256.5%*%*
Discretionary energy 461.2+49.2 129.0£15.3%** 423.6+68.8 232.9433.6%**
Aerobic exercise 0.9+0.3 2,440 4% 0.6+0.2 1.0£0.3
Personal
Weight loss self-efficacy 10.6+0.4 12.0£0.4** 10.9+0.4 10.8+0.5
Social acceptance 4.740.4 6.3£0.4%%* 5.240.5 6.1+0.5
Morning hunger/breakfast 9.7+0.5 10.4+0.3 8.9+0.5 8.940.6
Vegetable taste preference 10.6+0.4 11.4+0.4%* 10.4+0.5 11.1£0.5

* Meanzstandard error of the mean for each Social Cognitive Theory construct.

¥, #k Rk P<0.05, 0.01, 0.001, respectively.




energy and discretionary energy intakes. Only responders increased in time per week
spent engaging in aerobic exercise and decreased eating in front of the television.
Women who were most successful at achieving weight loss also had greater increases in
dietary restraint (2.2+0.4 vs 0.6£0.4, P<0.01) and weight management skills (4.2+0.4 vs
2.7+0.4, P<0.05), and decreases in fruit juice servings (-0.8+0.1 vs -0.1+0.1, P<0.01) and
discretionary energy (-332.2+45.8 vs -157.1£57.5, P<0.05) from baseline to post
intervention.

Table 4.4 demonstrates how the factors measured at pre-study, post-study, and
change after the intervention related to weight loss. After Bonferroni adjustment to the
alpha level, post-study scores for convenience eating resistance and weight management
skills were the only variables related to weight status in the correlation analysis. To
determine which improvements most significantly impacted decreases in body mass after
the intervention, linear regression models using change in construct as the independent
and weight loss as the dependent variable were conducted while controlling for the
effects of gestational weight gain. More significant weight losses were seen in women
who improved in dietary restraint, weight management skills, and weight loss self-
efficacy and decreased their juice (servings/d), total energy (kcals/d), and discretionary

energy (kcals/d) intake.
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Table 4.4. Relationship of Social Cognitive Theory constructs to weight loss in low-income, minority women in early

postpartum
Correlation with weight loss® Regression analysis”
Construct Prestudy Poststudy  Change F Change 1% Adjusted R
Environmental
Convenience eating resistance 0.284 0.393* 0.063 0.08 0.035 0.080
Fruit and vegetable availability -0.004 0.050 0.018 0.01 0.015 0.079
Types of sweetened beverages in home -0.189 -0.217 0.048 0.95 0.126 0.095
Types of desserts in home 0.083 -0.139 -0.084 1.00 -0.128 0.096
Eating in front of television -0.148 -0.226 -0.223 1.91 -0.179 0.113
Behavioral
Dietary restraint -0.137 0.239 0.272 5.83% 0.298%* 0.169
Nutrition knowledge 0.054 -0.011 -0.039 0.22 -0.062 0.028
Weight management skills 0.060 0.412* 0.336 5.99%* 0.298*  0.171
Dietary intake
Dark green/orange vegetables 0.099 0.111 0.102 0.76 0.115 0.077
Whole fruit 0.191 0.082 -0.033 0.56 -0.095 0.088
Fruit juice 0.136 -0.232 -0.322 4.04%* -0.252%* 0.137
Energy 0.122 -0.072 0.191 5.65% -0.296%  0.167
Discretionary energy 0.038 -0.257 -0.207 4.62% -0.265%  0.151
Aerobic exercise 0.202 0.332 0.229 2.61 0.207 0.133
Personal
Weight loss self-efficacy -0.112 0.178 0.205 5.85% 0.304*  0.169
Social acceptance -0.189 -0.035 0.195 1.97 0.178 0.115
Morning hunger/breakfast 0.250 0.283 0.044 0.03 0.024 0.079
Vegetable taste preference 0.013 0.055 0.068 0.04 0.027 0.080

*Pearson’s or Spearman’s correlation coefficients between constructs with weight loss (N=58).

® Regression of change in scores from pre-to post-study to predict weight loss while controlling for gestational weight gain.

¢ Standardized beta coefficient

* P<(.05 after Bonferonni adjustment.

79




The overall model to predict weight loss is presented in Table 4.5. Factors were
selected for entry into the model based on prior analysis including correlations, linear
regression, and backwards stepwise regression. The first block included gestational
weight gain and infant feeding method, which explained 11.8% of the total variance. The
addition of the Social Cognitive Theory constructs, discretionary energy and weight loss
self efficacy, significantly improved the model (F Change =4.5, P<0.05) which explained

22.1% of the variance in weight loss.

DISCUSSION

In this study, decreases in discretionary energy intake and increases in weight loss
self-efficacy scores were the most important factors related to weight loss after an
intervention in low-income women in early postpartum. A distinguishing aspect of this
research is the use of a framework within the Social Cognitive Theory to establish the
most significant contributors to weight loss. Mothers with the greatest improvements in
behavioral and personal areas achieved greater reductions in body weight.

The most significant factor associated with successful intervention outcomes was
improvement in self-efficacy. Self-efficacy, or the confidence in one’s ability to perform
a given activity (9), has been associated with weight loss in previous studies (4,152,250).
For example, in an intervention of overweight/obese, low-income, African American
women, larger improvements in self-efficacy were found to predict weight loss.

Additionally, it was also demonstrated that change in self-efficacy may be more strongly
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Table 4.5. Regression model to predict weight loss after an intervention in low-income

minority women in early postpartum

Model P
Predictor Variable F Change p° Adjusted R*  value
Block 1 3.50% 0.118 0.022%
Gestational weight gain 0.374%%*
Infant feeding method °
Breastfeeding 0.102
Combination -0.162
Block 2 4.51% 0.221 0.003%**
Discretionary energy change -0.241%
Self-efficacy change 0.263*

* Standardized beta coefficient for predictor variable.

P Entered as a categorical variable with formula feeding as the reference category.

* *% P value significant at <0.05 and <0.01, respectively.
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associated with weight loss in minority groups. Annesi (4) conducted an intervention for
overweight/obese White and African American women and found that while self-efficacy
scores were associated with weight loss in both groups, it was the primary predictor of
weight reduction only in African Americans. These results indicate that interventions
designed for this population should include a component to increase self-efficacy such as
self-monitoring, stimulus control, and/or contingency management.

The second factor that contributed to successful weight loss was decreased
discretionary energy intake after the intervention. One message in the 2005 Dietary
Guidelines for Americans is to consume a more nutrient dense diet (231). The concept of
discretionary calories was introduced to help individuals meet the suggested intake and
allow flexibility to consume limited amounts of added fats, sugars, and alcohol. In the
current study, low discretionary energy consumption at post intervention and greater
decreases over the intervention after controlling for gestational weight gain were
associated with more successful weight loss, indicating that the adoption of a more
nutrient dense diet may aid in weight reduction. These results are in agreement with
others, for example, in the PREMIER trial (139), participants who decreased the energy
density of their diet over a 6 month intervention lost more weight. Furthermore, a follow
up study of adults who participated in the EatRight Weight Management Program (88)
found that low energy dense eating habits were associated with weight maintenance.
Ideally, the dietary changes made in this sample of new mothers will continue as
elimination of excess fat and sugars has been associated with reduced weight gain over

time (53,209,253).
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It is not surprising that dietary restraint was a predictor of weight loss in this
population, given that cognitive control of food intake is a critical strategy for weight
reduction. Previous research has demonstrated the positive impact of dietary restraint on
successful weight loss (70,89) and maintenance (10-13). In low-income women high
dietary restraint also has been associated with healthful food choices, such as more fruits
and vegetables and fewer cakes, cookies, and ice cream (41). Similar to our findings, a
study of 223 obese women also found that those with the greatest change in restraint after
a 5-6 month treatment program lost the most weight (70). Self-imposed restriction of
food intake may be considered a positive weight reduction behavior in low-income
women, as it has been associated with higher fruit and vegetable (41) and reduced fast
food consumption (71) in this population.

Other significant predictors of weight loss in this sample were weight
management skills, including the use of food labels, self-monitoring through food diaries,
and packing nutritious snacks. Intervention responders had a greater change in weight
management skill scores than those with less success. This finding reflects that of others
who found that increases in behavior change skills resulted in improvements in overall
diet quality (84), consumption of more fruits and vegetables (201), and successful weight
loss (103). Another study of overweight/obese adults found that individuals who adopted
self-monitoring skills and kept more food records per week lost more weight after a 20
week intervention (103). There is evidence to suggest that minority populations and
those of lower socioeconomic status are less likely to perform other behaviors necessary

for weight loss (130). Thus, intervention strategies should focus on the importance of
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adopting weight maintenance skills such as using food labels, self-monitoring through
food diaries, and packing nutritious snacks.

A decrease in fruit juice consumption also significantly predicted weight loss.
Fruit juice is one of the primary benefits received by women enrolled in the Supplemental
Nutrition Program for Women Infants and Children (WIC). During pregnancy and
lactation, women can obtain 276 fluid oz (8.2 L) and 322 fluid oz (9.6 L) of juice,
respectively, each month, representing a daily intake of approximately 9 (~130 kcals) and
11 (~160 kcals) oz of juice each day (232). In a low-income population with limited
nutrition knowledge of kilocalorie amounts in fluids, the additional energy consumed
from juice may be a significant contributor to weight gain. Juice is an important item
used to increase energy intakes for those at risk for undernutrition (33,62); however, in
the overweight/obese population we studied, caloric beverages may add energy in excess
of needs, making weight loss difficult. One reason may be that the consumption of juice
does not promote satiety and the energy consumed from a beverage may not be
compensated for during a meal (67). Therefore, weight loss interventions designed for
low-income women should encourage the consumption of lower calorie vegetable juice
or whole fruit in place of energy dense fruit juices.

Nutrition knowledge is an important component of behavior change that falls
under the realm of behavioral capability within the Social Cognitive Theory. Yet
nutrition knowledge at any stage of this intervention was not related to weight loss.
While this finding confirms that of some investigations (13,106), not all studies

demonstrate a similar relationship (124). For example, Klohe-Lehman and colleagues
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(124) conducted an intervention in a population of low-income mothers of 1-3 year old
children and found that women with greater knowledge lost more weight; however
weight loss was not affected by increased knowledge. The absence of a relationship
between knowledge and success in the intervention in our study may result from the
small sample size. Additionally, the level of knowledge in low-income women is lacking
(162), and therefore gains in knowledge may not have been large enough to impact
behavior change. Further studies on the impact of knowledge and weight loss in this
early stage of postpartum are warranted.

The demographic characteristics that related to weight loss included gestational
weight gain and infant feeding method. Gestational weight gain is known to be one of
the strongest predictors of postpartum weight retention (1,7,20). However, once the
mother is in postpartum it is too late to prevent excess weight gain during pregnancy.
Thus, interventions are needed that focus on preventing weight retention or even weight
gain in women following childbirth. Infant feeding method was less significantly
associated to weight loss in this sample, but a small effect was evident. Duration of
lactation may be an important aspect in weight loss and reduction of postpartum weight
retention (7,117,144). A study found that duration of breastfeeding was significantly
associated with less post partum weight retention in all but those with BMI > 35 kg/m2
(7). Breastfeeding has proven to benefit the infant and the mother tremendously. In
overweight/obese women, weight loss of up to 0.5 kg per week achieved through diet and

exercise has not shown to affect the growth of the infant (147). Therefore it is suggested
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that women attempting to lose weight can safely reduce their energy intake by 500 kcals
per day (148).

Multiple dimensions of the Social Cognitive Theory exist, but not all could be
tested in this study due to the high subject burden for completion of questionnaires. For
example, outcome expectancies and social support were not included in the analysis.
Outcome expectancies are defined as the value one places on a specific outcome and
more positive expectancies have been related to weight loss (32). Social support also has
been related to weight loss (40). Living with a spouse or partner is one element of this
construct that has predicted reductions in weight after an intervention (40). However in
this study, cohabitation had no effect.

