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Abstract

Background: Consumption of foods and beverages rich in sugar, fat, and salt remains
high across all races and ages in the United States. In view of the multifactorial etiology
of weight gain, efforts that simultaneously address multiple levels of the food system are
recommended that will impact on food selection and consumption. Thus, multilevel
multicomponent interventions to address childhood obesity and improve food-related
behaviors and intake are needed, particularly in low-resource settings. It is also important
to test whether community interventions are effective in ‘real-world’ conditions and in
hard-to-reach populations, as participants need to have sufficient exposure to the
intervention.

Objective: To evaluate how a multilevel multicomponent childhood obesity prevention
intervention impacted the diet and food-related behaviors of low-income urban,
predominantly African American families living in neighborhoods with low access to
healthy foods in Baltimore City, and to evaluate the patterns of exposure to the different
components of the intervention.

Methods: B’more Healthy Communities for Kids (BHCK) was a group-randomized
controlled trial in 30 low-income areas in Baltimore for 534 African American youth
aged 9-15 years old. BHCK components (policy, wholesaler, small stores, youth-mentor
led nutrition education, and social media) simultaneously promoted purchase and
consumption of low-sugar, low-fat foods/beverages. Exposure to the different
intervention components was assessed via post-intervention interviews with 385 youths
and their adult caregivers. Exposure scores were generated based on self-reported

viewing of BHCK materials and participating in activities. Food consumption in youth
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(n=357) was assessed pre/post-intervention using the Block Kids Food Frequency
Questionnaire. Analyses were stratified by age (school-age: 9-12; adolescent: 13-15).
Additionally, caregivers’ (n=516) self-reported household food acquisition frequency for
food items over 30 days, and usual consumption of fruit and vegetable (FV) was assessed
in a sub-sample of 226 caregivers via the NCI FV Screener. Hierarchical multilevel
models were conducted with random effects at the community and individual levels and
assessed average-treatment-effects (ATE). Treatment-on-the-treated-effect (TTE)
analyses evaluated the correlation between behavioral change and exposure to BHCK
among adults.

Results: The BHCK intervention group was more exposed to the program components,
and the comparison group also received some exposure, though to a lesser degree. In
ATE analysis, youth in the intervention group purchased almost 1.5 more healthier
food/beverage items per week, compared to their counterparts (f = 1.4; 95% CI: 0.1; 2.8).
The age-stratified analysis demonstrated that BHCK decreased kcal intake from sweet
snacks among intervention adolescents (13-15 years old) by 3.5% compared to their
counterparts (f =-3.5; 95% CI: -7.76; -0.05). No significant effect of the intervention
was found on caregiver food-related behaviors in the ATE analysis. However, the TTE
showed a statistically significant increase in daily intake of fruits by 0.2 servings among
adult participants who reported higher exposure to the intervention (0.2+0.1; 95% CI
0.1;0.5). Caregivers reporting greater exposure to social media tripled their daily fruit
intake (3.1+0.9; 95% CI 1.3;4.9), compared to baseline.

Conclusions: Multilevel, multicomponent environmental childhood obesity programs are

a promising strategy to improve eating behaviors among low-income urban youth. Child-
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focused community-based nutrition interventions may also benefit family members.
Future community-based environmental intervention trials targeting low-income
populations may consider enrolling larger sample sizes and improving program intensity,
as the likelihood of low exposure is high. Future multilevel studies should consider using

social media to improve reach and engage caregiver participants.
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Chapter 1. Introduction

1.1 Study Objectives

Obesity, one of the biggest public health challenges worldwide, disproportionally
affects low-income urban communities of color.! Diets of American youth and adults are
often characterized by high intakes of refined carbohydrates, added sugars, fats, and salt
due to high consumption of energy dense, processed foods, and very low intake of low-
calorie, health promoting, fiber-rich fruits and vegetables.

In order to improve dietary patterns within a population, nutrition interventions
need to focus not only on the individual level, but also on the environmental context that
affects individual eating behavior. The multifactorial causes of obesity are well-
recognized, and it is clear that no single community program or policy provides a
comprehensive solution.>* Nutritional education alone is limited, particularly in settings
where the food and built environments are restricted, such as in low-income urban
settings where healthy choices are not accessible. Thus, individual behavior change is
more likely to occur and be sustained if the environment is conducive to an adoption of
healthy food choices accompanied by educational strategies. Most randomized controlled
trials aiming to prevent childhood obesity have been primarily school-based and have
shown mixed results.’ One possible explanation for these mixed results is differential
access to healthy and unhealthy food outside of the school environment across income
groups.

Low-income African American populations in the U.S. often live in food

environments that promote unhealthy food choices and lack healthier foods. As such,



these populations experience higher rates of food insecurity and are at a greater risk of
consuming inadequate diets, making them more susceptible to obesity and other diet-
related chronic diseases. Higher obesity rates occur among this population because they
may undergo cyclic periods of food deprivation and overeating, and are subject to limited
physical and financial access to nutritious food.%’” Access to healthful food also plays an
important role in food security, diet quality, and health outcomes; however, few
community-based childhood prevention trials have worked at multiple levels to improve
the community food environment. Despite initial advances, little is known about how best
to improve the dietary intake of low-income minority youth in low-resource settings
where the food environment is of poor quality and food insecurity is predominant.
Furthermore, few multilevel community-based childhood obesity prevention trials have
considered individual, environmental, media and policy strategies®, and insufficient
evaluation of their impact on diet and food behaviors in child and their caregivers exists.’
In addition, little is known about how best to reach underserved populations in
community-based interventions, and how much dose of the program should be delivered
for behavior change.!’

The B’more Healthy Community for Kids (BHCK) was a community-based
group randomized intervention trial which targeted multiple levels of the urban food
environment to improve healthy food access, purchase, and consumption through
interventions carried out at the individual, peer-mentor, small food source (corner store
and carryout restaurants), wholesale, and policy levels.!! The social-ecological model and

the social cognitive theory guided the principles of this multilevel trial, as BHCK



recognized that a dynamic interplay exists among individual, social, and environmental
systems, to influence health and behavioral outcomes.

The overarching goal of this proposal is to conduct a sub-analysis of the BHCK
intervention to evaluate how a multilevel, multicomponent obesity prevention
intervention impacts dietary and food-related behaviors of low-income urban,
predominantly African American families living in neighborhoods with low access to
healthful foods in Baltimore City.

The specific research aims of this study are:

Research Aim 1 - To evaluate the patterns and determinants of exposure (‘dose
received’) to BHCK materials and activities among youth and their caregivers.
Research Aim 2: To evaluate the impact of the BHCK intervention trial on food
consumption, preparation, and acquisition among low-income urban African American
youth.

Research Aim 3 - To evaluate the impact of the BHCK intervention trial on fruit and
vegetable intake, food preparation, and acquisition among low-income urban African

American caregivers.

1.2 Conceptual Framework

The B’more Healthy Communities for Kids (BHCK) intervention worked in four
levels of the socioecological model — policy, environmental, interpersonal and
intrapersonal — as well as in multiple components of the food system, involving
wholesalers, small food stores, after-school programs (recreation centers), peer-mentor
led nutrition education, and the information environment (social media) (Figure 1.1).

BHCK used social modeling and observational learning principles rooted in the social



cognitive theory to improve knowledge, self-efficacy, and intentions to healthy eating of
youth and their caregivers and to create demand for healthy foods at small food retail
stores.'>!* BHCK was implemented with integrated strategies that connected the different
components of the food environment. For instance, BHCK worked with corner store and
carryout restaurant owners/managers nearby intervention recreation centers to implement
environmental changes to promote healthy food choices for the community.
Concomitantly, peer mentors led nutrition education with youth in the nearby recreation
centers to improve demand for healthier foods. Finally, a systems approach was
implemented to connect each level of the food supply chain and included wholesalers
stocking the foods being promoted by the program, as well as Baltimore policymakers

utilizing evidence from the program in support of their agenda to improve the city’s food

environment.
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Figure 1.1: Conceptual framework of the multilevel multicomponent B’more Healthy
Communities for Kids intervention on consumption and food-related behaviors among

youth and their caregivers.

The conceptual framework above depicts the main pathways by which BHCK was
hypothesized to influence food-related behaviors and consumption among youth and their
caregivers. For instance, it was hypothesized that youth living in intervention
neighborhoods - where corner stores and carryout restaurants stocked and promoted
healthier foods and nutrition education was delivered by mentors in nearby recreation
centers — would have healthier food purchasing, preparation, and dietary intake behaviors
than youth living in comparison neighborhoods. Similarly, it was hypothesized that their
adult caregivers would have improved food-related behaviors and fruit and vegetable
intake in part due to the environmental changes of the BHCK intervention and
educational activities through social media and texting, and to exposure to
communication materials (i.e., flyers, giveaways) that were brought home by their youth
attending BHCK activities. It is also possible that youth and caregivers would reinforce
positive and healthier food-related behaviors at the household-level, thus influencing one
another. Secondarily, it was also hypothesized that individuals who engaged more with
BHCK community activities and/or were more exposed to the communication and
promotional materials during the intervention would have improved food-related and

dietary behaviors at the end of the program compared to baseline.



1.3 Organization of the Dissertation

This dissertation is organized in seven chapters, beginning with this introduction.
The second chapter (Chapter 2) presents a comprehensive review of the literature on the
burden of obesity among children and adults in the United States and in Baltimore, the
influence of individual, family, and environmental factors on obesity, diet, and food-
related behaviors, and discusses previous multilevel, multicomponent childhood obesity
prevention interventions in developed countries, gaps in this previous work, and how the
current trial addressed these gaps. The third chapter (Chapter 3) describes in detail the
methods utilized for this dissertation work, including a description of the parent study -
B’more Healthy Communities for Kids — in terms of design, setting, recruitment,
implementation, data collection instruments, formation of variables, data analyses for
each of the three aims of this dissertation, and ethical considerations.