Limitations of this study include the small sample size. However, it was difficult
to find subjects who could participate during early postpartum. The paucity of research
in women immediately following childbirth reflects this challenge. Women during this
time are greatly stressed by the physical demands of childbirth and infant care and
feeding (142) . This stress is enhanced in the low-income population by other factors
such as poor social support (40) and lack of economic resources (59). Thus, the inability
of many participants to complete our program may indicate a need for a different
approach. Ways to encourage participation may include strategies such as phone
counseling, in-home visits, and/or providing information through the internet or mail

(52,141).
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CONCLUSIONS

The most important factors that influenced weight loss after an intervention for
low-income women in early postpartum included increases in weight loss self-efficacy
scores and decreases in discretionary energy intake. The results presented here suggest
that interventions designed for this population should include a component to increase
self-efficacy such as self-monitoring, stimulus control, and/or contingency management.
Additionally, encouraging healthful dietary practices such as the consumption of a
nutrient dense diet that includes whole fruits and vegetables may help women manage
their weight during postpartum. Since fruit juice consumption was also associated with
weight loss and women in this study were primarily recruited from WIC, it may be
beneficial to encourage limiting the consumption of energy-dense fruit juice and
replacing it with low-calorie beverages. Other implications of the findings reported in
this study include providing support for the adoption of behaviors and skills such as
restrained eating, reading food labels, and using a food diary. The results presented in
this study may be used for consideration in the development of weight loss interventions

in low-income, new mothers.
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Chapter 5: Diet Quality and Intake in

Young Women is Influenced by Motivations to Eat

ABSTRACT

Objective: To evaluate the influence of motivations to eat and environmental
determinants on diet quality and intake in college women.

Design: A convenience sample of university students completed demographics, the
Eating Stimulus Index, a nutrition knowledge test, a food frequency questionnaire, and a
household environment survey. Diet quality was assessed via the Dietary Guidelines
Adherence Index.

Subjects/setting: Young women (N=88) were recruited from a classroom environment
at the beginning of an introductory nutrition course at a university.

Statistical analysis performed: Frequencies and means + standard error of the mean
were used to describe the demographic characteristics of the sample; t-tests and one-way
analysis of variance were conducted to determine differences between groups. Pearson’s
product-moment and Spearman’s rho correlation coefficients were used to describe
relationships between dietary intake, motivations to eat, and environmental determinants.
Results: Reduced diet quality was associated with low scores for fruit and vegetable
availability (P<0.001), convenience eating resistance (P<0.05), vegetable taste preference
(P<0.001), and weight management self-efficacy (P<0.01). In contrast, high diet quality
was associated with increased frequency of meals prepared at home (P<0.01) and higher

reported availability of fruits, vegetables, whole grain cereals and yogurt (P<0.05).
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Additionally, frequency of fast food meals was positively related to discretionary energy
from fat and sugar (P<0.01).

Conclusions: Dietary behaviors were associated with motivations to eat and
environmental determinants such as availability of foods and meal location. These
results will aid in the development of nutrition related programs designed to promote

healthful eating in college women.

INTRODUCTION

Healthful dietary practices in young college women are essential as this time of
life may be key in the development of overweight and obesity (85). College life also
represents a transition from the parental environment to one of independence. It is during
the early years of adulthood that individuals begin making their own health related
decisions and positive dietary behaviors decrease. For example, Niemeier and colleagues
(169) studied individuals from adolescence to young adulthood and found that fast food
consumption increased and breakfast consumption decreased during this time. The
negative changes in dietary behaviors were accompanied by increases in weight.
Additionally, an overall decrease in diet quality occurs, as evidenced by consumption of
less fruit and juices and dairy and greater quantities of meats and sweets (48).

Knowledge of the present determinants of dietary intake in young adults is
limited; however multiple studies have examined influences on dietary intake that

originated in adolescence. For example, the home availability of fruits and vegetables
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(135), taste preferences for vegetables (135), frequency of family meal consumption
(134), fast food intake (136), and the adherence to a healthy dietary pattern (193) in
adolescence have all been related to dietary intake in college aged adults. One study that
did evaluate current factors related to intake in young women found that food preparation
behaviors in young adults aged 18-23 years of age were associated with better dietary
intake and less frequent fast food consumption (137). In another study of young adults,
eating meals “on the run” was associated with unhealthful dietary choices such as
increased soft drinks, fast food, total fat, and saturated fat consumption (133).

To assess determinants of eating in this population, a measurement tool designed
for this purpose is required. The Eating Stimulus Index is a scale that was developed to
evaluate environmental, biological, and psychological motivations to eat (30).
Determinants of food intake assessed in this instrument include the availability of
healthful foods such as fruits and vegetables (21,127), resistance to convenience eating
(61,234,240), morning hunger/breakfast consumption (121,160), taste preferences for
vegetables (135,202), self-efficacy (136), emotional state (76,78,239), and dietary
restraint (41,71). This study aims to evaluate factors that motivate eating in a sample of
young women using the Eating Stimulus Index.

In general, as adolescents transition into young adults, the adoption of suboptimal
health related behaviors may occur (48,169). It is well established that young women
entering college for the first time have been shown to gain weight (29,104), potentially
due to a decrease in diet quality and physical activity (29). Thus, the purpose of the

current study was to evaluate factors that contribute to diet quality in young women. The
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results provided here will aid in the development of support programs to encourage better

dietary practices in this population.

METHODS

Design of Study

A convenience sample of university students was recruited during the beginning
of an introductory nutrition course. Subjects completed demographics, food frequency
questionnaires, the Eating Stimulus Index, and a food environment survey and were
measured for weight. Participants provided informed consent and The University of

Texas at Austin Institutional Review Board approved the study protocol.

Subjects

Students (N=88) were recruited from a class conducted at the beginning of a
semester long introductory nutrition course at a university. Criteria for participation were
female, parity = 0, between 18-30 years of age, enrollment in at least an introductory

nutrition course, and of Hispanic, African-American, or White ethnicity.

Demographics

A modified demographics questionnaire assessed subject characteristics such as

age, self-reported height, ethnicity, employment, smoking, alcohol consumption, and
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performance of activities to lose weight (40). Self-reported measures for height were

included.

Anthropometrics

Weight was determined for all subjects via an electronic weighing scale to the
nearest 0.1 kilogram on one occasion without shoes, in light clothing (TBF-300A, Tanita,
Arlington Heights, IL). Body mass index (BMI) was calculated as weight (kilograms) /
height (meters)”. Individuals were divided into the following BMI categories for
descriptive analysis: underweight <18.5, normal weight >18.5 and <25.0, overweight

>25.0 and <30, and obesity >30 kg/m2 (165).

Assessment of Dietary Intake

Dietary Intake was assessed using a 195-item food frequency questionnaire that
was described and previously validated in low-income, postpartum women (79). The
completed food frequency questionnaires were scanned for errors; forms with > 15 items
blank were considered incomplete and removed from analysis. Subjects whose total
energy intake was < 500 and > 5500 were excluded, as these cutoff values have been
used in previous studies (78,82,259,260). Daily intakes for nutrients were calculated via
multiplication of the frequency, portion size, and nutrient content for each item, and then
summed across each nutrient. Nutrient content was obtained from the USDA Food
Search for Windows, Version 1.0, database version SR19. The source of meals was

determined from percentage of meals consumed from home, restaurants, fast food, or
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grocery carry out. Foods consumed were assigned to categories based on the MyPyramid
(163). Total discretionary energy was calculated by totaling the excess calories from
solid fat, alcohol, and added sugar.

Diet quality was assessed via the Dietary Guidelines Adherence Index (DGAI)
(68). The DGAI consists of 21 items designed to assess adherence to the key
recommendations of the 2005 Dietary Guidelines for Americans. Points for each item
ranged from O to 1, with a maximum score of 20 to represent full adherence. Energy
needs were calculated for each individual using the Estimated Energy Requirement
(EER) (109). Index scores were calculated for each subject, according to recommended

servings for the specific energy level.

Eating Stimulus Index

Motivations to eat were evaluated using the Eating Stimulus Index, a 23-item
questionnaire developed to assess motivations to eat in low-income women in early
postpartum (30). This scale measures multiple dimensions of eating stimulus including
fruit and vegetable availability, convenience eating resistance, morning hunger/breakfast,
vegetable taste preference, weight loss self-efficacy, emotional eating resistance, and
dietary restraint (30). Subscales reflect motivations to eat from environmental, biological,
and psychological origins. Questions for each construct were prepared at a sixth grade
reading level in Likert format with response options from 1-5 (“Strongly Disagree” to
“Strongly Agree” or “Never” to “Always”). Higher scores signify a more beneficial

response to the motivation to eat. Reliability analysis was conducted in the current
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sample resulting in a Cronbach’s alpha coefficient of 0.75 for the entire scale, which
demonstrated good reliability.
Food Environment Survey

A survey of questions regarding the home environment was completed by all
subjects. Use of phone, TV, and computer was determined from the self-reported number
of hours per week for each activity. Eating in front of the TV was determined via the
questions: “Do you eat meals in front of the TV?” and “Do you eat snacks in front of the
TV?” Response options were in a Likert format from 1= strongly disagree to 5= strongly
agree, and were summed to achieve one variable. Locations of meal consumption (eats
behind a desk, the living room, and at a fast food restaurant) were documented via the
self-reported question “How many times per week do you eat in the following places?”
Household availability of select foods (candy, chips, desserts, fruit, ice cream, juice, diet
and regular sodas, sugared and whole grain cereals, vegetables, and yogurt) were
estimated via the categorical question “Please check whether or not you have the
following item in your home.” Response options were “Yes” or “No.”
Methods of Statistics

Statistical analysis was conducted using SPSS 15.0 (Chicago, IL, 2006).
Normality tests were computed for each variable and extreme outliers were identified and
removed from individual analysis. Frequencies and means + standard error of the mean
were used to describe the demographic characteristics of the sample; t-tests and one-way
analysis of variance were conducted to determine differences between groups. Pearson’s

product-moment and Spearman’s rho correlation coefficients using a modified
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Bonferroni adjustment (110) were used to describe relationships between dietary intake,
motivations to eat, and environmental determinants. Differences in diet quality scores
between individuals grouped by food availability were determined via t-tests. Statistical

significance was established at P<0.05.

RESULTS

The demographic profile of the women in this sample is described in Table 5.1.
Mean age and BMI were 19.5+0.2 years and 22.7+0.4 kg/m?, respectively. Women were
categorized by BMI as follows: healthy weight - 77.3 % (n=68), underweight - 1.1%
(n=1), overweight - 15.9% (n=14), and obese - 5.6% (n=5). More than half of the women
were White, not employed, did not smoke, consumed alcohol, and had initiated activities
to lose weight. Diet quality, as measured by the Dietary Guidelines Adherence Index,
differed significantly between ethnic categories and employment status. White women
had the highest diet quality scores, and African American women had the lowest
(P<0.05). Women who were employed had lower diet quality scores than those who did
not work (P<0.05).

Relationships between dietary intake and motivations to eat, as measured by the
Eating Stimulus Index, are displayed in Table 5.2. High fruit and vegetable availability
(P<0.001), convenience eating resistance (P<0.05), morning hunger/breakfast
consumption (P<=0.05), vegetable taste preference (P<0.001), and weight management

self-efficacy (P<0.01) were associated with higher diet quality scores. Women who
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Table 5.1. Demographic characteristics and differences in overall diet quality in young

college women

Dietary Guidelines
Adherence Index

Characteristic Frequency (%) Score P value

Age (y) <“—(%) >< mean+SEM*———»
>18-<19 22 (25.0) 9.7+0.7 0.802
>19 -<21 51 (58.0) 10.1£0.4
>21 15 (17.0) 10.1£0.6

BMI (kg/m?)
<250 69 (78.4) 10.2+£0.3 0.141
>25.0 19 (21.6) 9.2+0.4

Race/Ethnicity (%)
African American 9(10.3) 8.8+0.7 0.036
Hispanic 25 (28.7) 9.1+0.5
White 53 (60.9) 10.5£0.4

Employed
Yes 26 (29.5) 9.2+0.3 0.017
No 62 (70.5) 10.3£0.4

Smoke
Yes 3(34) 9.1+0.6 0.562
No 87 (96.6) 10.0£0.3

Consume alcohol
Yes 46 (54.1) 10.1£0.4 0.559
No 38 (44.7) 9.8+0.4

Perform activities to lose

weight

Yes 74 (88.1) 9.9+0.3 0.720
No 10 (11.9) 10.4£1.3

*Standard Error of the Mean.
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Table 5.2. Motivations to eat and the relationship to diet quality and intake in young college women

Motivation to Eat
Morning
Fruit and Convenience = Hunger/ Vegetable Weight Emotional
Vegetable Eating Breakfast Taste Management Eating Dietary
Dietary Variable Availability  Resistance Consumption Preference Self-Efficacy  Resistance  Restraint
Dietary Guidelines Adherence Index 0.454% 0.256* 0.227* 0.366* 0.311* 0.087 0.127
MyPyramind Food Groups
Grains (oz equivalents) 0.090 -0.235 0.035 -0.070 -0.160 0.057 -0.009
Whole grains (0z equivalents) 0.289 0.049 0.275 0.176 0.090 0.103 0.088
Fruit (cup equivalents) 0.309* 0.053 0.139 0.131 0.307 0.077 0.206
Vegetables (cup equivalents) 0.435°% 0.199 -0.054 0.202 0.072 0.027 0.012
Dark green vegetables (cup equivalents/wk)  0.280 0.357* 0.030 0.303 0.151 -0.028 -0.072
Legumes (cup equivalents/wk) 0.415% 0.127 -0.040 0.164 -0.005 -0.070 -0.036
Orange vegetables (cup equivalents/wk) 0.316%* 0.042 0.203 0.364* 0.168 0.189 0.124
Starchy vegetables (cup equivalents/wk) 0.088 -0.159 -0.146 -0.038 -0.084 0.191 0.123
Other vegetables (cup equivalents/wk) 0.379% 0.200 -0.023 0.203 0.168 0.010 0.093
Milk (cup equivalents) 0.066 0.132 -0.014 -0.114 -0.007 -0.020 0.047
Low-fat dairy (cup equivalents/d) 0.111 0.214 0.151 -0.078 0.141 0.038 0.100
Meat/beans (oz equivalents) 0.146 -0.013 -0.117 -0.071 -0.082 0.013 -0.009
Lean meat (0z equivalents) 0.300 0.191 0.055 0.103 0.112 0.036 0.005
Discretionary energy (kcals) -0.151 -0.204 -0.220 -0.282 -0.108 -0.016 0.049
Discretionary energy from fat (kcals) -0.150 -0.341* -0.180 -0.276 -0.187 0.076 -0.003
Discretionary energy from sugar (kcals) -0.099 -0.281 -0.146 -0.190 -0.182 0.057 0.122

“Data shown include Pearson’s r and Spearman’s rho correlation coefficients.