Chapter 4 (Paper 1) identifies the patterns and determinants of the different levels
of exposure to the B’more Healthy Community for Kids (BHCK) intervention. A detailed
development of an exposure score (‘dose received’) is presented. The analyses revealed
the extent to which participants recruited for the evaluation of a multilevel intervention
were actually exposed to the intervention. There was contamination in the comparison
group that might attenuate the treatment effects in future average treatment effect
analyses. Thus, a case for future community-based interventions to enroll larger sample
sizes, and for a secondary impact analysis utilizing a treatment-on-the-treated effect
approach are discussed. This paper was published in Trials (2018)

https://doi.org/10.1186/s13063-018-2663-y.
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Chapter 5 (Paper 2) describes the impact evaluation of the B’more Healthy
Communities for Kids intervention on youth’s food purchasing and consumption. This
study utilized hierarchical linear regression models and employed an average-treatment-
effect approach. This manuscript is currently under review at the Nutrition Journal.

Chapter 6 (Paper 3) presents the impact results of the B’more healthy
Communities for Kids intervention on youth’s adult caregivers in terms of food
purchasing, preparation, and fruit and vegetable intake. Hierarchical models assessed
average-treatment-effects, where no significant effect of the intervention was found on
caregiver food-related behaviors. Treatment-on-the-treated-effect analyses evaluated the
correlation between behavioral change and exposure to BHCK, utilizing the methods
presented in Paper 1. This paper is currently in press at Public Health Nutrition.

Lastly, chapter 7 concludes this dissertation by summarizing the main results in
relation to the study aims and discusses the strengths and limitations of the research. The
chapter concludes with recommendations for future research, theory development and
policy for improving healthier eating practices among youth and their families living in

low-resource settings.

This study was supported by the Global Obesity Prevention Center (GOPC) at
Johns Hopkins and the Eunice Kennedy Shriver National Institute of Child Health and
Human Development (NICHD) and the Office of the Director, National Institutes of
Health (OD) under award number US4HD070725. I received a predoctoral fellowship
from the Brazilian National Council for Scientific and Technological Development -

CNPq - (GDE: 249316/2013-7) in support of my doctoral dissertation work.



Chapter 2. Literature review

This chapter reviews the literature relevant to this dissertation. The literature review
begins with an overview of the public health problem that overweight and obesity poses
on children and adults in the United States and in Baltimore specifically, followed by the
physiological developmental phase of adolescence and their nutritional needs. Then, a
discussion of the multifaceted causes of child and adult obesity is provided, organized by
the multiple levels of the socioecological model (individual, household, and
environmental factors), followed by an overview of the most utilized social and
behavioral theories in obesity intervention research - the social cognitive theory and the
socioecological model. The chapter concludes with a comprehensive review of previous
childhood obesity prevention interventions tested in developed countries and the current
gaps in the literature pertaining to adolescent and adult food-related behaviors, followed
by a description of the work that informed the B ’more Healthy Communities for Kids

intervention trial.

2.1 Childhood and Adult Obesity in the United States

Obesity is a chronic and inflammatory state caused by an imbalance between
energy ingested and energy expended that results in an excessive accumulation of body
fat. Obesity is defined by the distribution of body fat in the body, and is commonly
measured by the Body Mass Index (BMI) calculated by the ratio of height and weight of
an individual. In adults, a BMI above 25kg/m? is considered risk for overweight and
above 30kg/m? for obesity. In children, a BMI above the 85™ percentile of the sex-

specific Centers for Disease Control and Prevention (CDC)'> growth charts is considered



a risk for overweight and at or above the 95" percentile for obesity. Both adult and child
BMI cut off points have been associated with increased risk for cardiovascular disease,
diabetes, and other health outcomes.'®

Childhood obesity is a significant public health problem, with one-third of U.S.
children being overweight or obese."!”!® However, disparities exist according to
geography, sex, age, education, race, and income.!*** For instance, the highest rate of
obesity has been found among residents of neighborhoods with fewer resources for
healthy foods, physical activity, and higher economic deprivation levels.?!">* Data from
the 2011-2012 NHANES (National Health and Nutrition Examination Survey) showed
the prevalence of obesity in youth was significantly higher among Hispanic American
(22.4%) and African American youth (20.2%) compared with white youth (14.1%).!
Regarding sex disparities, African American adolescent girls (29.2%) were significantly
more likely to be obese compared with their white counterparts (14.5%).%° Disparities in
the burden of obesity related to age were also found in a representative sample of
children and adolescents from NHANES (2011-2014), which adolescents had higher
odds of being obese than young children (2-5 years old).?° Although overweight children
from all backgrounds are more likely to become obese as adults compared to thinner
children?®?, this is most pronounced in underserved groups like African Americans.?®?’

Among U.S. adults, obesity prevalence has been increasing in the past decades,
from 12.8% in 1960-1961°° to 37.7% in 2013-2014°! and 38.9% in 2015-2016°?,
according to the cross-sectional nationally representative health examination surveys.
Although obesity prevalence seemed to have leveled off in the past decade (from 1999 to

2010) in the adult population, sub-group analysis have shown a statistically significant



increase in obesity rates in African American and Hispanic women.* Differences were
also apparent by socioeconomic level, with lower age-adjusted obesity prevalence in the
highest income groups than those living below the national poverty level, and also lower
among those who graduated from college than those who had a high school diploma or
less.>*

In Baltimore, 15.3% of youth were classified as overweight and 18.6% as obese.
According to the Youth Risk Behavior Surveillance (2017), obesity rates in Baltimore are
above the U.S. average (14.8%).%> A cross-sectional study conducted in inner-city
Baltimore with middle-school aged children found a prevalence of 14.8% for overweight
and 19.1% for obesity.>* Among adults, the prevalence of obesity was 35.9% in
Baltimore in 2014°7, which was higher than rates in Maryland (28.2%).*® Baltimore city
low-income individuals (<$15,000) had higher prevalence of obesity than high-income
(>$75,000), according to the 2014 Maryland Behavioral Risk Factor Surveillance System
(49.7% versus 22.9%, respectively).?’

Obesity is a very expensive condition. Recent evidence suggests that the total
direct cost of overweight and obesity is approximately 10% of U.S. healthcare
spending®®, although Wang et al. (2008) have projected an increase in obesity-related
costs to 16-18% by 2030.%° The economic costs of other diet-related chronic diseases,
such as type 2 diabetes, have increased by 27% in the past five years, according to the
American Diabetes Association.*! Due to its health, economical, and social
consequences, obesity became one of the most pressing public health threats.*?

Dietary consumption leading to an energy imbalance is among the most proximal

drivers of obesity.'® Diets today, especially in low-income, urban communities of color ,
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are often characterized by high-energy dense and poor-nutrient foods.>*** However,
little is known how to best address this issue in view of the complexity and multifactorial
etiology of weight gain. Recently, debates about the drivers and solutions of obesity are
based on the reciprocal relation between individual and environmental factors.*’
Furthermore, these disparities in diet quality are likely influenced by racial and ethnic
residential segregations and inequalities in availability, access, and affordability of
nutrient-dense foods and resources.*® Therefore, further research targeting the multi
factors of obesity is needed in order to inform public health actions to tackle obesity.

The subsequent sections of this chapter discuss the factors that influence dietary

behaviors and are likely to affect obesity.

2.2 Youth Physiological Development and Nutritional Needs

The adolescence stage is the period of transition from childhood to adulthood,
between 10 to 19 years of age. It is during this time that individuals shape their own
lifestyle, preferences and behaviors for the adulthood. Moreover, development,
maturation, and growth characterize this life stage by reflecting the need for a good
nourishment to ensure an optimal nutritional status. It is worth mentioning that youth are
those who are going to be the workers and leaders of the society in the near future.*’
Thus, it is of great importance to provide support for a healthy and safe environment to
this vulnerable population, to impact poverty reduction, population growth, address
inequalities, and promote development.*® For these reasons, adolescence is perceived as a
window of opportunity to address and prevent health, social, sexual, and developmental

problems with a great impact on the public health field.*’
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The adolescent period is an important developmental stage and is characterized by
puberty, in which sexual maturation, growth and psychosocial changes occur. Nutrition is
an essential regulator of growth and hormones, which will be discussed in this section.

Linear growth and weight velocity are highly increased in both girls and boys
during this period.>® Therefore, nutrition and energy requirements are also increased due
to the gain of lean mass in order to support pubertal growth and maturation.’® Boys
usually need more energy than girls, according to the Dietary Guidelines for Americans.
Girls generally require up to 2400 calories at 18 years to sustain a healthy body weight
and adolescent boys up to 3200 calories per day.’! Among the minerals, calcium, zinc,
and iron are among the most essential micronutrients for growth and sexual maturity of

the adolescent.>?

Calcium is especially important for optimal acquisition of skeletal mass
(needs: males and females 1,300 mg/d>?), iron body storage needs are increased during
adolescence and necessary to maintain hemoglobin concentration (need: male 9-13 y:
8mg/d; male 14-18: 11mg/d; female 9-13: 8 mg/d; female 14-18: 15 mg/d>?), and zinc
needs (male 9-13 y: 8mg/d; male 14-18: 11mg/d; female 9-13: 8 mg/d; female 14-18: 9
mg/d>?) are increased during high rates of protein synthesis and increases IGF-1
secretion.>*

The age range for puberty is from 7 to 15 years old and is characterized by sexual
maturation. Tanner provides a scale that classifies teenagers into four stages of sexual
maturation for both girls and boys.>® This scale is an important tool for health
professionals because it helps determine the maturity of the adolescent and therefore

identify the peak height velocity — which corresponds with Tanner stages 3 and 4 in girls

and boys, respectively.” Identifying the peak height velocity can be of great importance
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for intervention to affect catch up growth if energy and micronutrients requirements are
met.

The secretion of the growth hormone (GH) and the gonadotropin-releasing
hormone (GnRH) characterize the anabolic effect of puberty. GH regulates circulating
insulin-like growth factor-1 (IGF-1), which has been shown to be critical for modeling
bone and necessary for the proper achievement of peak bone mass.>® A higher percentage
of body fat leads to earlier pubertal development through early induction of GH, therefore
increasing IGF-1 resulting in taller stature, although increasing risk for obesity.”° A
possible explanation for this fact is that children with a high percentage of body fat and
high BMI values also have high levels of leptin — a hormone that triggers Luteinizing
hormone (LH) secretion, which promotes gonadal maturation and results in ovulation in
girls.*’ Race has also been associated with early onset of puberty — African American
youth reach menarche earlier than white and Hispanic girls, independently of age and
BMI z-score®’8 similarly, African American boys achieve early sexual maturation than
their Hispanic and white counterparts.>’

In addition to hormonal and physical changes, adolescents undergo psychosocial
growth that involves cognitive, moral, identity and social development. It is during this
life stage that an individual will deal with a variety of changes, from pubertal changes
and sexual maturation to uncertainty of physical appearance and concern with
attractiveness.*’” Such changes combined with eating behavior and other environmental
factors can influence the manifestation of nutritional disorders (obesity and

undernutrition) in youth.
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2.3 The Multifaceted Factors of Diet-Related Behaviors

2.3.1 Individual Dietary Behaviors among Children and Adults

The diet of youth today, especially in low-income, underserved urban
populations, is high in refined carbohydrates, added sugar, fats, and salt.? Sugar-
sweetened beverages (SSBs), which include soda, energy drinks, fruit drinks, sweetened
milk, and sports drinks, are the largest source of added sugar, and are an important risk
factor for diet-related chronic diseases, such as overweight and obesity®, Type 2 diabetes
mellitus®', and poor dental health.

A recent meta-analysis of cohort studies with children reported a significantly
increased risk in being overweight or obese associated with consumption of one or more
daily servings of SSB.®’ Although SSB consumption has declined slightly over the past
decade, intake remains high, especially in youth, representing 10-15% of total caloric
intake.®* Importantly, African American and Hispanic youth had greater increases in
calories from sugar per capita than their white counterparts over the past three decades.*’
In addition, a recent nationally-representative study reported no decline (at 14% of total
energy intake) in total energy intake from added sugar in U.S. children in the past
decade.®* A related issue is that children with higher intake of sugary beverages tend to
snack more often than those with lower sugary consumptions.®® Furthermore, snacking
patterns have changed in the past decade, as low-income children increased purchase and
consumption of foods high in sugar ¢, and increased consumption of foods away from
home.®” Snacks may significantly contribute to daily caloric intake, surpassing 27% of

total daily calories among U.S. children aged 2-18.%

14



Conversely, low intake of low-calorie, healthy promoting, fiber-rich fruits and
vegetables (FV) may place youth at higher risk for obesity and chronic disease.** Dietary
fiber from whole grains, fruits, and vegetables is often associated with a higher diet
quality and variety®® and is recommended in dietary guidelines for its health promotion
characteristics.%” Most youth in the U.S. do not achieve the recommended amount of fruit
and vegetables intake. According to the Youth Risk Behavior Surveillance, in the U.S.
only a third of the youth (10-24 years old) interviewed had consumed two or more
servings of fruit per day, and only 15% had eaten three or more servings of vegetables
per day within the past week, with FV intake even lower among low-income youth.”®
Low-income urban African American youth (9-15 years old) in Baltimore City living in
food deserts had a lower intake of fruit and vegetable servings when compared to the
national levels, with only 26.8% and 23.8% consuming at least 2 and 2.5 servings a day,
and an average intake of 1.5 and 1.8 daily servings, respectively.”!

These trends are similar among U.S. adults. Analyses using nationally
representative surveys have demonstrated increased intake of high energy dense foods,
such as SSB” and snacks’® in the past 30 decades. Trends in dietary quality from 1999 to
2010 have shown an improvement in overall diet quality mainly due to reductions in
trans-fat intake; however, diet quality remains poor among U.S. adults.”* Despite some
recent findings showing a temporal improvement in diet quality among U.S. adults in the
past years’, disparities still exist among minority populations in which improvements
were not seen for African Americans and Hispanic U.S. adults.”® Furthermore, the gap
between dietary quality comparing high and low-income individuals have also widened

in the past 12 years, from 3.9 and to 7.8 points of the Healthy Eating Index (HEI).”*
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Given the low consumption of healthier foods among the U.S. population’’,

78,79

especially among low-income African American children and adults’® ", it is necessary to

test and evaluate innovative strategies to promote healthier dietary intake.

2.3.2 Household Factors

It is known that parents play a critical role in influencing youths’ eating behavior
by controlling their food environment and acting as role models for eating behaviors.*’ In
a previous study, eating meals prepared at home and involving youth in the cooking
process were identified as household determinants of fruit and vegetable consumption.®!
Recently, one study documented that American families do not spend as much time
cooking and preparing meals as in the 1960s, due to an increase in eating food in
restaurants and obtaining food from carryout restaurants and other prepared food
sources.®? Furthermore, foods eaten away from home comprised 29% of the total caloric
intake among low-income U.S. families.®?> Given the high availability of high energy-
dense foods and the low availability of fruit and vegetable in carryout restaurants and
fast-food sources, youth are exposed to low quality meals that increase the risk of diet-
related chronic diseases.®>%*

Grosso et al. (2013) found that occupational level (skilled jobs) and high
education levels of parents and caregivers were significantly associated with Italian
adolescents’ fruit and vegetable intake.®> Their results suggest that parental
socioeconomic status may influence adolescent’s eating behavior, which agrees with

other studies conducted nationally and internationally.®®%” A cross-sectional analysis

using the 2013-2016 NHANES found a significant positive linear relationship between
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obesity among youth (mean age, 11 years) and lower education level of household
head.%®

Another systematic review also identified parental intake and healthful food in the
household as the most consistent determinant of FV intake among adolescents.® A cross-
sectional survey assessing the association between home food environment and FV intake
of adolescents in three American cities (San Diego, Boston, and Cincinnati) found that
higher family income was associated with more healthy foods available in the
household.”® Likewise, availability of these foods at home was associated with higher FV
intake among youth living in these same cities.”® A recent review of the literature
reported that youth living in households receiving food assistance (i.e., SNAP) obtained
adequate calories, but had lower dietary quality compared with youth from non-SNAP
households.”! Household food availability was also identified as a moderator of the
relationship between age and sex with FV intake in low-income adolescents and it also
moderates the relationship between food preference and FV intake in low-income African
Americans.”? Furthermore, adolescent’s self-efficacy for fruit consumption was found to
mediate the negative relationship between parental barriers to purchasing healthy food
items and adolescent’s fruit intake.®® Therefore, youth may also act as a change agent and
influence the household food environment and their caregiver’s food purchasing
behavior.

Therefore, due to the influence of the home food environment on dietary behavior
of children, it is important to involve adult caregivers in childhood obesity prevention
programs. For instance, childhood obesity intervention involving both children and

caregivers have shown more positive child-related outcomes than interventions targeting
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only the child.”*** In addition, future studies should improve the household food

environment to decrease childhood obesity.

2.3.3 The Food Environment

Dietary patterns are highly influenced by a person’s food environment.?* The food
environment is composed of different contexts and constructs affecting access to food
and influencing healthy eating patterns.”> Glanz et al. (2005) identified the community
and the consumer environment as influential in creating population-wide improvements
in healthy eating.”> The current U.S. food environment is described as unhealthy due to
the high availability, low price, convenience and heavy promotion of energy-dense and
nutrient-poor foods.’® A poor food environment is commonly described as a food desert —
an area with limited access to and affordability of healthy and nutritious food, lacking
supermarkets.”” The relation between the food environment and diet intake has been
associated with increased prevalence of obesity,”® and may explain some of the racial and
social disparities in healthy eating outcomes.”

Current findings suggest that the wide availability of high-energy dense food of
low nutrition value at low cost and the increase in the food portion sizes are
environmental factors with negative effects on the nutritional status of individuals.®!®
Another similar risk factor is related to the inaccessibility to healthful foods (e.g., fruit
and vegetables) due to the long distance to grocery stores or supermarkets.'’! However,
most of the literature on this topic is based on cross-sectional studies showing mixed
results — the increase in supercenters was found to be associated with increased average

of BML.!' Two longitudinal studies have found a positive association between proximity

to fast food restaurants and BMI and fast-food consumption'®®, whereas no associations
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were found testing proximity to grocery stores.!**!% Also, studies have shown that living
in low-income areas where access to healthy food is limited increases the risk of poor
dietary intake and obesity.!*®!1%7 Nevertheless, a recent systematic review of the literature
found a small but positive effect size for the association between spatial food retail
exposure (i.e., availability and accessibility) and healthier dietary intake among adults.!*
However, higher availability (e.g., counts, presence) of food outlets in the neighborhood
appeared to produce greater positive effect sizes for relationships with dietary behaviors
compared to accessibility measures (e.g., spatial proximity).!%® These findings highlight

109,110

the need to also consider individual food purchasing preferences , in-store food

111

availability' ', and consumer’s perception of food access and availability when

considering the food environment and its relationship with dietary behaviors.!'?!13

A recent cross-sectional analysis using the Nielsen National Consumer Panel data
from 2000 to 2012 found that foods/beverages bought from warehouse clubs (e.g.,
Cotsco, Sam’s Club), mass merchandise (e.g., Walmart, Super-target), and convenience
stores (e.g., Seven-Eleven, CVS) were higher in energy, total sugar, sodium, and
saturated fat compared with grocery stores.'!'* Conversely, a longitudinal analysis using
the Nielsen data from 2007 to 2012 found no statistical significant differences in the
nutrient profile of foods/beverages purchased primarily in grocery stores, mass
merchandisers, or a combination of both, and findings were consistent across racial-
ethnic groups.'!®> However, authors also found that African American households

purchased lower nutrient quality foods and beverages than Hispanic or white

households.'!?
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Furthermore, grain-based desserts (e.g., sweet crackers, sweet rolls, cookies,
cakes, breakfast bars), salty snacks, fruit drinks/juices and regular soft-drinks from all
types of stores were listed as the top common sources of calories to household
purchases.!'* In Baltimore, African American youth reported visiting small food stores on
average twice a day and buying soda 1.4 times per week.!'¢ In Philadelphia, 42% of low-
income school-aged children shopped at corner stores twice a day, purchasing 350
calories each visit from beverages, candy and chips.!!’

To date, most studies have explored geographical accessibility to food retailers
(distance and density) and the availability of food within food outlets and obesity'!®!1?,
but most have been cross-sectional, focused on adult outcomes and few have explored
associations with diet among adolescents.'?° Future studies should explore other

determinants of food purchasing in addition to where people shop and what is available

in-store, especially among households with fewer resources.