* P Value <0.05 after Bonferroni adjustment
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reported greater fruit and vegetable availability consumed more orange and total
vegetables. Women with a stronger resistance to convenience eating reported fewer
discretionary calories from fat.

Nutrient intake was significantly related to motivations to eat in this study after
Bonferroni adjustment. Greater fruit and vegetable availability was related to increased
fiber (g) (r = 0.400, P<0.05), vitamin C (mg) (r = 0.305, P<0.05), vitamin K (ng) (r =
0.289, P<0.05). Convenience eating resistance was related to a higher percent energy
from protein (r = 0.324, P<0.05). Women who reported stronger morning hunger and
breakfast consumption also had lower percent energy from fat (r = -0.292, P<0.05)
intakes.

The association between eating behaviors and food intake is presented in Table
5.3. Lower diet quality was seen in the subjects who reported eating in front of the
television (P<0.05), behind a desk (P<0.05), and at a fast food restaurant (P<0.001).
Whole grain (P<0.05) and dark green vegetable (P<0.05) consumption were negatively
associated with number of visits to a fast food restaurant per week. Similarly, fast food
meals were positively related to discretionary energy from fat (Spearman’s rho = 0.376, P
<0.001), sugar (Spearman’s rtho = 0.315, P <0.01), and total (Spearman’s rho = 0.349,
P<0.01). Greater energy intakes from added fats, sugars, and alcohol also were seen in
women who spent more hours per week using the phone, television, and computer
(P<0.01), ate in front of the television (P<0.05), or ate in the living room (P<0.01).

Diet quality was also influenced by the source and location of meals. Dietary

Guidelines Adherence Index scores were positively related to percentage of meals
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prepared and consumed at home (P<0.01) (Figure 1). In contrast, percent of meals eaten
at fast food restaurants was negatively associated to healthier eating (Spearman’s rho = -
0.459, P<0.0001). Additionally, the reported presence of specific foods in the household
also corresponded to better diet (Figure 2). Women with fewer regular sodas (P<0.05),
and more fruits (P<0.01), vegetables (P<0.01), whole grain cereals (P<0.05), and yogurt

(P<0.05) achieved higher scores.
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Table 5.3. Correlation coefficients for environmental conditions and diet quality and intake in young college women

Eating Related Behavior

Eat at Fast
Use of phone, Eatin front of Eatbehinda  Eatin Living Food
Dietary Variable TV, Computer TV desk Room Restaurant
Dietary Guidelines Adherence Index -0.071 -0.284 -0.275 -0.076 -0.371%*
MyPyramind Food Group
Grains (oz equivalents) 0.078 0.104 0.048 0.097 0.085
Whole grains (0z equivalents) 0.000 -0.150 -0.144 -0.087 -0.221
Fruit (cup equivalents) -0.027 -0.202 -0.242 -0.089 -0.077
Vegetables (cup equivalents) -0.020 -0.097 -0.209 0.039 -0.110
Dark green vegetables (cup equivalents/wk) -0.181 -0.107 -0.132 -0.029 -0.275
Legumes (cup equivalents/wk) 0.103 -0.111 -0.128 0.091 -0.186
Orange vegetables (cup equivalents/wk) -0.125 -0.253 -0.204 -0.067 -0.102
Starchy vegetables (cup equivalents/wk) 0.004 0.030 -0.022 -0.089 0.305
Other vegetables (cup equivalents/wk) -0.060 -0.042 -0.293 0.074 -0.108
Milk (cup equivalents) 0.076 -0.038 -0.014 0.143 0.063
Low-fat dairy (cup equivalents/d) -0.028 -0.117 -0.023 0.066 0.005
Meat/beans (0z equivalents) 0.114 0.080 -0.036 0.208 0.086
Lean meat (oz equivalents) 0.076 -0.037 -0.167 0.132 -0.112
Discretionary energy (kcals) 0.347* 0.267 0.076 0.309 0.349*
Discretionary energy from fat (kcals) 0.195 0.223 0.108 0.213 0.376*
Discretionary energy from sugar (kcals) 0.248 0.278 0.097 0.282 0.315%

"Data shown include Pearson’s r and Spearman’s rho correlation coefficients.
* P Value <0.05 after Bonferroni adjustment.
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Figure 5.1. Relationship of diet quality and percent of meals consumed at home in
young college women.
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Figure 2. Mean differences in Dietary Guidelines Adherence Index scores and household availability of select food items
in young college women. *, ** Represent significant differences between groups at P<0.05 and P<0.01, respectively.
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DISCUSSION

Motivations to eat significantly impacted overall diet quality and food and
nutrient intake in this population of young women. In particular, fruit and vegetable
availability, resistance to convenience eating, morning hunger/breakfast consumption,
taste preference for vegetables, and weight management self-efficacy were all associated
with higher Dietary Guidelines Adherence Index scores. Additional factors related to
less healthful intake included eating in front of the television, behind a desk, or at a fast
food restaurant.

In addition to the positive influence on food intake, women who reported higher
fruit and vegetable availability also ate more servings of fruits and vegetables. These
results are supported by others. In a study of parent-child pairs, Kratt and colleagues
(127) found that intake in adults was greatest in those in the highest category of fruit and
vegetable availability. One contributing factor to increased fruit and vegetable
availability in young women may be home availability in adolescence. In a follow-up
study to Project Eat, Larson and colleagues (135) examined correlates of fruit and
vegetable intake in adolescents in high school and 5 years later. Home availability of
these foods at baseline was a significant predictor of intake at the 5-year follow-up. The
creation of a home environment that is more conducive to healthy eating in youth may be
important for encouraging the consumption of a fruits and vegetables into adulthood.

The availability of low-cost convenience and fast foods is ubiquitous (55,114).
These items tend to be high in fat, calories, and sugar (55,114) and often sold in larger

than recommended portion sizes (263). In this sample, women who reported more
103



frequent eating at fast food restaurants consumed more discretionary energy from fat and
sugar, more starchy vegetables, and fewer dark green vegetables. Results were similar
for women with less resistance to convenience eating. These behaviors are of great
concern because of the association with higher weight (71), energy, and saturated fat
intakes (24,71).

In contrast, young women in the current study who consumed a greater percent of
meals prepared at home had higher diet quality scores. These data reflect findings of
Larson and colleagues who determined that food preparation behaviors were a strong
indicator of meeting dietary recommendations (137). Encouraging individuals to select
more healthful options when dining out or increasing the frequency of grocery store trips
may be important strategies that young adults could use to increase nutrient densities of
their diets (15).

The results presented here also demonstrate a positive relationship between diet
quality and morning/breakfast consumption and whole grain cereal availability. Meal
patterns, specifically breakfast consumption, have been associated with better diet quality
and higher micronutrient intakes (121,160). More specifically, whole grain cereal
consumption may improve diet quality by maintaining micronutrient intakes at
recommended levels (157). In a study of individuals participating in a 12-week weight
loss intervention, consumption of a hypocaloric diet that included whole-grain cereals
resulted in diets higher in fiber, vitamin B-6, and magnesium, and lower in total fat and
energy intakes (157). Breakfast consumption also has been associated with lower BMI

(120) and reduced weight gain (11). Additionally, the consumption of whole grain
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cereals at breakfast may be associated with decreased risk of diabetes (126) and heart
disease (51). Evidence presented here supports the continued effort to encourage whole-
grain consumption, particularly at breakfast.

A stronger taste preference for vegetables was related to higher diet quality and
increased dark green and orange vegetables and decreased discretionary energy in these
young women. Similar to findings in this study, taste preferences for vegetables were
associated with greater vegetable intake including the consumption of raw vegetables and
salads (202). Just as fruit and vegetable availability in adolescence impacted dietary
intake into adulthood, taste preferences in youth were also a strong predictor of these
foods at 5-year follow-up (135). Taste preferences may be due to genetics. For example
individuals sensitive to the bitter taste of 6-n-propylthiouracil (PROP) reported reduced
preferences for vegetables such as Brussels sprouts, cabbage, and spinach (56).
However, taste preferences can be altered through multiple exposures of specific foods
(31,264), which may have positive influences on dietary intake.

Weight management self-efficacy also was associated with better diet quality in
this sample of young women. This construct has frequently been associated with positive
health behaviors. A study by Larson and colleagues (136) found that self-efficacy for
healthy eating was associated with reduced fast food intake at a 5-year follow up in
young adults. Additionally, self-efficacy has been associated with higher BMI and
weight increases over time (8) and engagement in more positive nutrition and physical
activity health behaviors (242). New methods to improve self-efficacy in young adults

are being developed, such as the use of educational computer games (187).
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One limitation of this study is that the design was cross-sectional. Thus, causality
between factors cannot be determined. However current research on motivations to eat in
young adults is limited; therefore, the results presented here may offer insight into the
eating behaviors in this population. Another limitation was the use of self-reported
height for the calculation of BMI. While some inaccuracies may exist, self-reported
measures have been used in previous studies (118,200) and demonstrated agreement with

measured values (220).

CONCLUSIONS

This study identified factors that contribute to diet quality and intake in a sample
of young college women. More healthful dietary intake was significantly related to
motivations to eat, including fruit and vegetable availability, resistance to convenience
eating, morning hunger/breakfast consumption, taste preference for vegetables, and
weight management self-efficacy. Characteristics that were associated with low diet
quality included eating in front of the television, behind a desk, or at a fast food
restaurant. The transition into college represents a time of heightened risk for less than
optimal health related behaviors and weight gain. These results will aid in the
development of nutrition related programs to encourage better dietary practices in this

population.
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Chapter 6: Conclusions and Recommendations

The purpose of this research was to evaluate motivations to eat in low-income
women during the early postpartum period. The first aim was to develop and validate a
novel instrument to assess eating stimuli in this population called the Eating Stimulus
Index. In the second aim, this questionnaire was then used to determine the effect of
motivations to eat on dietary intake. To achieve this goal, usual dietary intake was
collected using a food frequency questionnaire; then the Dietary Guidelines Adherence
Index was utilized to assess overall diet quality. In aim three, an 8-week weight loss
intervention, called “The Austin Weight Loss Program for New Mothers” was conducted
to establish the influence of motivations to eat on successful weight reduction. The intent
of the fourth and final aim was to further validate the Eating Stimulus Index as a measure
to assess motivations to eat and examine the impact of factors measured within this scale
on consumption patterns in a different population, young college women. This research
is unique in that the sample that was selected includes individuals at high risk for the
development of obesity and related diseases. Few studies have examined women during
the early weeks after childbirth, and therefore the results presented here provide distinct
insight into the dynamic period of postpartum.

Weight loss is difficult to achieve and if successful, recidivism is common. Low-
income women face exceptional barriers to the adoption of healthful behaviors including
low levels of social support (40) and lack of economic resources (59). One method of
increasing the odds of success in this population is through the implementation of

targeted health related messages (152). In aim 1, the purpose was to develop a new
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instrument to assess motivations to eat in low-income postpartum women. Psychometric
evaluation of the Eating Stimulus Index indicated that this is a valid and reliable measure
for low-income populations. The questionnaire produced a Cronbach’s alpha coefficient
of 0.75, indicating good reliability. The construct validity of the scale was established
through principal components analysis, which resulted in the identification of eight
factors. A secondary purpose of this aim was to examine the relationship between these
eight factors and weight status. A strong ability to resist eating for convenience and in
response to emotions as well as the ability to exercise high levels dietary restraint were
all associated with an elevated body mass index. Thus, interventions designed for low-
income women should include components that address these elements. In addition to
the assessment of general characteristics of a population, the Eating Stimulus Index can
be used at the individual level to identify motivations to eat so health related advice can
be tailored to specific needs.