2.3.4 Food and Nutrition Policies in the United States

In the past decade, various national and local policies have been implemented in
the U.S. that sought to change the community and consumer food environments. In 2009,
the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)
food packages were revised to reflect better the dietary recommendations for Americans,
and to include for example, cash-value vouchers for fruits and vegetables, new whole-
grain products, lower fat content of dairy foods, and reduced juice quantities.'?!
Evaluation studies have found that the provision of healthy foods improved significantly
in WIC-authorized convenience and grocery stores in Connecticut'??, stores located in

123

low-income neighborhoods in Philadelphia'?®, and in Baltimore City food stores.!'**
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Furthermore, a qualitative study conducted in seven U.S. states with WIC-authorized
storeowners found that owners perceived increased numbers of customers, sales, and
profits in their stores after the policy changed.'?

Following the 2009 WIC changes, the city of Minneapolis revised an ordinance in
2014 requiring all food stores (grocery, corner stores, gas stations, dollar stores and
pharmacies) to stock healthier foods aligned with the WIC requirements with the goal to
improve availability and access to staple foods, particularly in low-income
neighborhoods.!?® This was the first Staple Foods Ordinance in the U.S., but
compliance has been a challenge — only 63% of the 240 stores are in full compliance with
the ordinance. Despite the technical assistance provided by the Health Department to
store owners, additional support is needed, including marketing and business planning to
store owners to help to improve demand of healthier foods.'?’

Another example of a local policy to change the food environment was the
creation of the Pennsylvania Fresh Food Financing Initiative to attract supermarkets
and grocery stores to underserved areas.!?® There were 88 new or expanded fresh food
retail outlets developed in low-income areas since 2004. Despite the moderately
improved food access perception of dwellers, there has not been an effect on fruit and
vegetable intake nor on BMI among consumers.'!* Inspired by the Pennsylvania
Initiative, the USDA launched the Healthy Food Financing Initiative to increase
presence of healthy food retailers in underserved communities, classified as food deserts,
throughout the U.S.!? Findings have challenged the initiative demonstrating that little to
no change in store healthy food availability and consumer’s diet.!*° Therefore, physical

access to grocery stores or supermarkets may not fully explain inequalities in healthy
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food access — price, availability, convenience, and promotion are other examples of
factors that should be taken into consideration when improving the food environment.
Moreover, a recent health economic modeling study suggested that exposing low-income
households to the same food availability and prices would only decrease nutritional
inequality by less than 10%, while the remaining may be explained by differences in
demand, such as nutrition literacy, marketing, and health education.'?!

In summary, national and local policies to improve the community food
environment have been implemented with high feasibility, and successfully improved the
availability of healthier food in small food stores. However, there is little evidence on the
impact of these policies on the consumer food acquisition and consumption, particularly
among youth in low-income urban settings. Policies that implement price manipulations,
including taxation (e.g., SSB or junk food) or subsidization of healthier foods (e.g.,

Double Buck Program) seem to positively impact consumer’s food choices.'*?

2.4 Social and Behavioral Theories

Having described the multiple factors and strategies at the different
socioecological levels that influence food-related behaviors, it is also important to
recognize that theories help understand the possible reasons and pathways an
intervention/program may or may not affect the targeted behavior. Most health behavior
research use social cognition models in recognition that psychological determinants
mediate mental process that can enact individual’s behavior, or even change the
environment.'* Common examples of these theories are the health belief model'**, the
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theory of planned behavior'®, the transtheoretical model'*®, and the social cognitive

theory.'? Recent reviews of the literature and meta-analysis identified that theory-based
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interventions were marginally more effective and more reliable than intervention not
based on theories.!*”!1* This dissertation evaluated a public health nutrition intervention
that was underpinned by the social cognitive theory and the socioecological model. Thus,

this section discusses the aforementioned models.

2.4.1 Social Cognitive Theory

Another important context influencing healthy eating patterns is the psychosocial
context. According to the social cognitive theory (SCT)'?, psychosocial factors might
influence eating behavior, as it has been theorized that the cognitive processes play an
important role in the acquisition and retention of new behavior patterns.'? Bandura’s
theory recognizes that a dynamic interplay exists between people, environment, and
behavior. SCT evolved from the social learning theory, in which self-efficacy was added
as one of the key intrapersonal constructs: reciprocal determinism, behavioral capability,
observational learning, reinforcements, and expectations. Moreover, youth-level
psychosocial factors such as self-efficacy and intentions for healthy eating was associated
with greater odds for fruit, vegetable, and fiber intake among 10-14 year old African
American youth living in Baltimore food deserts.”! Self-efficacy, the extent of confidence
and decision-making about healthy eating, is the most commonly measured psychosocial
construct and has been identified as an important predictor of fruit and vegetable
intake.'**'*! Nonetheless, other studies have not found consistent association between
these psychosocial factors and healthy eating patterns.!4>!14?

Another strength of this theory is that it provides a framework that allows the

design, implementation, and evaluation of programs and interventions in many different

fields. However, a limitation of this theory is that it does not specify what the
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environmental factors are (community, food sources, culture, media, or policy).
Moreover, the theory gives little attention to social support, conflicts and emotions that
may be associated with self-efficacy, for example. Some also may criticize that social
learning process does not come from solely observational learning. In summary, this
theory focuses on the interpersonal level factors of behavior change, and it is often used
in research and program along with other theories such as the socio ecological model,

that in addition, address the macro-levels influencing behavior and other outcomes.

2.4.2 Socio Ecological Model

The socio ecological model (SEM) focuses on environmental and political
contexts, while incorporating psychosocial influences in order to design effective multi-
level strategies to improve health behavior.'* In addition, the SEM assumes that only
providing motivation and skills may not be as effective in changing individual behaviors
if the environmental and political contexts make it difficult - or even impossible - for an
individual to make healthier choices. Therefore, multiple context levels influence human
behavior, suggesting the need for intervention programs taking a multilevel approach.'*

Multi-sectoral strategies and multilevel nutrition intervention programs with
youth have grown in the past decade to better understand food behaviors and to decrease
childhood obesity levels. In the past years, obesity prevention has gained a more holistic
understanding due to its complex nature, with multilevel frameworks rooted in social
ecological model being recommended for further research and interventions to better
generate public health solutions.'* Multilevel interventions are suggested to be more
effective than single component interventions, due to their synergetic effect between

educational strategies and environmental factors. !4
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2.5 Childhood Obesity Prevention Interventions

Interventions to combat childhood obesity have been recommended by leading
organizations such as the World Health Organization'*’-!*® and the Institute of
Medicine.!* Although the evidence of what works to improve healthy eating to
ultimately tackle childhood obesity is growing, childhood obesity prevention trials have
shown mixed results and small effect sizes in changes in child BMI.!¢ Thus, this section
discusses the intervention strategies most used in the previous decade to combat the issue
of childhood obesity, with a special emphasis on interventions conducted primarily in
schools (setting that received most attention is the childhood obesity literature)’ and in
community settings (considerable growing interest in the body of the literature).’ Due to
the multifactorial causes of obesity, solutions at the different levels of the socio
ecological model (i.e., multilevel) paired with actions at the various components of the
food environment (i.e., multicomponent) provide a promising population-based approach

to improving children’s health, and are also reviewed in this section.

2.5.1 School-based Childhood Obesity Interventions

Most child obesity prevention interventions have been primarily school-based,
conducted in developed countries, targeting elementary or middle-aged youth.”-!4®
Systematic reviews and meta-analysis have reported a mild effect of school-based
interventions in reducing BMI among children, with increased beneficial effects with
parental involvement.!3%153 School-based childhood obesity interventions have also
demonstrated positive effect on children’s dietary behavior. A one-year school-based

obesity prevention program in the United Kingdom observed a decrease in consumption

of carbonated beverages among youth 7-11 years old compared to those not receiving the
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nutrition education program.'>* Another randomized control trial conducted with
preschool African American children in Chicago found a better diet quality - measured
by the Healthy Eating Index (HEI) - and an increase in fruit intake among the
intervention group receiving the nutrition and physical activity curriculum delivered by
teachers.!>®

Despite some positive effects on health outcomes and dietary outcomes, few
obesity prevention trials assessed maintenance of impacts. Among those assessing
sustainability of findings there is a lack of further impact on obesity-related behavior
after the study is over.” The lack of a long-term effect of the intervention, or even a null
effect of intervention on children’s health have been attributed to compensation effects of
the household or community environments.'>® The possible mechanism is that children
may change behaviors while in school, but may alter their behaviors outside of school,
thus attenuating the effect of the intervention.

For these reasons, community-based intervention trials have gained considerable
interest in the obesity prevention literature and became a promising approach to combat
childhood obesity with sustainable and long-term impacts reaching large sectors of the

population.

2.5.2 Community-based Obesity Interventions

Community-wide approaches to childhood obesity prevention are aligned with the
social ecological model, in which different levels are equally targeted to change the food
environment in and around the individual.® Examples of community-based intervention to
change the food environment include the Baltimore Healthy Store (BHS)'Y, Philadelphia

Healthy Corner Store (PHCS)!'®, and the Minneapolis Healthy Corner Store (MHCS)"’
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trials aiming to increase access to healthy food in the community and to support healthy
food choices through point-of-purchase promotion among adults. In the BHS study, there
was a positive impact on healthfulness of food preparation methods, and respondents in
the intervention areas were significantly more likely to report purchasing promoted foods
because of the presence of a BHS shelf label.!®® Whereas in the PHC, there were no
significant changes from baseline to follow-up in energy content or nutrient
characteristics per purchase after one year of the intervention.'*® The MHCS reported an
increase in availability and sale of fresh produce among the stores participating in the
program.'>

A recent systematic review on community-based childhood obesity interventions
reported that most interventions have targeted the community plus another setting (an
educational setting or home), with significant but modest reductions on child weight-
related outcomes.’ The systematic review did not find any study that was implemented
only at a community setting that sought to prevent childhood obesity. This may be due to
the emerging evidence that interventions implemented at multiple sectors are more

effective than single-sector interventions.”!¢!-162

2.5.3 Multilevel Multicomponent Obesity Prevention Interventions

Multilevel community interventions to prevent childhood obesity have combined
different components of the food environment with simultaneous actions at the different
levels across the SEM, including the home, school, social media, community food stores,
and policy-levels. Multilevel multicomponent (also often termed as “multi-setting, multi-
strategy”’, or whole-of-community) interventions have reported positive small effects on

childhood obesity.'63-164
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Shape Up Somerville (SUS) is one example of community-based obesity
prevention program that successfully increased availability of healthy foods in schools by
improving schools’ food service, but also worked outside of the school environment. '
SUS implemented new menu items, capacity building of school personnel, conducted
taste testing and other communication strategies in the school setting, accompanied by
interventions in the homes and community setting in the urban area of Boston. SUS
researchers found a statistically significant decrease in Body Mass Index (BMI) z-scores
in children!®, reduction in sugar sweetened beverage intake after 2 years of intervention,
but no impact on daily fruit and vegetable servings.!®” One of the methodological
limitations of the SUS study is that individuals were not randomly assigned to
intervention or control group. Another limitation is that parents reported their children’s
eating behavior, which may have been biased and not a reliable measure of children’s
intake.