The purpose of aim 2 two was to determine the impact of motivations to eat on
food and nutrient intakes in low-income women in the period following childbirth. This
aim was an important component of the study, as it provided further characterization of
influences on eating and validation of the Eating Stimulus Index in these women. The
primary determinants of high diet quality identified in this aim were the availability of
fruits and vegetables, the ability to resist convenience eating, and a taste preference for
vegetables. Given this finding, health care providers should employ strategies to
increase home availability of healthy foods such as purchasing items in season and

providing vouchers to local farmers’ markets. Methods to decrease the consumption of
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convenience foods should also be developed, for example improving stimulus control
through the identification of unhealthy triggers and preparation of healthy snacks in
advance. Finally, raising the exposure to the taste of vegetables may be important in the
acclimatization of new flavors and foods which could encourage their consumption.

An interesting observation in this aim was that primary influences on food intake
differed between overweight and obese women. The main determinant of diet quality in
the overweight subjects was resistance to convenience eating, while in the obese it was a
taste preference for vegetables. The implication of this finding is that interventions
targeted for low-income women may benefit by tailoring messages according to body
size.

In aim 3, the purpose was to evaluate determinants of weight loss using constructs
within the Social Cognitive Theory. To accomplish this aim, an 8-week intervention was
conducted while collecting select measures of the environment, behavior, and the person.
For example, environmental factors were convenience eating resistance, availability of
foods, and eating in front of the television. Behavioral components were dietary restraint,
nutrition knowledge, skills, dietary intake, and exercise. Personal determinants were self-
efficacy, social acceptance, hunger, and taste preferences. Responders to the
intervention, women who lost > 2.27 kg, made significant improvements in almost all
areas. Comparatively, nonresponders achieved some gains, but failed to improve in
dietary restraint, aerobic exercise, eating in front of the television, weight loss self-

efficacy, social acceptance, and taste preference for vegetables. The differences seen
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between subjects achieving favorable outcomes after the intervention versus those that
did not indicate the potential relevance of these factors on successful changes in weight.

In addition, women who achieved greater reductions in weight improved more in
behavioral and personal areas. Women who accomplished significant increases in dietary
restraint, weight management skills, and weight loss self-efficacy and decreases in fruit
juice servings, total and discretionary energy intake had greater reductions in size after
the intervention while controlling for the influence of gestational weight gain. After
exploration of the principal determinants of intervention outcomes, only gestational
weight gain, decreases in discretionary energy, and increases in weight loss self-efficacy
were related to greater changes in body mass. The results presented here suggest that
encouraging healthful dietary practices such as the consumption of a nutrient dense diet
that includes whole fruits and vegetables may help women manage their weight during
postpartum. Additionally, interventions designed for this population should include a
component to increase self-efficacy such as self-monitoring, stimulus control, and/or
contingency management.

The purpose of aim 4 was to evaluate factors that contribute to diet quality in
young college women. A secondary aim of this study was to determine if this scale was
valid in other populations, which would broaden the utility of the instrument as a measure
of motivations to eat. College women also represent a unique population since it is
during this time that individuals begin making their own health related decisions and
positive dietary behaviors decrease. In this aim, key motivators to eat that were related to

diet quality were fruit and vegetable availability, convenience eating resistance, taste
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preference for vegetables, and weight management self-efficacy. Environmental
determinants also were examined. Not surprisingly, participants who consumed more
meals prepared at home and fewer meals at fast food restaurants had healthier intakes.
The frequency of fast food consumption was also an indicator of high discretionary
energy from fat and sugar. Finally, the presence of healthful foods and lack of sweetened
beverages in the household were associated with high diet quality. For example, a greater
supply of fruits, vegetables, whole grain cereals, and yogurt in the environment were
associated with higher Dietary Guidelines Adherence Index scores in these women. The
determinants of intake in this population were all modifiable factors that could be
improved through nutrition education interventions. These programs should focus on
increasing food preparation skills, reduction of fast food consumption, and the adoption
of healthful grocery shopping habits.

This research significantly contributes to the body of knowledge concerning diet
and weight loss during early postpartum. However, it is not without limitations.
Although, the Eating Stimulus Index measures a variety of influences on food intake, not
all constructs could be included in the scale. For example, a distinct measure for portion
size was accounted for only indirectly through convenience eating. Also, questions
regarding taste capture only preferences for vegetables, since these were the only items
retained after psychometric analysis. A major limitation of aims 1-3, was the absence of
normal weight subjects, which prevented examination of differences across a full range
of BMIs. Healthy weight subjects in the low-income population studied were almost

nonexistent and therefore, this group could not be obtained within the period of data
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collection. The use of retrospective dietary collection methods such as the food
frequency questionnaire has potential limitations such as possible underreporting and
misrepresentation of energy and dietary intakes, particularly in obese individuals
(123,198). In aim #3, the results of the intervention are limited by the small sample size.
Low-income women face significant challenges and therefore many subjects were not
able to complete the program. For example, these women are greatly stressed by the
physical demands of childbirth and infant care and feeding (142) and face barriers such as
poor social support (40) and lack of economic resources (59). In aim #4, a cross-
sectional design was utilized; therefore, causality between factors cannot be precisely
determined. Furthermore, self-reported height was used for the calculation of BMI. This
method may be inaccurate; however it has been used frequently in previous studies
(118,200).

In sum, this research can be utilized first to assess the individual needs of women
during the critical time of early postpartum and then to develop personalized strategies
that target vulnerable eating behaviors. Future directions include the application of the
Eating Stimulus to different stages of the life cycle to ensure validity in various
populations. Once accomplished, the utilization of this instrument in large samples to
characterize eating motivations at the societal level may help in the development of
health related messages. Additionally, the difficulty encountered while conducting an
intervention during early postpartum indicates the need for a different approach.
Suggested ways to improve participation are the use of phone counseling, in home visits,

and/or providing information through the internet or mail (52,141). However, each of
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these methods is costly and may be unsuitable for sustainability for interventions in this
population. The results presented here may be used for consideration in the development
of tailored weight loss messages for low-income women in efforts to reduce postpartum

weight retention and the prevention of obesity.
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APPENDIX A: The Eating Stimulus Index

Think about your behavior over the past month. Please answer
whether you agree or disagree with the statements listed below.

1

. There are fresh vegetables in my home right now.

2. There are fresh fruits in my home right now.

3. When I shop, I buy many different kinds of fruits and

~N O W

10.
11.

12.
13.
14.
15.
16.
17.
18.

vegetables.

. I am comfortable with my weight when I am with family and

friends.

. I am comfortable with my weight when I am out in public.
. I am most hungry in the morning.

. It is easy for me to go without breakfast.

. I am most hungry at night.

. I enjoy the taste of green, leafy salads without dressing.

I enjoy the taste of raw broccoli.

I enjoy the taste of orange or yellow vegetables(carrots,
corn, sweet potatoes)

I am confident that I can control my weight.

I am confident I can follow a healthy, weight-loss diet
I am confident that I can give up foods to lose weight.
I eat when I am sad, disappointed, or depressed.

I eat when I am bored or restless.

I eat when I am stressed or nervous.

When I start eating foods I enjoy I just can’t seem to stop.

Think about your behavior over the past month. Please answer

ho

w frequently you feel or do the things indicated in the questions

below.

19
20
21
22
23

. I stop eating before I get too full.

. I overeat when tempted by delicious foods.

. I eat at buffet style restaurants.

. I buy snacks when I stop at a convenience store.

. I buy cookies or snacks when I go to the mall.

114

Strongly
Disagree

Ju—

Never

—_

Disagree

[\SIE S

[\

N S S " S " S

[ S I S N S S " S

Rarely

[\C R (SR S N

Agree

w W

W

W W W W W W W W

W W W W W W w

Sometimes

w W W W W

Sometimes

Agree

N

B . T - T -~ N~ R R

Most of
time

O N N N N

Strongly
Agree

W W

9}

L L L L e e W W

L L L L L W W

wown ;L Always



REFERENCES

1. Amorim AR, Rossner S, Neovius M, Lourenco PM, Linne Y. Does excess
pregnancy weight gain constitute a major risk for increasing long-term BMI?
Obesity. 2007;15:1278-1286.

2. Anderson ES, Winett RA, Wojcik JR. Self-regulation, self-efficacy, outcome
expectations, and social support: social cognitive theory and nutrition behavior.
Ann Behav Med. 2007;34:304-312.

3. Anderson JV, Bybee DI, Brown RM, McLean DF, Garcia EM, Breer ML, Schillo
BA. 5 a day fruit and vegetable intervention improves consumption in a low
income population. J Am Diet Assoc. 2001;101:195-202.

4. Annesi JJ. Relations of changes in exercise self-efficacy, physical self-concept,
and body satisfaction with weight changes in obese white and African American
women initiating a physical activity program. Ethn Dis. 2007;17:19-22.

5. Arnow B, Kenardy J, Agras WS. The Emotional Eating Scale: the development of
a measure to assess coping with negative affect by eating. Int J Eat Disord.
1995;18:79-90.

6. Baker EA, Schootman M, Barnidge E, Kelly C. The role of race and poverty in
access to foods that enable individuals to adhere to dietary guidelines. Prev

Chronic Dis. 2006;3:A76.

115



10.

11.

12.

13.

14.

Baker JL, Gamborg M, Heitmann BL, Lissner L, Sorensen TI, Rasmussen KM.
Breastfeeding reduces postpartum weight retention. Am J Clin Nutr.
2008;88:1543-1551.

Ball K, Crawford D. An investigation of psychological, social and environmental
correlates of obesity and weight gain in young women. Int J Obes. 2006;30:1240-
1249.

Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol
Rev. 1977;84:191-215.

Bandura A. Social cognitive theory: an agentic perspective. Annu Rev Psychol.
2001;52:1-26.

Bazzano LA, Song Y, Bubes V, Good CK, Manson JE, Liu S. Dietary intake of
whole and refined grain breakfast cereals and weight gain in men. Obes Res.
2005;13:1952-1960.

Beiseigel JM, Nickols-Richardson SM. Cognitive eating restraint scores are
associated with body fatness but not with other measures of dieting in women.
Appetite. 2004;43:47-53.

Bell AC, Swinburn BA, Amosa H, Scragg RK. A nutrition and exercise
intervention program for controlling weight in Samoan communities in New
Zealand. Int J Obes Relat Metab Disord. 2001;25:920-927.

Bellisle F, Clement K, Le Barzic M, Le Gall A, Guy-Grand B, Basdevant A. The
Eating Inventory and body adiposity from leanness to massive obesity: a study of

2509 adults. Obes Res. 2004;12:2023-2030.
116



15.

16.

17.

18.

19.

20.

21.

22.

Bhargava A. Socio-economic and behavioural factors are predictors of food use in
the National Food Stamp Program Survey. Br J Nutr. 2004;92:497-506.
Blanchard CM, McGannon KR, Spence JC, Rhodes RE, Nehl E, Baker F,
Bostwick J. Social ecological correlates of physical activity in normal weight,
overweight, and obese individuals. Int J Obes. 2005;29:720-726.

Blanchette L, Brug J. Determinants of fruit and vegetable consumption among 6-
12-year-old children and effective interventions to increase consumption. J Hum
Nutr Diet. 2005;18:431-443.

Block JP, Scribner RA, DeSalvo KB. Fast food, race/ethnicity, and income: a
geographic analysis. Am J Prev Med. 2004;27:211-217.

Blundell JE, Gillett A. Control of food intake in the obese. Obes Res.
2001;9:S263-270.

Boardley DJ, Sargent RG, Coker AL, Hussey JR, Sharpe PA. The relationship
between diet, activity, and other factors, and postpartum weight change by race.
Obstet Gynecol. 1995;86:834-838.

Bodor JN, Rose D, Farley TA, Swalm C, Scott SK. Neighbourhood fruit and
vegetable availability and consumption: the role of small food stores in an urban
environment. Public Health Nutr. 2008;11:413-420.

Bolton-Smith C, Casey CE, Gey KF, Smith WC, Tunstall-Pedoe H. Antioxidant
vitamin intakes assessed using a food-frequency questionnaire: correlation with

biochemical status in smokers and non-smokers. Br J Nutr. 1991;65:337-346.

117



23.

24.

25.

26.

27.

28.

29.

30.

Boutelle KN, Birkeland RW, Hannan PJ, Story M, Neumark-Sztainer D.
Associations between maternal concern for healthful eating and maternal eating
behaviors, home food availability, and adolescent eating behaviors. J Nutr Educ
Behav. 2007;39:248-256.