A 2-year community-based nonrandomized intervention in New Zealand in
children 5-12 years old — APPLE (A Pilot Programme for Lifestyle and Exercise) —
presented significant changes in BMI z-score among intervention group when compared
to the control group. The intervention targeted the individual, household, and school-
levels, and although had a primary focus on improving physical activity levels, the
second year of the intervention incorporated nutrition-based activities with children.'®
These activities included science lessons in schools, community-based healthy eating
resource, and the provision of free fruit for 6 months. Community activity coordinators
facilitate physical activities during lunchtime, after-school, and vacations (e.g., outdoor

games, gardening, community walks) and provided cooled water filters to each
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intervention school. At baseline and follow-up, children answered a 3-day short food
questionnaire to report frequency of consumption of 33 food items. Children in the
intervention group had increased daily serving of fruit (mean difference = 0.8) and
vegetable (mean difference = 0.3) from pre- to post-evaluation when compared to those
who did not receive the intervention.'®

Another successful childhood obesity prevention trial was the Switch program,
implemented in multiple ecological levels in two U.S. states — Minnesota and lowa —
aimed at improving physical activity level, decreasing screen time, and improving fruit
and vegetable consumption in children 9-11 years old attending 10 schools.!”®!7! The
program intervened in three different levels: community (involved city stakeholders and
social media for a public education intervention to prevent childhood obesity, and
provided children and families with opportunities to engage in community activities such
as scavenger hunt at local grocery store and swimming), school (nutrition curricula, and
communication materials), and family (mailed information, activities, recipes, meal plan,
and tips to achieve nutrition and physical activity goals).!”® At the beginning and at the
end of the school year, children reported frequency of food consumption from the
previous day, and differences were seen between intervention and comparison groups in
terms of the program impact on daily fruit and vegetable consumption, with significantly
increase in the intervention group.!”!

Other recent multilevel childhood obesity prevention programs have also
generated mixed results. For instance, four randomized, controlled trials that were part of
the Childhood Obesity Prevention and Treatment (COPTR) Consortium tested

interventions to prevent obesity in preschoolers and treat obesity in children 7-13 years
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old in primary care, parks and recreational centers, household, and schools.!”” None of
the COPTR studies found a significant improvement on child BMI.!7*7¢ Importantly,
these studies did not intervene in the community food or PA environments.

Although the abovementioned trials (i.e., SUS, APPLE, and Switch) intervened in
multiple levels of the food environment, APPLE and Switch were primarily school-
based. Thus, this highlights the need for multi-level interventions to test strategies in
other settings rather than schools.” In addition, most studies have focused on the food
environment targeting elementary- and middle-school aged youth, which raises the need
for further research to also target older children and adolescents.” Moreover, previous
longitudinal studies have reported important differences in food patterns across youth
ages, with older youth (>12 years old) snacking and purchasing foods out of the home
more frequently than younger youth.!”” Therefore, it is important to investigate impact of
nutrition interventions on different ages due to different food behaviors and societal
eating norms, increased caloric intake, and changes in body composition.

Furthermore, many health disciplines have incorporated youth into intervention
teams as mentors to interact directly with younger children.!”® However, relatively few
youth-led programs have focused on obesity prevention and supported healthy eating
practices and reported impact of the trial on diet and food-related behaviors.!” Social
modeling or observational learning principles provide part of the rationale for involving
peers in behavior change interventions, as peers have the potential to serve as role models
of the targeted behavior.!”®!%° The results of youth-led interventions tend to be

181,182

equivalent, or superior to adult-led interventions , resulting in more positive attitudes

toward behavior change.'®* Impact on children obesity rates in low-income African
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American youth was seen in a youth-led multi-level obesity intervention trial (Baltimore

Healthy Eating Zones). 34185

2.5.4 Evaluation of Multilevel Multicomponent Interventions

Quantitative evaluations are complex in community-based multilevel
multicomponent obesity prevention studies with numerous logistical, practical and
methodological challenges that emerge from its multifaceted and resource-intensive
design.!®® Multiple intervention strategies occurring simultaneously in different
community settings, make it difficult to attribute the effect of the intervention to specific
intervention strategies or to the intervention as a whole due to the presence of
community-level confounding variables.'®” Furthermore, community-based intervention
trials often assume that the intervention protocol was implemented according to the initial
standard, but programs are often adapted to the reality and the needs of the community or
may not reach its intended target population, which may explain away treatment effects
on the outcome of interest.'”

Given the importance of implementation to study outcomes, various community-
based multilevel multicomponent interventions have used process evaluation to assess
intervention fidelity (adherence to intervention protocol).'®®138189 Process evaluation
usually provide context to outcome measures. However, exposure (‘dose received’) is
rarely measured, but allows researchers to understand how well a program reached its
intended audience from the participants’ perception of their personal exposure and the
extent to which they actively engaged with the research activities and materials.!”® The
IDEFICS study, a large cross-cultural intervention across 7 countries in Europe for

childhood obesity prevention — implemented an exposure questionnaire to assess
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family/parents engagement and exposure to the school and community components.!*!

Exposure scores were created for each component and correlated with changes to BMI z-
score among children, with an overall no relationship with positive changes in children’s
BMI, but country-specific analysis showed positive changes among German girls.'”! The
Boost program, a Danish multi-component school-based trial, used measures of exposure
as the extent of parental involvement in the intervention, and found that students with a
high exposure level consumed more fruits and vegetables daily than those with low
exposure score.'”? The Switch what you Do, View, and Chew program that targeted
children 9-11 years old attending 10 schools in Minnesota and Iowa, U.S., observed
greater change in FV weekly intake among caregivers who were more involved in the
intervention, compared to those who were less involved.!”!

In randomized controlled trials, analysis including engagement/adherence to the
intervention in outcome evaluations are also known as treatment-on-the-treated effect
(TTE) or per-protocol analysis, in which study participants are analyzed according to the
treatment received, instead of the original treatment assigned (average treatment effects).
Although this practice may violate randomization, increase potential biases, and results
may not infer causal-effect of the intervention, it is often used as secondary evaluation
analysis'”® and may provide an upper-bound on program effectiveness.'**

Additionally, insufficient evaluation of the impact of multilevel community-based
childhood obesity prevention trials on diet and food behaviors in child and their
caregivers exists.” Furthermore, childhood obesity prevention programs that also engaged
adult caregivers have shown more positive child-related outcomes than child-only

interventions.”*** However, few child-focused interventions have reported impacts on
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caregiver behavioral outcomes'*®, due to limited assessment of nutrition behaviors among
this group.'® Understanding the impact of childhood obesity prevention on caregivers is
important because families’ eating practices, rules, and support influence children to
initiate and sustain positive dietary changes, while providing opportunities for social
learning.’

In light of the current gaps in childhood obesity prevention literature, this
proposed research will add to the body of literature in three important ways:

1) Utilize a food-targeted randomized multilevel community-based obesity
prevention trial in a low-income urban food desert setting that sought to modify the out of
school environment;

2) Evaluate changes in diet by control and treatment group among youth and their
caregivers;

3) Explore changes in dietary and food-related behaviors by level of exposure to
intervention components to provide further information on reasons for and directions of

the observed effect. 187

2.6 Preliminary Studies

Having described some multilevel obesity prevention trials conducted in other
settings, this section will focus on previous work done in Baltimore City to inform the
multilevel multicomponent childhood obesity prevention trial evaluated in this
dissertation. The B 'more Healthy Communities for Kids intervention was funded as part
of the Global Obesity Prevention Center at Johns Hopkins, supported by the Eunice
Kennedy Shriver National Institute of Child Health and Human Development (NICHD)

and the Office of the Director, National Institutes of Health (OD). The program was
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implemented by a multidisciplinary team and led by the Primary Investigator Dr. Joel

Gittelsohn, who has implemented successful obesity prevention trials to improve the low-

income food environment in the past two decades. Table 2.1 describes the previous

studies conducted in Baltimore. All community-based interventions were developed

through formative research and a community engagement process in which community

members and other key stakeholders contributed ideas and strategies to plan and

implement the program.'*®2% Efforts have centered on increasing access to healthier

foods (availability, pricing), and promoting these foods through point-of-purchase

materials (shelf labels, posters), interactive sessions (taste testing of healthier foods,

flyers) and promotional giveaways.

Table 2.1: Previous obesity prevention trials conducted in Baltimore City to inform the

B’more Healthy Communities for Kids intervention

Study Description Intervention Levels Results
Baltimore Retail food 1. Supermarkets Improved adult food
Healthy store-based 2. Corner Stores preparation methods
Stores intervention trial 3. Consumer and frequency of
(BHS) comparing East purchase of promoted
and West foods'’; and a positive
Baltimore. trend for healthy food
intentions.'*
Baltimore Clustered 1. Corner Stores Decrease in BMI
Healthy randomized 2. Carryouts percentile among
Eating childhood 3. Recreation Centers overweight and obese
Zones obesity 4. Peer Educators children, improved
(BHEZ) prevention trial. 5. Youth (10-14 years food-related outcome
old) expectancies and food
6. Caregiver knowledge.!®®
Baltimore Environmental 1. Carryouts Increased sales and
Healthy intervention in 2. Consumer consumption of
Carryouts Baltimore healthy food items
(BHC) carryout
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restaurants using

promoted among adult
201

a quasi- consumers.

experimental

design.
B’ More Multi-level 1. Wholesaler Increased stocking of
Healthy randomized 2. Corner Stores promoted foods.
Retail controlled 3. Consumer Increased sales of
Rewards communication healthy snack foods in
(BHRR) and pricing the combined

intervention to
improve food
environment in

(communication and

pricing) intervention

group.2??

Baltimore City.