Bowman SA, Vinyard BT. Fast food consumption of U.S. adults: impact on
energy and nutrient intakes and overweight status. J Am Coll Nutr. 2004;23:163-
168.

Breitkopf CR, Berenson AB. Correlates of weight loss behaviors among low-
income African-American, Caucasian, and Latina women. Obstet Gynecol.
2004;103:231-239.

Brown SG, Barbosa G. Nothing is going to stop me now: obstacles perceived by
low-income women as they become self-sufficient. Public Health Nurs.
2001;18:364-372.

Brownell KD. Behavioral, psychological, and environmental predictors of obesity
and success at weight reduction. Int J Obes. 1984;8:543-550.

Burton P, Smit HJ, Lightowler HJ. The influence of restrained and external eating
patterns on overeating. Appetite. 2007;49:191-197.

Butler SM, Black DR, Blue CL, Gretebeck RJ. Change in diet, physical activity,
and body weight in female college freshman. Am J Health Behav. 2004;28:24-32.
Cahill JM, Freeland-Graves J, Shah BS, Lu H, Klohe-Lehman DM. Development
and validation of the Eating Stimulus Index in low-income, minority women in

early postpartum. J Am Diet Assoc. In Press.

118



31.

32.

33.

34.

35.

36.

37.

38.

Capaldi ED, Privitera GJ. Decreasing dislike for sour and bitter in children and
adults. Appetite. 2008;50:139-145.

Carels RA, Darby LA, Rydin S, Douglass OM, Cacciapaglia HM, O'Brien WH.
The relationship between self-monitoring, outcome expectancies, difficulties with
eating and exercise, and physical activity and weight loss treatment outcomes.
Ann Behav Med. 2005;30:182-190.

Castellanos VH, Marra MV, Johnson P. Enhancement of select foods at breakfast
and lunch increases energy intakes of nursing home residents with low meal
intakes. J Am Diet Assoc. 2009;109:445-451.

Chang MW, Baumann LC, Nitzke S, Brown RL. Predictors of fat intake behavior
differ between normal-weight and obese WIC mothers. Am J Health Promot.
2005;19:269-2717.

Chang MW, Nitzke S, Guilford E, Adair CH, Hazard DL. Motivators and barriers
to healthful eating and physical activity among low-income overweight and obese
mothers. J Am Diet Assoc. 2008;108:1023-1028.

Chatterjee N, Blakely DE, Barton C. Perspectives on obesity and barriers to
control from workers at a community center serving low-income Hispanic
children and families. J Community Health Nurs. 2005;22:23-36.

Clark LA, Watson D. Constructing validity: Basic issues in objective scale
development. Psychological Assessment. 1995;7:309-319.

Clark MM, Abrams DB, Niaura RS, Eaton CA, Rossi JS. Self-efficacy in weight

management. J Consult Clin Psychol. 1991;59:739-744.
119



39.

40.

41.

42.

43.

44.

45.

46.

Clark MM, Cargill BR, Medeiros ML, Pera V. Changes in self-efficacy following
obesity treatment. Obes Res. 1996;4:179-181.

Clarke KK, Freeland-Graves J, Klohe-Lehman DM, Bohman TM. Predictors of
weight loss in low-income mothers of young children. J Am Diet Assoc.
2007;107:1146-1154.

Contento IR, Zybert P, Williams SS. Relationship of cognitive restraint of eating
and disinhibition to the quality of food choices of Latina women and their young
children. Prev Med. 2005;40:326-336.

Cousins JH, Rubovits DS, Dunn JK, Reeves RS, Ramirez AG, Foreyt JP. Family
versus individually oriented intervention for weight loss in Mexican American
women. Public Health Rep. 1992;107:549-555.

Cowie CC, Rust KF, Byrd-Holt DD, Eberhardt MS, Flegal KM, Engelgau MM,
Saydah SH, Williams DE, Geiss LS, Gregg EW. Prevalence of diabetes and
impaired fasting glucose in adults in the U.S. population: National Health And
Nutrition Examination Survey 1999-2002. Diabetes Care. 2006;29:1263-1268.
Crowne DP, Marlowe D. A new scale of social desirability independent of
psychopathology. J Consult Psychol. 1960;24:349-354.

Daures JP, Gerber M, Scali J, Astre C, Bonifacj C, Kaaks R. Validation of a food-
frequency questionnaire using multiple-day records and biochemical markers:
application of the triads method. J Epidemiol Biostat. 2000;5:109-115.

de Castro JM, Plunkett S. A general model of intake regulation. Neurosci

Biobehav Rev. 2002;26:581-595.
120



47.

48.

49.

50.

51.

52.

53.

54.

Delahanty LM, Meigs JB, Hayden D, Williamson DA, Nathan DM. Psychological
and behavioral correlates of baseline BMI in the diabetes prevention program
(DPP). Diabetes Care. 2002;25:1992-1998.

Demory-Luce D, Morales M, Nicklas T, Baranowski T, Zakeri I, Berenson G.
Changes in food group consumption patterns from childhood to young adulthood:
the Bogalusa Heart Study. J Am Diet Assoc. 2004;104:1684-1691.

Dennis KE, Goldberg AP. Weight control self-efficacy types and transitions affect
weight-loss outcomes in obese women. Addict Behav. 1996;21:103-116.

Dennis KE, Tomoyasu N, McCrone SH, Goldberg AP, Bunyard L, Qi BB. Self-
efficacy targeted treatments for weight loss in postmenopausal women. Sch Ing
Nurs Pract. 2001;15:259-276.

Djousse L, Gaziano JM. Breakfast cereals and risk of heart failure in the
physicians' health study 1. Arch Intern Med. 2007;167:2080-2085.

Donnelly JE, Smith BK, Dunn L, Mayo MM, Jacobsen DJ, Stewart EE, Gibson C,
Sullivan DK. Comparison of a phone vs clinic approach to achieve 10% weight
loss. Int J Obes. 2007;31:1270-1276.

Drapeau V, Despres JP, Bouchard C, Allard L, Fournier G, Leblanc C, Tremblay
A. Modifications in food-group consumption are related to long-term body-weight
changes. Am J Clin Nutr. 2004;80:29-37.

Drewnowski A. Taste preferences and food intake. Annu Rev Nutr. 1997;17:237-

253.

121



55.

56.

57.

38.

59.

60.

61.

62.

Drewnowski A. Obesity and the food environment: dietary energy density and
diet costs. Am J Prev Med. 2004;27:154-162.

Drewnowski A, Henderson SA, Levine A, Hann C. Taste and food preferences as
predictors of dietary practices in young women. Public Health Nutr. 1999;2:513-
519.

Duffy VB. Associations between oral sensation, dietary behaviors and risk of
cardiovascular disease (CVD). Appetite. 2004;43:5-9.

Dykes J, Brunner EJ, Martikainen PT, Wardle J. Socioeconomic gradient in body
size and obesity among women: the role of dietary restraint, disinhibition and
hunger in the Whitehall II study. Int J Obes Relat Metab Disord. 2004;28:262-
268.

Eikenberry N, Smith C. Healthful eating: perceptions, motivations, barriers, and
promoters in low-income Minnesota communities. J Am Diet Assoc.
2004;104:1158-1161.

Eldredge KL, Agras WS. Weight and shape overconcern and emotional eating in
binge eating disorder. Int J Eat Disord. 1996;19:73-82.

Elfhag K, Tholin S, Rasmussen F. Consumption of fruit, vegetables, sweets and
soft drinks are associated with psychological dimensions of eating behaviour in
parents and their 12-year-old children. Public Health Nutr. 2008;11:914-923.
Engels HJ, Gretebeck RJ, Gretebeck KA, Jimenez L. Promoting healthful diets
and exercise: efficacy of a 12-week after-school program in urban African

Americans. J Am Diet Assoc. 2005;105:455-459.
122



63.

64.

65.

66.

67.

68.

69.

70.

Eyler AA, Haire-Joshu D, Brownson RC, Nanney MS. Correlates of fat intake
among urban, low income African Americans. Am J Health Behav. 2004;28:410-
417.

Feunekes GI, Stafleu A, de Graaf C, van Staveren WA. Family resemblance in fat
intake in The Netherlands. Eur J Clin Nutr. 1997;51:793-799.

Fitzgibbon ML, Blackman LR, Avellone ME. The relationship between body
image discrepancy and body mass index across ethnic groups. Obes Res.
2000;8:582-589.

Flegal KM, Graubard BI, Williamson DF, Gail MH. Cause-specific excess deaths
associated with underweight, overweight, and obesity. JAMA. 2007;298:2028-
2037.

Flood-Obbagy JE, Rolls BJ. The effect of fruit in different forms on energy intake
and satiety at a meal. Appetite. 2009;52:416-422.

Fogli-Cawley JJ, Dwyer JT, Saltzman E, McCullough ML, Troy LM, Jacques PF.
The 2005 Dietary Guidelines for Americans Adherence Index: development and
application. J Nutr. 2006;136:2908-2915.

Fontaine KR, Cheskin LJ. Self-efficacy, attendance, and weight loss in obesity
treatment. Addict Behav. 1997;22:567-570.

Foster GD, Wadden TA, Swain RM, Stunkard AJ, Platte P, Vogt RA. The Eating
Inventory in obese women: clinical correlates and relationship to weight loss. Int

J Obes Relat Metab Disord. 1998:;22:778-785.

123



71.

72.

73.

74.

75.

76.

7.

78.

French SA, Harnack L, Jeffery RW. Fast food restaurant use among women in the
Pound of Prevention study: dietary, behavioral and demographic correlates. Int J
Obes Relat Metab Disord. 2000;24:1353-1359.

Gallagher K1, Jakicic JM, Napolitano MA, Marcus BH. Psychosocial factors
related to physical activity and weight loss in overweight women. Med Sci Sports
Exerc. 2006;38:971-980.

Garner DM, Garfinkel PE. The Eating Attitudes Test: an index of the symptoms
of anorexia nervosa. Psychol Med. 1979;9:273-279.

Garner DM, Olmsted MP, Bohr Y, Garfinkel PE. The eating attitudes test:
psychometric features and clinical correlates. Psychol Med. 1982;12:871-878.
Gazmararian JA, Arrington TL, Bailey CM, Schwarz KS, Koplan JP. Prenatal
care for low-income women enrolled in a managed-care organization. Obstet
Gynecol. 1999;94:177-184.

Geliebter A, Aversa A. Emotional eating in overweight, normal weight, and
underweight individuals. Eat Behav. 2003;3:341-347.

George GC, Hanss-Nuss H, Milani TJ, Freeland-Graves JH. Food choices of low-
income women during pregnancy and postpartum. J Am Diet Assoc.
2005;105:899-907.

George GC, Milani TJ, Hanss-Nuss H, Freeland-Graves JH. Compliance with
dietary guidelines and relationship to psychosocial factors in low-income women

in late postpartum. J Am Diet Assoc. 2005;105:916-926.

124



79.

80.

81.

82.

83.

84.

George GC, Milani TJ, Hanss-Nuss H, Kim M, Freeland-Graves JH.
Development and validation of a semi-quantitative food frequency questionnaire
for young adult women in the southwestern United States. Nutr Res. 2004;24:29-
43.

Glanz K, Basil M, Maibach E, Goldberg J, Snyder D. Why Americans eat what
they do: taste, nutrition, cost, convenience, and weight control concerns as
influences on food consumption. J Am Diet Assoc. 1998;98:1118-1126.

Glanz K, Yaroch AL. Strategies for increasing fruit and vegetable intake in
grocery stores and communities: policy, pricing, and environmental change. Prev
Med. 2004;39:S75-80.

Gold EB, Block G, Crawford S, Lachance L, FitzGerald G, Miracle H, Sherman
S. Lifestyle and demographic factors in relation to vasomotor symptoms: baseline
results from the Study of Women's Health Across the Nation. Am J Epidemiol.
2004;159:1189-1199.

Goldstein GL, Daun H, Tepper BJ. Adiposity in middle-aged women is associated
with genetic taste blindness to 6-n-propylthiouracil. Obes Res. 2005;13:1017-
1023.

Gorbach SL, Morrill-LaBrode A, Woods MN, Dwyer JT, Selles WD, Henderson
M, Insull W, Jr., Goldman S, Thompson D, Clifford C, et al. Changes in food
patterns during a low-fat dietary intervention in women. J Am Diet Assoc.

1990;90:802-809.

125



85.

86.

87.

88.

89.

90.

91.