Baltimore Healthy Stores (BHS). From 2005-2007, two trials (Baltimore Healthy
Stores 1 & 2) were conducted in 21 retail food stores, including supermarkets and small
food stores. Small storeowners received gift cards to local wholesalers to incentivize their
stocking of healthier foods. Shelf labels, posters, flyers, giveaways, and taste
tests/education sessions were used to promote healthy foods to low-income African
American adults. The study was implemented with high reach, dose, and fidelity
regarding stocking of promoted foods, displaying materials in the store level, and
implementation of in-store taste tests.”> Intervention stores were more likely to increase
and sustain the promoted food availability at intervention, post-intervention, and follow-
up.'>” BHS had a positive impact on healthfulness of food preparation methods and food
purchasing among adult consumers. '

Baltimore Healthy Eating Zones (BHEZ). The BHS study was expanded to

8% was implemented

BHEZ to target low-income African American youth. The program!
in 7 recreation centers and 21 nearby corner stores. The 8-month intervention aimed to

increase availability and selection of healthful foods through nutrition promotion and

nutrition education using point-of purchase materials, such as posters and flyers in stores
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around recreation centers, and via interactive sessions.'®* The intervention program was
associated with reductions in youth BMI percentile among children who were overweight
or obese at baseline (p = 0.04). Intervention youth significantly improved food-related
outcome expectancies (p = 0.02) and knowledge (p < 0.001).'%°

Baltimore Healthy Carryouts (BHC) was a pilot intervention with a quasi-
experimental design in 8 carryout restaurants in low-income areas of Baltimore City
targeting adult consumers. The study included environmental strategies such as
developing and replacing menu boards to promote existing healthy menu options with
photos and using a green leaf theme to signalize the healthier options. In addition, BHC
used promotional posters, introduction of healthier beverages and side dishes, and
promotion of lower cost condiments, and substitution of low-fat cooking ingredients.?**
Acceptability, fidelity, and perceived sustainability of the new menu board and poster
interventions were high among carryout restaurant owners.?>> The BHC intervention was
associated with increased sales of healthy foods and total revenues®’®, consumers
significantly increased their purchase of healthier food items.?"!

B’ More Healthy Retail Rewards (BHRR) was the first randomized controlled
trial to involve food wholesalers in a food access intervention program on healthy food
purchasing and consumption among low-income small store adult customers.?’> Twenty-
four small corner stores located in low-income census tracts of Baltimore City were
randomized to one of four treatment groups: communications only (n= 6), pricing only
(n=6), combined communications and pricing (n = 6), or control (n = 6). Performance

allowances in the form of healthy food discounts (10-30% off wholesale price) were

directed from the wholesaler to the pricing only and combined intervention stores (12
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stores total) at checkout for 6 months during 2012-2013. All intervention stores
significantly increased stocking of healthy promoted foods compared to control.
Moreover, store receiving both communication and pricing intervention showed
significantly increase in sales of healthy promoted snacks.?"’

The studies described above established the potential for success of community-
based, multilevel interventions; however, none of them combined all levels into one
study. Furthermore, there are still some important gaps in the food environment literature
to improve supply and demand of healthy food in underserved populations that could be
tested in Baltimore City. For example, little attention has been given to the area of
sustainability, as previous trials have focused only on program effectiveness.?* Involving
city stakeholders and policymakers as part of the research team, increases the potential to
improve and sustain food policies and initiatives to support citywide strategies to improve
availability, access, and purchasing of healthy food in low-income food desert areas.>*
Another innovative strategy to intervene in the food environment is the use of social
media tools, which none of the abovementioned studies have previously tested. Social
media and mobile tools are potentially far-reaching and cost-effective components and
may be a powerful tool to promote health.?!? Lastly, although the use of youth-led
participatory programs has increased in the past years, relatively few youth-led programs
have focused on obesity prevention and healthy eating practices.'8!?!!

Thus, the B’'more Healthy Communities for Kids study sought to fill the current

gaps by utilizing all different levels tested in the previous studies, and including social

media and policy components to a youth-led obesity prevention intervention.
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2.7 Chapter Summary

The diet of youth today, especially in low-income, underserved urban populations
in the United States, is high in refined carbohydrates, added sugar, fats, and salt.
Interventions to address childhood obesity by improving healthier food intake and
decreasing unhealthful food behaviors are needed, particularly in low-income settings, as
poor-quality diet is an important risk factor for overweight and obesity. Behavior change
is complex and requires multilevel solutions; however, few studies have tested multilevel
environmental nutrition interventions targeting adolescents in non-school settings.
Reviews of the literature on multilevel multicomponent childhood obesity interventions
have indicated promising impact on food-related behaviors among youth, and few have
evaluated whether it also influences household-level behaviors. Drawing from lessons
learned and strategies tested in previous environmental interventions in Baltimore City,
B’more Healthy Communities for Kids sought to combine multiple approaches to prevent
childhood obesity among low-income urban African American youth (9-15 years old) in
Baltimore City. The intervention also tested innovative innovations to change the
multiple levels of the food system by 1) incorporating peer mentors in the delivery of a
culturally appropriate intervention; 2) testing the use of social media as a means to target
adult caregivers for behavior change; 3) involving policymakers and city stakeholders to

support and improve food policies to improve the city’s food environment.
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Chapter 3. Methods

This chapter provides an in-depth review of the methods employed to conduct this
dissertation. It first provides an overview of the B 'more Healthy Community for Kids
parent study, describes the context of the study setting and population, and
implementation of the multiple components of the intervention. The methods include

quantitative data collection and analysis, and ethical considerations.

3.1 Overview of the B’more Healthy Communities for Kids

The B’more Healthy Communities for Kids (BHCK) intervention was a
multilevel multicomponent (MLMC) childhood obesity prevention trial in Baltimore
City. By definition, as a MLMC intervention, BHCK integrated different levels of the
socio-ecological model and multiple intervention components into a food systems
approach that promoted access to nutritious food from wholesalers, to small food stores,
and to families (both adult caregivers and youth). Children were targeted by intervening
in community recreation centers, having youth-leaders (college and high-school trained
mentors) leading education and nutrition skills sessions, and through social media. In
addition, food demos and promotions in the community carried out by BHCK
interventionist were timed to reach children leaving the school (from 2-4pm). Following
the socio-ecological model, the BHCK intervention tapped into the dynamic interplay
among individual, behavior, household, environment, and policy levels.'*

This dissertation study utilized the group-randomized MLMC BHCK study to
assess changes in diet and food-related behaviors of low-income families living in areas

with poor availability of healthy foods receiving the program, compared to those not
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receiving the program. Previous research in this topic have used quasi-experimental
designs, have not been conducted for a long period (more than 12 weeks), or was mainly
conducted in the school settings.’*'? Furthermore, most studies exploring the relation
between the food environment and child health, have focused primarily on weight change
(e.g., BMI) — a more distal factor that is influenced by both physical activity and diet.?!
Therefore, this study improves to prior literature by identifying intervention strategies to
improve youth’s and caregiver’s diet (increased fruit and vegetable servings intake,
decrease added sugar and fat intake) and food-related behaviors (improved healthier food
shopping and food preparation behaviors) through a group randomized multilevel

community-based obesity prevention trial.

3.2 Study Setting

The B’more Healthy Communities for Kids research study took place in low-
income urban areas of Baltimore City, Maryland, U.S. Baltimore City is located in the
Northeast region of the country on the Chesapeake Bay, with the second-largest seaport
in the Mid-Atlantic. According to the 2016 U.S. Census Bureau, Baltimore City has a
total population of 621,000, a median household annual income of US$ 44,262.00, and
11.8% unemployment rate.?'?

In Baltimore City, 25% of the residents live in an area with low access to healthier
and affordable foods, of those, 34% are African Americans and only 9% are white. A
previous study in Baltimore City reported that predominantly African American and

lower income neighborhoods had significantly lower healthy food availability and more

corner stores, than predominantly white and higher-income neighborhoods, which may
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help explain some of the racial and social disparities in healthy eating and obesity
outcomes.*!*

Baltimore is an ideal location to test a multilevel multicomponent program, as the
city is made up of many neighborhoods with inadequate access to healthy and nutritious
foods. Many of these lower income areas are classified as food deserts where small
corner stores and carryout restaurants are the primary source of food for the community.®’
According to the Johns Hopkins Center for a Livable Feature (CLF) latest report in 2015,
Baltimore City had about 47-chain supermarket stores, with only 14 supermarkets located
in predominantly African American neighborhoods. It was also found an uneven
distribution of corner stores in the city, which were primarily located in predominantly
African American neighborhoods.?!> Corner stores are ubiquitous in Baltimore, with
more than 600 located in the city. A corner store is generally characterized by being
located on the corner, operated by the owner, and typically do not carry healthy food
items, such as fresh produce. Corner stores are commonly used by children and their

families' 6210

, and are often the only nearby retail food source available to many families
in Baltimore.?!”

The food environment, combined with other economic and social factors such as
low vehicle ownership and high crime rates, can make access to healthier foods even
more difficult. A recent longitudinal study found that an increased neighborhood crime
rate was associated with an increase in density of unhealthy food outlets in the previous
13 years in Baltimore City.?!® Additionally, individuals who do not own a personal

vehicle tend to rely more frequently on the food outlets that are available in their

immediate neighborhood, than those who own a vehicle. A cross-sectional study with 175
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African American adults living in East and West Baltimore City neighborhoods reported
that walking was the most frequent form of transportation used for food purchasing, and
individuals who mainly walked as a means of transportation were likelier to obtain
unhealthier foods than those who had access to a car.?!’

The school food environment is another important component of the Baltimore
food system that influence youth’s dietary intake, as children spend most of their time
outside of the home in school and recreation facilities, interacting with their peers.?'’ In
the U.S., the national school lunch program (NSLP) was established in 1946 and
subsidized free or reduced-price meals based on children’s income eligibility. Only
recently, under the 2010 Healthy, Hunger-Free Kids Act, the NSLP was revised and
school meal standards have become more closely aligned with dietary recommendations.
Under the Hunger Free Schools Act of 2015, Baltimore City Public Schools implemented
free breakfast and lunch programs that are now offered to all youth regardless of their
income.??’

After-school programs also offer free meals and opportunities for physical
activity. The Department of Baltimore City Recreation and Parks operates 41 recreation
centers that offer after-school programing for over 23,000 children between 5-18 years
old. Theses recreation centers serve as the primary after-school program for Baltimore
City children. Many community recreation centers are associated with specific
elementary or middle schools, and offer free snacks and free supper meals programs. The
vast majority of children who attend these centers are African American, from low-
income households, attend schools with free lunch, and purchase foods from small stores

and carryout restaurants surrounding the recreation centers before and after school.!!¢-%2!
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Therefore, recreation centers were identified as promising intervention sites and
chosen as the nucleus of the neighborhoods for the BHCK study. Recreation centers not
located in low-income predominantly African American areas of the city were excluded
from the randomization (n=11). From the 30 neighborhoods eligible to participate in the
BHCK study, 26 were randomized to intervention and comparison over two waves of
implementation. Table 3.1 illustrates the sociodemographic characteristics of the BHCK
zones. BHCK was implemented across all regions of Baltimore City, although more
predominantly in the East and West areas. Compared to the average statistics of
Baltimore City, BHCK zones had a higher proportion of African Americans (average of
80% African Americans versus 62.4% for the entire city), higher prevalence of
individuals living below the poverty rate (35% versus 10.4%), lower frequency of vehicle
ownership (35% versus 18.3% without vehicles), and lower median annual household

income ($30,659.00 versus $44,262.00).

Table 3.1: Sociodemographic characteristics of the neighborhood zones participating in

the B’'more Healthy Communities for Kids study
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Abbreviations: AA: African American; BHCK: B’more Healthy Communities for Kids; E: East;
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'U.S. Census Bureau (2016). https://censusreporter.org/profiles/14000US24510260201-census-
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2 Maryland Food System Map (2014):
https://trude.maps.arcgis.com/home/webmap/viewer.html?useExisting=1&layers=5bb2bd527940
48d091bal4aalcedb907
3 Vital Signs Baltimore Neighborhoods (2016). https://bniajfi.org/vital signs/fullreport/

Baltimore City Average

3.3 Study Design

The BHCK intervention was a group-randomized controlled trial implemented at
multiple levels of the urban food environment to improve healthy food access, purchase,
and consumption among low-income families living in food deserts in Baltimore. The
BHCK study used pre- and post- intervention assessment design, with two groups —
intervention and comparison. The intervention was implemented in two waves (wave 1:
August 2014-February 2015; and wave 2: November 2015-August 2016), with pre- and

post-assessments for each wave.

3.3.1 Randomization of neighborhood zones (recreation centers)

Wave 1 took place in 14 zones, randomized to intervention (n = 7) and

comparison groups (n= 7), and wave 2 in 16 zones, randomized to intervention (n=7) and
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comparison (n=9), using simple randomization (1:1 ratio). Assignment occurred publicly
by drawing names of eligible recreation centers from a hat. A recreation center was at the
nucleus of each zone, and zone’s eligibility criteria were:

1) predominantly African American (>50%);

2) low-income neighborhood (>20% of residents living below the poverty line);

3) minimum of 5 small (<3 aisles, no seating) food sources;

4) recreation center more than ' mile away from a supermarket and located in a
food desert.?!*

In this study, predominantly African American neighborhoods were considered
having more than 50% of residents Black or African American. If a neighborhood had
more than 20% of its population living below the poverty line (majority household annual
income < $35,000), it was considered low-income. Baltimore City’s food desert was
defined as an area with limited access to and affordability of healthy and nutritious food,
2 mile away from supermarkets, >30% of residents with no vehicle access, and low
healthy food availability index (HFAI).!'!*!> From the 41 operating recreation centers, 30
were considered eligible and then randomized (Figure 3.1). Four recreation
neighborhoods (Bentalou, Edgewood, Lilian Jones, and Patapsco) that were randomized
to comparison group in wave 1, were re-randomized in wave 2 to comparison group.
Therefore, twenty-six different BHCK neighborhoods were selected to participate in the

study.
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Figure 3.1: B’'more Healthy Communities for Kids low-income intervention areas

(recreation center zones)

3.4 Recruitment

A sample of adult caregiver and child dyads were recruited at each recreation
center and nearby corner stores and community locations, using a 1.5-mile BHCK buffer
zone around each rec center. In each buffer zone, interested individuals provided their

phone numbers directly to study staff, and BHCK research assistants contacted and
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screened potential participants. Household eligibility criteria included: (1) at least one

child in aged 9-15 years; (2) living in the same location for at least one month; and (3)

not anticipating a move in the next 2 years.!! An overview of study enrollment and

participant flow is provided (Figure 3.2).
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n= 184; caregiver n=185)
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——
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Assessed at Follow-Up
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Excluded from analysis:

- Incomplete IEQ (youth n= 2; caregiver n=5)
- Answered positively to red-hemng (vouth=2, caregiver n=0)

- Lived > 1.5 mi away from BHCK zone (youth and caregiver n=3)
Complete data (youth n= 199; caregiver n=198)

_

Total youth n = 385
Total caregiver n= 386
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- Incomplete TEQ (youth n=2 ; caregiver n=1)

- Answered positively to red-herring (youth=2, caregiver n=0)

- Lived in a shelter (youth and caregiver n=2)

- Lived > 1.5 mi away from BHCK zone (youth i1, caregiver n=2)
Complete data (youth n= 186; caregiver n=188)

CONSORT flowchart of the B’'more Healthy Communities for Kids

Figure 3.2

intervention
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Originally, a sampling frame was developed to aid in the random selection of
caregiver-child dyads in each BHCK zone. BHCK data collectors approached children
(9-15 years old) and their caregivers in participating recreation centers, nearby corner
stores and carryout restaurants, and parks and community venues in the 1.5-mile BHCK
buffer. Children and adults were approached about the study and invited to provide their
names and phone numbers for contact. A list of 75-100 names of individuals approached
in each zone and their contact information was entered into the frame, with the goal to
randomly select 20 dyads from each neighborhood, per sample size calculation (see
section 3.9). If a randomly selected dyad was unable or deemed ineligible to participate,
then the next dyad was contacted and invited to participate in the randomized sampling
frame. However, it was difficult to follow-up with most of the recruited participants due
to disconnected phone and scheduling conflicts, which resulted in most zones having all
the names contacted in the sampling frame in order to reach the final sample size. The
sampling frame creation protocol was also responsible for the lengthy baseline data
collection period in wave 1 (13 months). For logistical reasons and because the list ended
up being exhausted at the end of baseline data collection, BHCK did not employ the
sampling frame protocol for dyad data collection in wave 2. In the second round of the
study, individuals were approached in the communities in the same manner as wave 1,
but immediately called, screened, and invited to participate in the study. Once the 20
dyads were interviewed, recruitment ceased in the recreation center zone. Thus, within
randomized zones, the BHCK dyad selection can be considered a convenience sample

due to the non-probability sampling at the individual-level.
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Zone assignment to intervention or comparison were concealed from the BHCK
research assistants who conducted the post-intervention assessments. Child’s main
caregiver was screened for eligibility of the household prior to obtaining parental consent
and being interviewed for the study. We conducted baseline and follow-up interviews on
a sample of 18 dyads for each of the 30 zones. Individuals living in the four BHCK
recreation centers that were re-randomized in wave 2 had their wave 1 follow-up
interview also considered as wave 2 baseline, but with a different identification number.
The total sample at baseline was 534 dyads (534 children between 9-15 years old and 533

adult caregivers).

3.5 BHCK Multilevel Multicomponent Intervention Strategies and
Implementation

The BHCK intervention was divided into three phases, each lasting two months:
1) healthy beverages, 2) healthful snacks, and 3) healthful cooking methods. A fourth
phase, intended to review main messages covered in the previous phases, was
implemented in wave 2 only (“review phase”). During the healthful beverages phase, the
program promoted healthier alternatives to SSBs as part of each component (social
media, small food stores, recreation center, youth-leader, wholesaler, policy) across all
levels (individual, household, environmental, and policy), including lower-sugar fruit
drinks (25-75% less sugar than the original version), sugar-free drink mixes, zero-calorie
flavored water, diet or low-sugar soda, and water. During the healthful snacks phase,
BHCK promoted low-fat and low-sugar alternatives to unhealthier snacks, including low-
fat yogurt, low-fat popcorn, fresh fruits, fresh vegetables, low-sugar granola bars, and

mixed fruit in 100% fruit juice. In the healthful cooking phase, the intervention promoted
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cooking ingredients, such as low-sugar cereals, low-fat milk, 100% whole wheat bread,
fresh/canned/frozen vegetables across all BHCK components.

Promoted beverages and snacks qualified as Aealthier in the BHCK intervention
were selected based on formative research and focus group discussions held with youth
within the targeted age group.??? These healthier alternatives were selected to be
comparable in both flavor profile and price point to unhealthy snack foods youth would
normally purchase and consume. Healthier snacks and beverages in the BHCK study
contained no more than 10% of the daily-recommended value for fat, 10g of sugar, and/or
were good sources of fiber. These included low-fat string cheese, low-fat yogurt, low-
sugar granola bars, fresh fruit, fruit cups in 100% juice, applesauce, sliced apples,
popcorn, pretzels, baked chips, water, and low-sugar beverages. Unhealthier foods were
snacks and beverages low in fiber and high in sugar, starch, and fat (products containing
>10% of the daily value from sugar or fat), including baked goods, chocolate and non-
chocolate candy, crackers, snack chips, soda, fruit punch, and sweetened tea.

BHCK encompassed four different socioecological levels — policy,
environmental, interpersonal and intrapersonal — as well as multiple components
involving wholesalers, small food stores (corner stores and carry-out restaurants),
recreation centers/peer-mentors, and social media. The BHCK components are described

below.