Gordon-Larsen P, Adair LS, Nelson MC, Popkin BM. Five-year obesity incidence
in the transition period between adolescence and adulthood: the National
Longitudinal Study of Adolescent Health. Am J Clin Nutr. 2004;80:569-575.
Gorin AA, Wing RR, Fava JL, Jakicic JM, Jeffery R, West DS, Brelje K, Dilillo
VG. Weight loss treatment influences untreated spouses and the home
environment: evidence of a ripple effect. Int J Obes. 2008;32:1678-1684.
Gormally J, Black S, Daston S, Rardin D. The assessment of binge eating severity
among obese persons. Addict Behav. 1982;7:47-55.

Greene LF, Malpede CZ, Henson CS, Hubbert KA, Heimburger DC, Ard JD.
Weight maintenance 2 years after participation in a weight loss program
promoting low-energy density foods. Obesity. 2006;14:1795-1801.

Hainer V, Kunesova M, Bellisle F, Hill M, Braunerova R, Wagenknecht M.
Psychobehavioral and nutritional predictors of weight loss in obese women
treated with sibutramine. Int J Obes. 2005;29:208-216.

Haire-Joshu D, Kreuter MK, Holt C, Steger-May K. Estimates of fruit and
vegetable intake in childhood and adult dietary behaviors of African American
women. J Nutr Educ Behav. 2004;36:309-314.

Hargreaves MK, Schlundt DG, Buchowski MS. Contextual factors influencing the
eating behaviours of African American women: a focus group investigation. Ethn

Health. 2002;7:133-147.

126



92. Harley K, Eskenazi B. Time in the United States, social support and health
behaviors during pregnancy among women of Mexican descent. Soc Sci Med.
2006;62:3048-3061.

93.  Harmon AH, Maretzki AN. Assessing food system attitudes among youth:
development and evaluation of attitude measures. J Nutr Educ Behav.
2006;38:91-95.

94.  Hawkins DS, Hornsby PP, Schorling JB. Stages of change and weight loss among
rural African American women. Obes Res. 2001;9:59-67.

95. Hawks SR, Madanat HN, Merrill RM, Goudy MB, Miyagawa T. A cross-cultural
analysis of 'motivation for eating' as a potential factor in the emergence of global
obesity: Japan and the United States. Health Promot Int. 2003;18:153-162.

96. Hawks SR, Merrill CG, Gast JA, Hawks JF. Validation of the motivation for
eating scale. Ecology Food Nutr. 2004;43:307-326.

97. Hellstrom PM, Geliebter A, Naslund E, Schmidt PT, Yahav EK, Hashim SA,
Yeomans MR. Peripheral and central signals in the control of eating in normal,
obese and binge-eating human subjects. Br J Nutr. 2004;92:S47-57.

98. Herman CP, Mack D. Restrained and unrestrained eating. J Pers. 1975;43:647-
660.

99. Hill AJ, Weaver CF, Blundell JE. Food craving, dietary restraint and mood.
Appetite. 1991;17:187-197.

100. Hill RJ, Davies PS. The validity of self-reported energy intake as determined

using the doubly labelled water technique. Br J Nutr. 2001;85:415-430.
127



101.

102.

103.

104.

105.

106.

107.

Hinton PS, Olson CM. Postpartum exercise and food intake: the importance of
behavior-specific self-efficacy. J Am Diet Assoc. 2001;101:1430-1437.

Hoerr SL, Bokram R, Lugo B, Bivins T, Keast DR. Risk for disordered eating
relates to both gender and ethnicity for college students. J Am Coll Nutr.
2002;21:307-314.

Hollis JF, Gullion CM, Stevens VJ, Brantley PJ, Appel LJ, Ard JD, Champagne
CM, Dalcin A, Erlinger TP, Funk K, Laferriere D, Lin PH, Loria CM, Samuel-
Hodge C, Vollmer WM, Svetkey LP. Weight loss during the intensive
intervention phase of the weight-loss maintenance trial. Am J Prev Med.
2008;35:118-126.

Holm-Denoma JM, Joiner TE, Vohs KD, Heatherton TF. The "freshman fifteen"
(the "freshman five" actually): predictors and possible explanations. Health
Psychol. 2008;27:S3-9.

Horchner R, Tuinebreijer W, Kelder H. Eating patterns in morbidly obese patients
before and after a gastric restrictive operation. Obes Surg. 2002;12:108-112.
Howard-Pitney B, Winkleby MA, Albright CL, Bruce B, Fortmann SP. The
Stanford Nutrition Action Program: a dietary fat intervention for low-literacy
adults. Am J Public Health. 1997;87:1971-1976.

Huang MH, Harrison GG, Mohamed MM, Gornbein JA, Henning SM, Go VL,
Greendale GA. Assessing the accuracy of a food frequency questionnaire for

estimating usual intake of phytoestrogens. Nutr Cancer. 2000;37:145-154.

128



108.

109.

110.

111.

112.

113.

114.

115.

116.

Institute of Medicine. Nutrition during pregnancy: Part I: Weight gain.
Washington, D. C.: National Academy Press, 1990.

Institute of Medicine, Food and Nutrition Board. Dietary reference intakes for
energy, carbohydrate, fiber, fat, fatty acids, cholesterol, protein, and amino acids
(macronutrients). Washington DC: National Academy Press; 2005.

Jaccard J, Wan CK. LISREL approaches to interaction effects in multiple
regression. Thousand Oaks, CA: Sage Publications; 1996.

Jackson B, Cooper ML, Mintz L, Albino A. Motivations to eat: scale development
and validation. Int J Obes Relat Metab Disord. 2003;37:297-318.

Jacobs AD, Ammerman AS, Ennett ST, Campbell MK, Tawney KW, Aytur SA,
Marshall SW, Will JC, Rosamond WD. Effects of a tailored follow-up
intervention on health behaviors, beliefs, and attitudes. J Womens Health.
2004;13:557-568.

Jeffery RW, Rick AM. Cross-sectional and longitudinal associations between
body mass index and marriage-related factors. Obes Res. 2002;10:809-815.
Jeffery RW, Utter J. The changing environment and population obesity in the
United States. Obes Res. 2003;11:S12-22.

Jetter KM, Cassady DL. The availability and cost of healthier food alternatives.
Am J Prev Med. 2006;30:38-44.

Jibaja-Weiss ML, Volk RJ, Kingery P, Smith QW, Holcomb JD. Tailored
messages for breast and cervical cancer screening of low-income and minority

women using medical records data. Patient Educ Couns. 2003;50:123-132.
129



117.

118.

119.

120.

121.

122.

Kac G, Benicio MH, Velasquez-Melendez G, Valente JG, Struchiner CJ.
Breastfeeding and postpartum weight retention in a cohort of Brazilian women.
Am J Clin Nutr. 2004;79:487-493.

Kac G, Benicio MH, Velasquez-Melendez G, Valente JG, Struchiner CJ.
Gestational weight gain and prepregnancy weight influence postpartum weight
retention in a cohort of brazilian women. J Nutr. 2004;134:661-666.

Kalichman SC, Kelly JA, Hunter TL, Murphy DA, Tyler R. Culturally tailored
HIV-AIDS risk-reduction messages targeted to African-American urban women:
impact on risk sensitization and risk reduction. J Consult Clin Psychol.
1993;61:291-295.

Kant AK, Andon MB, Angelopoulos TJ, Rippe JM. Association of breakfast
energy density with diet quality and body mass index in American adults:
National Health and Nutrition Examination Surveys, 1999-2004. Am J Clin Nutr.
2008;88:1396-1404.

Kerver JM, Yang EJ, Obayashi S, Bianchi L, Song WO. Meal and snack patterns
are associated with dietary intake of energy and nutrients in US adults. J Am Diet
Assoc. 2006;106:46-53.

Klassen AC, Garrett-Mayer E, Houts PS, Shankar S, Torio CM. The relationship
of body size to participation and success in a fruits and vegetables intervention

among low-income women. J Community Health. 2008;33:78-89.

130



123.

124.

125.

126.

127.

128.

129.

130.

Klesges RC, Eck LH, Ray JW. Who underreports dietary intake in a dietary
recall? Evidence from the Second National Health and Nutrition Examination
Survey. J Consult Clin Psychol. 1995;63:438-444.

Klohe-Lehman DM, Freeland-Graves J, Anderson ER, McDowell T, Clarke KK,
Hanss-Nuss H, Cai G, Puri D, Milani TJ. Nutrition knowledge is associated with
greater weight loss in obese and overweight low-income mothers. J Am Diet
Assoc. 2006;106:65-75.

Klohe-Lehman DM, Freeland-Graves J, Clarke KK, Cai G, Voruganti VS, Milani
TJ, Nuss HJ, Proffitt JM, Bohman TM. Low-income, overweight and obese
mothers as agents of change to improve food choices, fat habits, and physical
activity in their 1-to-3-year-old children. J Am Coll Nutr. 2007;26:196-208.
Kochar J, Djousse L, Gaziano JM. Breakfast cereals and risk of type 2 diabetes in
the Physicians' Health Study 1. Obesity. 2007;15:3039-3044.

Kratt P, Reynolds K, Shewchuk R. The role of availability as a moderator of
family fruit and vegetable consumption. Health Educ Behav. 2000;27:471-482.
Kreuter MW, Wray RJ. Tailored and targeted health communication: strategies
for enhancing information relevance. Am J Health Behav. 2003;27:S227-232.
Krummel DA. Postpartum weight control: a vicious cycle. J Am Diet Assoc.
2007;107:37-40.

Krummel DA, Semmens E, Boury J, Gordon PM, Larkin KT. Stages of change
for weight management in postpartum women. J Am Diet Assoc. 2004;104:1102-

1108.
131



131.

132.

133.

134.

135.

136.

137.

Laraia BA, Siega-Riz AM, Kaufman JS, Jones SJ. Proximity of supermarkets is
positively associated with diet quality index for pregnancy. Prev Med.
2004;39:869-875.

Larsen JK, van Ramshorst B, Geenen R, Brand N, Stroebe W, van Doornen LJ.
Binge eating and its relationship to outcome after laparoscopic adjustable gastric
banding. Obes Surg. 2004;14:1111-1117.

Larson NI, Nelson MC, Neumark-Sztainer D, Story M, Hannan PJ. Making time
for meals: meal structure and associations with dietary intake in young adults. J
Am Diet Assoc. 2009;109:72-79.

Larson NI, Neumark-Sztainer D, Hannan PJ, Story M. Family meals during
adolescence are associated with higher diet quality and healthful meal patterns
during young adulthood. J Am Diet Assoc. 2007;107:1502-1510.

Larson NI, Neumark-Sztainer DR, Harnack LJ, Wall MM, Story MT, Eisenberg
ME. Fruit and vegetable intake correlates during the transition to young
adulthood. Am J Prev Med. 2008;35:33-37.

Larson NI, Neumark-Sztainer DR, Story MT, Wall MM, Harnack LJ, Eisenberg
ME. Fast food intake: longitudinal trends during the transition to young adulthood
and correlates of intake. J Adolesc Health. 2008;43:79-86.

Larson NI, Perry CL, Story M, Neumark-Sztainer D. Food preparation by young
adults is associated with better diet quality. J Am Diet Assoc. 2006;106:2001-

2007.

132



138. LaVeist TA, Keith VM, Gutierrez ML. Black/white differences in prenatal care
utilization: an assessment of predisposing and enabling factors. Health Serv Res.
1995;30:43-58.

139. Ledikwe JH, Rolls BJ, Smiciklas-Wright H, Mitchell DC, Ard JD, Champagne C,
Karanja N, Lin PH, Stevens VJ, Appel LJ. Reductions in dietary energy density
are associated with weight loss in overweight and obese participants in the
PREMIER trial. Am J Clin Nutr. 2007;85:1212-1221.

140. Lee SK, Sobal J, Frongillo EA, Olson CM, Wolfe WS. Parity and body weight in
the United States: differences by race and size of place of residence. Obes Res.
2005;13:1263-1269.

141. Leermakers EA, Anglin K, Wing RR. Reducing postpartum weight retention
through a correspondence intervention. Int J Obes Relat Metab Disord.
1998;22:1103-1109.

142.  Leigh B, Milgrom J. Risk factors for antenatal depression, postnatal depression
and parenting stress. BMC Psychiatry. 2008;8:24.

143.  Lindroos AK, Lissner L, Mathiassen ME, Karlsson J, Sullivan M, Bengtsson C,
Sjostrom L. Dietary intake in relation to restrained eating, disinhibition, and
hunger in obese and nonobese Swedish women. Obes Res. 1997;5:175-182.

144. Linne Y, Dye L, Barkeling B, Rossner S. Weight development over time in
parous women--the SPAWN study--15 years follow-up. Int J Obes Relat Metab

Disord. 2003;27:1516-1522.

133



145.

146.

147.

148.

149.

150.

151.

152.

Linne Y, Dye L, Barkeling B, Rossner S. Long-term weight development in
women: a 15-year follow-up of the effects of pregnancy. Obes Res.
2004;12:1166-1178.

Lluch A, Herbeth B, Mejean L, Siest G. Dietary intakes, eating style and
overweight in the Stanislas Family Study. Int J Obes Relat Metab Disord.
2000;24:1493-1499.

Lovelady CA, Garner KE, Moreno KL, Williams JP. The effect of weight loss in
overweight, lactating women on the growth of their infants. N Engl J Med.
2000;342:449-453.

Lovelady CA, Stephenson KG, Kuppler KM, Williams JP. The effects of dieting
on food and nutrient intake of lactating women. J Am Diet Assoc. 2006;106:908-
912.

Lowe MR, Levine AS. Eating motives and the controversy over dieting: eating
less than needed versus less than wanted. Obes Res. 2005;13:797-806.

Mahabir S, Baer DJ, Giffen C, Subar A, Campbell W, Hartman TJ, Clevidence B,
Albanes D, Taylor PR. Calorie intake misreporting by diet record and food
frequency questionnaire compared to doubly labeled water among
postmenopausal women. Eur J Clin Nutr. 2006;60:561-565.

Martin CK, O'Neil PM, Pawlow L. Changes in food cravings during low-calorie
and very-low-calorie diets. Obesity. 2006;14:115-121.

Martin PD, Dutton GR, Brantley PJ. Self-efficacy as a predictor of weight change

in African-American women. Obes Res. 2004;12:646-651.
134



153.

154.

155.

156.

157.

158.

159.

160.

McCrory MA, Suen VM, Roberts SB. Biobehavioral influences on energy intake
and adult weight gain. J Nutr. 2002;132:S3830-3834.

McGuire MT, Wing RR, Klem ML, Seagle HM, Hill JO. Long-term maintenance
of weight loss: do people who lose weight through various weight loss methods
use different behaviors to maintain their weight? Int J Obes Relat Metab Disord.
1998;22:572-5717.

Mehta NK, Chang VW. Weight status and restaurant availability a multilevel
analysis. Am J Prev Med. 2008;34:127-133.

Mela DJ. Determinants of food choice: relationships with obesity and weight
control. Obes Res. 2001;9:S249-255.

Melanson KJ, Angelopoulos TJ, Nguyen VT, Martini M, Zukley L, Lowndes J,
Dube TJ, Fiutem JJ, Yount BW, Rippe JM. Consumption of whole-grain cereals
during weight loss: effects on dietary quality, dietary fiber, magnesium, vitamin
B-6, and obesity. J Am Diet Assoc. 2006;106:1380-1388.

Mennella JA, Pepino MY, Reed DR. Genetic and environmental determinants of
bitter perception and sweet preferences. Pediatrics. 2005;115:e216-222.

Moore LV, Diez Roux AV. Associations of neighborhood characteristics with the
location and type of food stores. Am J Public Health. 2006;96:325-331.

Morgan KJ, Zabik ME, Stampley GL. The role of breakfast in diet adequacy of

the U.S. adult population. J Am Coll Nutr. 1986;5:551-563.

135



161.

162.

163.

164.

165.

166.

167.

168.

Morland K, Filomena S. Disparities in the availability of fruits and vegetables
between racially segregated urban neighbourhoods. Public Health Nutr.
2007;10:1481-1489.

Morton JF, Guthrie JF. Diet-related knowledge, attitudes, and practices of low-
income individuals with children in the household. Fam Econ Nutr Rev.
1997;10:2-14.

MyPyramid US Department of Agriculture. Web site www.mypyramid.gov
Accessed August 25, 2008.

Nanney MS, Schermbeck R, Haire-Joshu D. Examination of the adherence to the
"5 A Day the Color Way" campaign among parents and their preschool children. J
Cancer Educ. 2007;22:177-180.

National Institutes of Health (NIH). Clinical Guidelines on the Identification,
Evaluation, and Treatment of Overweight and Obesity in Adults: the evidence
report. Obes Res. 1998;6:S51-209.

Neumark-Sztainer D, Story M, Hannan PJ, Rex J. New Moves: a school-based
obesity prevention program for adolescent girls. Prev Med. 2003;37:41-51.
Neumark-Sztainer D, Wall M, Perry C, Story M. Correlates of fruit and vegetable
intake among adolescents. Findings from Project EAT. Prev Med. 2003;37:198-
208.

Nickols-Richardson SM, Coleman MD, Volpe 1J, Hosig KW. Perceived hunger is

lower and weight loss is greater in overweight premenopausal women consuming

136



169.

170.

171.

172.

173.

174.

175.

a low-carbohydrate/high-protein vs high-carbohydrate/low-fat diet. J Am Diet
Assoc. 2005;105:1433-1437.

Niemeier HM, Raynor HA, Lloyd-Richardson EE, Rogers ML, Wing RR. Fast
food consumption and breakfast skipping: predictors of weight gain from
adolescence to adulthood in a nationally representative sample. J Adolesc Health.
2006;39:842-849.

Norman GR, Streiner DL. Health Measurement Scales: a practical guide to their
development and use. 3rd ed. New York: Oxford University Press Inc; 2003.
Nothwehr F. Attitudes and behaviors related to weight control in two diverse
populations. Prev Med. 2004;39:674-680.

Nuss H, Clarke K, Klohe-Lehman D, Freeland-Graves J. Influence of nutrition
attitudes and motivators for eating on postpartum weight status in low-income
new mothers. J Am Diet Assoc. 2006;106:1774-1782.

Nuss H, Freeland-Graves J, Clarke K, Klohe-Lehman D, Milani TJ. Greater
nutrition knowledge is associated with lower 1-year postpartum weight retention
in low-income women. J Am Diet Assoc. 2007;107:1801-1806.

O'Toole ML, Sawicki MA, Artal R. Structured diet and physical activity prevent
postpartum weight retention. J Womens Health. 2003;12:991-998.

Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM. Prevalence

of overweight and obesity in the United States. JAMA. 2006;295:1549-1555.

137



176.

177.

178.

179.

180.

181.

182.

183.

Ogden CL, Carroll MD, McDowell MA, Flegal KM. Obesity among adults in the
United States: no change since 2003-2004. HCHS data brief no 1. Hyattsville,
MD: National Center for Health Statistics, 2007.

Ogden CL, Yanovski SZ, Carroll MD, Flegal KM. The epidemiology of obesity.
Gastroenterology. 2007;132:2087-2102.

Olson CM, Bove CF, Miller EO. Growing up poor: long-term implications for
eating patterns and body weight. Appetite. 2007;49:198-207.

Ostbye T, Krause KM, Brouwer RJ, Lovelady CA, Morey MC, Bastian LA,
Peterson BL, Swamy GK, Chowdhary J, McBride CM. Active Mothers
Postpartum (AMP): rationale, design, and baseline characteristics. J/ Womens
Health. 2008;17:1567-1575.

Ouwens MA, van Strien T, van der Staak CP. Tendency toward overeating and
restraint as predictors of food consumption. Appetite. 2003;40:291-298.
Paeratakul S, Ferdinand DP, Champagne CM, Ryan DH, Bray GA. Fast-food
consumption among US adults and children: dietary and nutrient intake profile. J
Am Diet Assoc. 2003;103:1332-1338.

Paeratakul S, White MA, Williamson DA, Ryan DH, Bray GA. Sex,
race/ethnicity, socioeconomic status, and BMI in relation to self-perception of
overweight. Obes Res. 2002;10:345-350.

Painter JE, Wansink B, Hieggelke JB. How visibility and convenience influence

candy consumption. Appetite. 2002;38:237-238.

138



184.

185.

186.

187.

188.

189.

190.

191.

Palmeira AL, Teixeira PJ, Branco TL, Martins SS, Minderico CS, Barata JT,
Serpa SO, Sardinha LB. Predicting short-term weight loss using four leading
health behavior change theories. Int J Behav Nutr Phys Act. 2007;4:14.

Parker JD, Abrams B. Differences in postpartum weight retention between black
and white mothers. Obstet Gynecol. 1993;81:768-774.

Pasman WJ, Blokdijk VM, Bertina FM, Hopman WP, Hendriks HF. Effect of two
breakfasts, different in carbohydrate composition, on hunger and satiety and mood
in healthy men. Int J Obes Relat Metab Disord. 2003;27:663-668.

Peng W. Design and evaluation of a computer game to promote a healthy diet for
young adults. Health Commun. 2009;24:115-127.

Pinaquy S, Chabrol H, Simon C, Louvet JP, Barbe P. Emotional eating,
alexithymia, and binge-eating disorder in obese women. Obes Res. 2003;11:195-
201.

Polit DF, Beck CT. The content validity index: are you sure you know what's
being reported? Critique and recommendations. Res Nurs Health. 2006;29:489-
497.

Provencher V, Drapeau V, Tremblay A, Despres JP, Lemieux S. Eating behaviors
and indexes of body composition in men and women from the Quebec family
study. Obes Res. 2003;11:783-792.

Rasmussen M, Krolner R, Klepp KI, Lytle L, Brug J, Bere E, Due P.

Determinants of fruit and vegetable consumption among children and adolescents:

139



192.

193.

194.

195.

196.

197.

a review of the literature. Part I: Quantitative studies. Int J Behav Nutr Phys Act.
2006;3:22.

Reicks M, Randall JL, Haynes BJ. Factors affecting consumption of fruits and
vegetables by low-income families. J Am Diet Assoc. 1994;94:1309-1311.
Ritchie LD, Spector P, Stevens MJ, Schmidt MM, Schreiber GB, Striegel-Moore
RH, Wang MC, Crawford PB. Dietary patterns in adolescence are related to
adiposity in young adulthood in black and white females. J Nutr. 2007;137:399-
406.

Roach JB, Yadrick MK, Johnson JT, Boudreaux LJ, Forsythe WA, 3rd, Billon W.
Using self-efficacy to predict weight loss among young adults. J Am Diet Assoc.
2003;103:1357-1359.

Rooney BL, Schauberger CW. Excess pregnancy weight gain and long-term
obesity: one decade later. Obstet Gynecol. 2002;100:245-252.

Rosamond WD, Ammerman AS, Holliday JL, Tawney KW, Hunt KJ, Keyserling
TC, Will JC, Mokdad AH. Cardiovascular disease risk factor intervention in low-
income women: the North Carolina WISEWOMAN project. Prev Med.
2000;31:370-379.

Rosenthal B, Allen GJ, Winter C. Husband involvement in the behavioral
treatment of overweight women: initial effects and long-term follow-up. Int J

Obes. 1980;4:165-173.

140



198.

199.

200.

201.

202.

203.

204.

205.

Rumpler WV, Kramer M, Rhodes DG, Moshfegh AJ, Paul DR. Identifying
sources of reporting error using measured food intake. Eur J Clin Nutr.
2008;62:544-552.

Runge CF. Economic consequences of the obese. Diabetes. 2007;56:2668-2672.
Sanchez-Vaznaugh EV, Kawachi I, Subramanian SV, Sanchez BN, Acevedo-
Garcia D. Do Socioeconomic Gradients in Body Mass Index Vary by
Race/Ethnicity, Gender, and Birthplace? Am J Epidemiol. 2009.

Satia JA, Galanko JA, Neuhouser ML. Food nutrition label use is associated with
demographic, behavioral, and psychosocial factors and dietary intake among
African Americans in North Carolina. J Am Diet Assoc. 2005;105:392-402.
Satia JA, Kristal AR, Patterson RE, Neuhouser ML, Trudeau E. Psychosocial
factors and dietary habits associated with vegetable consumption. Nutrition.
2002;18:247-254.

Sawaya AL, Tucker K, Tsay R, Willett W, Saltzman E, Dallal GE, Roberts SB.
Evaluation of four methods for determining energy intake in young and older
women: comparison with doubly labeled water measurements of total energy
expenditure. Am J Clin Nutr. 1996;63:491-499.

Schachter S. Obesity and Eating. Internal and external cues differentially affect
the eating behavior of obese and normal subjects. Science. 1968;161:751-756.
Schieve LA, Cogswell ME, Scanlon KS. Trends in pregnancy weight gain within
and outside ranges recommended by the Institute of Medicine in a WIC

population. Matern Child Health J. 1998;2:111-116.
141



206.  Schlundt DG, Hargreaves MK, Buchowski MS. The Eating Behavior Patterns
Questionnaire predicts dietary fat intake in African American women. J Am Diet
Assoc. 2003;103:338-345.

207.  Schmitt NM, Nicholson WK, Schmitt J. The association of pregnancy and the
development of obesity - results of a systematic review and meta-analysis on the
natural history of postpartum weight retention. Int J Obes. 2007;31:1642-1651.

208. Schultes B, Oltmanns KM, Kern W, Fehm HL, Born J, Peters A. Modulation of
hunger by plasma glucose and metformin. J Clin Endocrinol Metab.
2003;88:1133-1141.

209. Schulz M, Nothlings U, Hoffmann K, Bergmann MM, Boeing H. Identification of
a food pattern characterized by high-fiber and low-fat food choices associated
with low prospective weight change in the EPIC-Potsdam cohort. J Nutr.
2005;135:1183-1189.

210. Siegel JM, Yancey AK, McCarthy WJ. Overweight and depressive symptoms
among African-American women. Prev Med. 2000;31:232-240.

211.  Skinner CS, Campbell MK, Rimer BK, Curry S, Prochaska JO. How effective is
tailored print communication? Ann Behav Med. 1999;21:290-298.

212.  Smith AM, Lopez-Jimenez F, McMahon MM, Thomas RJ, Wellik MA, Jensen
MD, Hensrud DD. Action on obesity: report of a mayo clinic national summit.

Mayo Clin Proc. 2005;80:527-532.

142



213.

214.

215.

216.

217.

218.

219.

220.

Smith DE, Lewis CE, Caveny JL, Perkins LL, Burke GL, Bild DE. Longitudinal
changes in adiposity associated with pregnancy. The CARDIA Study. Coronary
Artery Risk Development in Young Adults Study. JAMA. 1994;271:1747-1751.
Sobik L, Hutchison K, Craighead L. Cue-elicited craving for food: a fresh
approach to the study of binge eating. Appetite. 2005;44:253-261.

Sorensen LB, Moller P, Flint A, Martens M, Raben A. Effect of sensory
perception of foods on appetite and food intake: a review of studies on humans.
Int J Obes Relat Metab Disord. 2003;27:1152-1166.

Speechly DP, Buffenstein R. Greater appetite control associated with an increased
frequency of eating in lean males. Appetite. 1999;33:285-297.

Spurrier NJ, Magarey AA, Golley R, Curnow F, Sawyer MG. Relationships
between the home environment and physical activity and dietary patterns of
preschool children: a cross-sectional study. Int J Behav Nutr Phys Act. 2008;5:31.
Steinhardt MA, Bezner JR, Adams TB. Outcomes of a traditional weight control
program and a nondiet alternative: a one-year comparison. J Psychol.
1999;133:495-513.

Steptoe A, Pollard TM, Wardle J. Development of a measure of the motives
underlying the selection of food: the food choice questionnaire. Appetite.
1995;25:267-284.

Stewart AW, Jackson RT, Ford MA, Beaglehole R. Underestimation of relative
weight by use of self-reported height and weight. Am J Epidemiol. 1987;125:122-

126.
143



221.

222.

223.

224.

225.

226.

227.

228.

Story M, Kaphingst KM, Robinson-O'Brien R, Glanz K. Creating healthy food
and eating environments: policy and environmental approaches. Annu Rev Public
Health. 2008;29:253-272.

Story M, Neumark-Sztainer D, French S. Individual and environmental influences
on adolescent eating behaviors. J Am Diet Assoc. 2002;102:S40-51.

Stotland NE, Haas JS, Brawarsky P, Jackson RA, Fuentes-Afflick E, Escobar GJ.
Body mass index, provider advice, and target gestational weight gain. Obstet
Gynecol. 2005;105:633-638.

Stunkard AJ, Fernstrom MH, Price RA, Buss E, Frank E, Kupfer DJ. Weight
change in depression: influence of "disinhibition" is mediated by body mass and
other variables. Psychiatry Res. 1991;38:197-200.

Stunkard AJ, Messick S. The three-factor eating questionnaire to measure dietary
restraint, disinhibition and hunger. J Psychosom Res. 1985;29:71-83.

Subar AF, Ziegler RG, Thompson FE, Johnson CC, Weissfeld JL, Reding D,
Kavounis KH, Hayes RB. Is shorter always better? Relative importance of
questionnaire length and cognitive ease on response rates and data quality for two
dietary questionnaires. Am J Epidemiol. 2001;153:404-409.

Tabachnick BG, Fidell LS. Using Multivariate Statistics. 4th ed. Needham
Heights, MA: Allyn & Bacon; 2000.

Teixeira PJ, Going SB, Houtkooper LB, Cussler EC, Metcalfe LL, Blew RM,

Sardinha LB, Lohman TG. Pretreatment predictors of attrition and successful

144



229.

230.

231.

232.

233.

234.

weight management in women. Int J Obes Relat Metab Disord. 2004;28:1124-
1133.

Turrell G. Socioeconomic differences in food preference and their influence on
healthy food purchasing choices J Hum Nutr Diet. 1998;11:135-149.

Turton P, Hughes P, Bolton H, Sedgwick P. Incidence and demographic
correlates of eating disorder symptoms in a pregnant population. Int J Eat Disord.
1999;26:448-452.

U. S. Department of Health and Human Services, U. S. Department of
Agriculture, U. S. Dietary Guidelines Advisory Committee. Dietary guidelines for
Americans, 2005. 6th ed. Washington, D.C.: U. S. Government Printing Office;
2005.

U.S. Department of Agriculture, Food and Nutrition Service. 2008 CFR title 7
Vol 4, chapter II (1-1-08 edition). 246-Special Supplemental Nutrition Program
for Women, Infants and Children (WIC). Subpart D-Participant benefits. §246.10
supplemental foods. Available at: www.fns.usda.gov/wic/lawsandregulations/
WICRegulations-7CFR246.pdf. Accessed April 14, 2009.

Vahratian A. Prevalence of overweight and obesity among women of childbearing
age: results from the 2002 National Survey of Family Growth. Matern Child
Health J. 2009;13:268-273.

van de Laar FA, van de Lisdonk EH, Lucassen PL, Stafleu A, Mulder J, van den
Hoogen HJ, Rutten GE, van Weel C. Eating behaviour and adherence to diet in

patients with Type 2 diabetes mellitus. Diabet Med. 2006;23:788-794.
145



235.

236.

237.

238.

239.

240.

241.

Van Duyn MA, Kristal AR, Dodd K, Campbell MK, Subar AF, Stables G,
Nebeling L, Glanz K. Association of awareness, intrapersonal and interpersonal
factors, and stage of dietary change with fruit and vegetable consumption: a
national survey. Am J Health Promot. 2001;16:69-78.

van Strien T. Ice-cream consumption, tendency toward overeating, and
personality. Int J Eat Disord. 2000;28:460-464.

van Strien T, Frijters JE, Bergers GP, Defares PB. The Dutch Eating Behavior
Questionnaire (DEBQ) for assessment of restrained, emotional, and external
eating behavior Int J Eat Disord. 1986;5:295-315.

van Strien T, Frijters JE, Roosen RG, Knuiman-Hijl WJ, Defares PB. Eating
behavior, personality traits and body mass in women. Addict Behav. 1985;10:333-
343.

van Strien T, Ouwens MA. Counterregulation in female obese emotional eaters:
Schachter, Goldman, and Gordon's (1968) test of psychosomatic theory revisited.
Eat Behav. 2003;3:329-340.

van Strien T, van de Laar FA, van Leeuwe JF, Lucassen PL, van den Hoogen HJ,
Rutten GE, van Weel C. The dieting dilemma in patients with newly diagnosed
type 2 diabetes: does dietary restraint predict weight gain 4 years after diagnosis?
Health Psychol. 2007;26:105-112.

Vogels N, Diepvens K, Westerterp-Plantenga MS. Predictors of long-term weight

maintenance. Obes Res. 2005;13:2162-2168.

146



242.

243.

244.

245.

246.

247.

248.

Von Ah D, Ebert S, Ngamvitroj A, Park N, Kang DH. Predictors of health
behaviours in college students. J Adv Nurs. 2004;48:463-474.

Walcott-McQuigg JA. Psychological factors influencing cardiovascular risk
reduction behavior in low and middle income African-American women. J Natl
Black Nurses Assoc. 2000;11:27-35.

Walker LO, Freeland-Graves JH, Milani T, Hanss-Nuss H, George G, Sterling
BS, Kim M, Timmerman GM, Wilkinson S, Arheart KL, Stuifbergen A. Weight
and behavioral and psychosocial factors among ethnically diverse, low-income
women after childbirth: I. Methods and context. Women Health. 2004;40:1-17.
Waller G, Osman S. Emotional eating and eating psychopathology among non-
eating-disordered women. Int J Eat Disord. 1998;23:419-424.

Wamsteker EW, Geenen R, lestra J, Larsen JK, Zelissen PM, van Staveren WA.
Obesity-related beliefs predict weight loss after an 8-week low-calorie diet. J Am
Diet Assoc. 2005;105:441-444.

Wang MC, Kim S, Gonzalez AA, MacLeod KE, Winkleby MA. Socioeconomic
and food-related physical characteristics of the neighbourhood environment are
associated with body mass index. J Epidemiol Community Health. 2007;61:491-
498.

Wardle J, Parmenter K, Waller J. Nutrition knowledge and food intake. Appetite.

2000;34:269-275.

147



249.

250.

251.

252.

253.

254.

255.

Warren JM, Henry CJ, Lightowler HJ, Bradshaw SM, Perwaiz S. Evaluation of a
pilot school programme aimed at the prevention of obesity in children. Health
Promot Int. 2003;18:287-296.

Warziski MT, Sereika SM, Styn MA, Music E, Burke LE. Changes in self-
efficacy and dietary adherence: the impact on weight loss in the PREFER study. J
Behav Med. 2008;31:81-92.

White MA, Grilo CM. Psychometric properties of the Food Craving Inventory
among obese patients with binge eating disorder. Eat Behav. 2005;6:239-245.
White MA, Whisenhunt BL, Williamson DA, Greenway FL, Netemeyer RG.
Development and validation of the food-craving inventory. Obes Res.
2002;10:107-114.

Williams L, Germov J, Young A. Preventing weight gain: a population cohort
study of the nature and effectiveness of mid-age women's weight control
practices. Int J Obes. 2007;31:978-986.

Williamson DF, Madans J, Pamuk E, Flegal KM, Kendrick JS, Serdula MK. A
prospective study of childbearing and 10-year weight gain in US white women 25
to 45 years of age. Int J Obes Relat Metab Disord. 1994;18:561-569.

Wilson AM, Magarey AM, Mastersson N. Reliability and relative validity of a
child nutrition questionnaire to simultaneously assess dietary patterns associated
with positive energy balance and food behaviours, attitudes, knowledge and

environments associated with healthy eating. Int J Behav Nutr Phys Act. 2008;5:5.

148



256. Wilson GT. Assessing treatment outcome in bulimia nervosa: A methodological
note. Int J Eat Disord. 1987;6:339-348.

257. Wing RR, Jeffery RW. Benefits of recruiting participants with friends and
increasing social support for weight loss and maintenance. J Consult Clin
Psychol. 1999;67:132-138.

258. Winkleby MA, Kraemer HC, Ahn DK, Varady AN. Ethnic and socioeconomic
differences in cardiovascular disease risk factors: findings for women from the
Third National Health and Nutrition Examination Survey, 1988-1994. JAMA.
1998;280:356-362.

259. Yanek LR, Moy TF, Becker DM. Comparison of food frequency and dietary
recall methods in African-American women. J Am Diet Assoc. 2001;101:1361-
1364.

260. Yaroch AL, Resnicow K, Davis M, Davis A, Smith M, Khan LK. Development of
a modified picture-sort food frequency questionnaire administered to low-income,
overweight, African-American adolescent girls. J Am Diet Assoc. 2000;100:1050-
1056.

261. Yeh MC, Ickes SB, Lowenstein LM, Shuval K, Ammerman AS, Farris R, Katz
DL. Understanding barriers and facilitators of fruit and vegetable consumption
among a diverse multi-ethnic population in the USA. Health Promot Int.
2008;23:42-51.

262. Yen M, Lo LH. Examining test-retest reliability: an intra-class correlation

approach. Nurs Res. 2002;51:59-62.
149



263. Young LR, Nestle M. Expanding portion sizes in the US marketplace:
implications for nutrition counseling. J Am Diet Assoc. 2003;103:231-234.
264. Zandstra EH, De Graaf C, Mela DJ, Van Staveren WA. Short- and long-term

effects of changes in pleasantness on food intake. Appetite. 2000;34:253-260.

150



VITA

Jodi Marie Cahill was born in St. Louis, Missouri on October 10, 1975. She is the
daughter of Edward Arthur Cahill and Donna Jean Cahill. After graduating from Cy-Fair
High School, she attended Texas State University, San Marcos, Texas and received the
degree of Bachelor of Science in Microbiology in 2002. During the following years she
was employed as a Research Assistant at The University of Texas M.D. Anderson Cancer
Center Science Park — Research Division in Smithville, Texas. In August of 2003, she

entered the Graduate School of The University of Texas at Austin.

Permanent address: 61 St Stephens School Road, Austin, TX 78746

This dissertation was typed by the author.

151