3.5.1 Policy

This level worked with key city stakeholders to develop policies for a healthier
food environment in Baltimore City, and to sustain BHCK activities. This component run

in parallel with other BHCK intervention components and was not intended to directly
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reach children and their adult caregivers. BHCK held policy meetings every 3-4 months
with policymakers to identify the champion for the cause aiming at sustainability of the
program. In addition, BHCK provided evidence-based information to support policies at
the city level using Geographic Information System (GIS)/System Science simulation
models to simulate policies impact in order to aid stakeholder decision-making (e.g.,
urban farm tax credit, mobile meals).?** During the BHCK intervention, BHCK organized
ten meetings (2-hour duration, every four months) with multiple stakeholders (e.g., city
councilmen, food policy director, wholesaler manager, Recreation and Parks Department
staff, Health Department staff). This component was implemented with high reach, and
medium dose delivered and fidelity, according to detailed process evaluation measures

set a priori.?**

3.5.2 Wholesaler

BHCK partnered with three wholesalers in Baltimore City, and each was
encouraged to stock BHCK-promoted food items. Wholesalers were given stocking
sheets with information of food products promoted during the BHCK program and asked
to stock items that were not being currently stocked in the wholesale store. Foods and
beverages were promoted through signage, in which a shelf-label was placed by a
BHCK-interventionist in the wholesale stores highlighting the promoted item to
storeowners.?>> Wholesalers also provided a $50 gift card to small stores participating in
the program at the beginning of each phase to encourage initial stocking of a new
promoted item (subsidized by BHCK). BHCK-interventionists visited each wholesaler at

least once per month to maintain shelf-labels position, and monitor availability of
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promoted items.??* This intervention component was implemented with high reach, dose

delivered, and fidelity, according to quality standards set a priori.>%

3.5.3 Corner stores and carryout restaurants

We recruited 3-4 corner stores and/or carryout restaurants in each BHCK zone
(corner store [intervention n=29, comparison n =23], carryout restaurants [intervention
n=13, comparison n=15]). We worked with storeowners in intervention zones to improve
supply and demand for healthier options of food and beverages.?? Specifically, in
carryout restaurants, storeowners worked with research team to develop a new menu
board to encourage lower-fat cooking methods in carryout food preparation.??’ Small
retailers were provided with gift cards from wholesalers, a stocking sheet with the
promoted items, and were encouraged to stock at least one new promoted item every
other week. Moreover, storeowners watched six training videos that provided information
about the program, how to best improve customer relations, and use of healthier cooking
methods (carryout owners only).??” After completing each training module, owners were
offered store supplies as a reward, ranging from produce baskets to refrigerators, as part
of the BHCK tiered incentive program (Figure 3.3). To increase demand for healthier
alternatives, BHCK used materials and incentives (point-of-purchasing promotion and
giveaways), and in-store taste tests, for example, fruit flavored water, baby carrots, and
low-sugar granola bars, during two-hour educational sessions (delivered every other
week in each intervention store by BHCK-interventionists). Posters and handouts
promoting the food items were placed in all intervention stores. According to detailed
process evaluation measures, this component was implemented with medium reach and

dose delivered, and medium-high fidelity based on study protocols.??°%
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Tier | Tier 1l Tier 111 Tier IV
Completed all BHCK Completed 3 additional 50% of shelf talkers in  50% of shelf talkers in the

intro videos training videos the right location and  right location and at least 1
at least 1 new products new products brought in
brought in from from phase/s (2 or 3)
phase/s
(lor2)

Cutting Board Sturdy 1,2,3 dump bins Bistro Set Small Refrigerator

Ir. Portion Control 2 speed drink blender  Paint for exterior of Small Freezer 3

scale Chalkboard store Basket Tray Display '

One-Line Labeler Sidewalk sign

Labels

Produce Basket I ' i
& &

Figure 3.3: BHCK tiered incentive program for corner store and carryout owners.

3.5.4 Peer-mentor/ Recreation center

Youth leaders (29 Baltimore City college and high school students) were trained
by BHCK-interventionists in leadership and nutrition to conduct educational sessions in
14-intervention recreation centers with children through a peer-intervention approach.??®
Youth leaders were involved in the delivery of the intervention based on the perspectives
of social cognitive theory, as a way to enable mentees to model mentors’ health
behavior.??” Fourteen sessions implemented every other week (total of 6 months) by
youth leaders followed the themes of each BHCK phase. Nutrition sessions lasted one
hour, during which youth leaders implemented the BHCK nutrition curriculum with
hands-on activities related to the different sugar and fat content in each drink and snack,
and introduced a traffic light labeling method for beverages and snacks.?** Giveaways
and taste-tests were also conducted at the end of each session that was aligned with the
lesson. Two BHCK-interventionists oversaw execution of sessions to monitor quality of

implementation of the intervention (medium reach, dose delivered, and high fidelity). All
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children in the 9-15-year range attending the after-school program at the time of the
intervention could participate in the nutrition education sessions. Although recruitment
also occurred in recreation centers, study participant youth were not required to attend
intervention sessions. This component was implemented with medium reach and dose-

delivered, and high fidelity, according to a priori standards for process evaluation.?*

3.5.5 Caregiver-directed media

Caregivers were targeted mainly through social media, a texting program (wave 1
and wave 2), and a mailing program (wave 2 only). Social media (Facebook and
Instagram) were used to integrate all the levels of BHCK to inform family-level nutrition
behaviors. Recipes, news, and BHCK-specific activities were featured in these
communication channels. Social media pages were public accounts with daily posts that
mirrored the content of text messaging and other BHCK components. Study participants
were encouraged to share online achievement, barriers, tips, and resources on these social
platforms. Text messages (sent 3 times/week) and social media platforms also targeted
mainly youth’s caregivers by guiding them to set and achieve goals to healthier behaviors
for themselves and their families, as well as promoting BHCK community activities. The
social media and text messaging component employed goal-setting, bi-directional
communication strategies. An example of a goal setting text message was as follows:
“Does your child have a sweet tooth? Try offering them granola bars or fruit as an
alternative to candy 1 time this week.” This component was implemented with high
reach, dose delivered, and fidelity.?*! Program flyers and promotion of the intervention
were mailed to caregivers and youth twice a month at the end of wave 2 only, as part of

phases 3 and 4.
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3.6 Timeline

The timeline for this thesis and the BHCK parent study is illustrated in Figure
3.3. BHCK was a five-year intervention trial, with the first year devoted to formative
research and development of the intervention materials. The first round of baseline data
collection occurred between June 2013 and July 2014, followed by the implementation of
the first BHCK wave (July 2014-February 2015). Post-intervention evaluation of wave 1
dyads occurred between February and August 2015, overlapping with wave 2 baseline
data collection (April to November 2015). Subsequently, wave 2 was implemented for
eight months (November 2015-August 2016), and post-data collection concluded in
January 2017. The order of the intervention phases was slightly modified in wave 2 to
promote beverages (i.e., water, low-sugary beverages) in the warmer months, as it was
done in wave 1.

Calendar
Years C

B’more Healthy
Communities for
Kids

2012

2015 2016 2017 2018

Thesis Analysis, Writing,
Dissemination

I
! i
i

Youth and : 1 | H
Caregiver data Tune2013 — FiNe el Feb — Aug April - Nov Ang 2016—Jan
collection 2014 2015 2015 i 2017

July 2014 —February 2015 ‘ | Dec 2015 —July 2016

Intervention
Implementation Phasel ¥ Phase2 Phase2
Beverages | gpacks Smacks

Figure 3.4: Overview of the timing of the B’more Healthy Communities for Kids

implementation, data collection, and thesis work
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3.7 Training of Interventionists and Data Collectors

BHCK-interventionists were graduate students, public health educators, dietitians,
or youth leaders trained in nutrition and health education, and were not masked to the
treatment group (zone) assignment. Data collectors were graduate students and staff who
were intensively trained, including through role plays and observations, and received
feedback and certification from the lead investigator (Joel Gittelsohn, PhD), the research
coordinator (Cara Shipley, RD), and doctoral students (Angela Trude, MS; Betsy
Anderson Steeves, RD, PhD, and Anna Kharmats, MA). They were masked after
assignment to intervention to reduce information bias. Following the interviews, data
were checked for errors by the interviewer and a second research analyst. The data
manager ensured that questionnaires had no missing pages or implausible values. After
data checking, all forms were entered into a Microsoft Access database and the data
manager conducted a reentry of a 10% random sample. Errors were identified and
corrected. Once all participant responses were validated and entered into the database, the
data was converted to a Stata dataset for analysis. The Block Kids FFQ was also checked
for errors and incompleteness, copied, and sent to NutritionQuest for analysis. Database
was sent via email as excel file and also via mail in a CD-ROM, then converted to a Stata

dataset for analysis.

3.8 Data Collection

Baseline data collection was conducted on all dyad samples. All interviews were
conducted in person at a location that was convenient for the participants such as a

recreation center, a community location, the participant’s home, or at the Johns Hopkins
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Bloomberg School of Public Health. Adult caregivers were interviewed for about 90

minutes at pre- and post-intervention and received $20 gift card for each completed

interview. The child participants were interviewed for about 105 minutes (1-hour 45

minutes) at pre-intervention and post-intervention and received $30 gift card upon

completion of the interview. The instruments used to assess the participants are listed in

Table 3.2 and described with more detail below.

Table 3.2: B’'more Healthy Communities for Kids dyad data collection methods

Domain Method Collection Key Variables Time
(min.)
Dietary Intake  Child: Block Kids ~ Baseline and Energy intake, 30
Food Frequency Follow-up  F&V servings,
Questionnaire SSB intake, total
fiber, fat intake,
Caregiver: NIH sodium, sugar
FV Screener intake, % kcal
from sweets
Food Child Impact Baseline and  Frequency and 20
Purchasing and  Questionnaire Follow-up  variety of
Preparation (CIQ) purchase of food
Behavior items, frequency
Adult Impact and type of
Questionnaire healthier cooking
(AIQ) methods
Exposure IEQ- Intervention Follow-up  Component 15
Exposure subscale score,
Questionnaire overall exposure

SCOre

3.8.1 Dietary outcomes

Diet and food-related behaviors in youth and their caregivers were assessed at

pre- and post-intervention (between 6-12 months from baseline assessment).
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Youth dietary intake were measured using the Block Kids 2004 Food Frequency
Questionnaire (BKFFQ) (Appendix 8.1).23? The BKFFQ instrument is a semi-

232,233 that ascertains

quantitative, validated questionnaire in adolescent populations
previous week’s frequency (from ‘none’ to ‘every day’) and consumption amount of 77
common food items (with three to four categories related to food type). It contains foods
identified by NHANES II commonly consumed by youth. Completed FFQs were
analyzed by NutritionQuest (Berkley, California, USA) and estimates of food and
nutrition intakes were generated for each youth. Daily fruit and vegetable intake were
estimated in cup equivalent servings and dietary fiber was estimated in grams. Vegetable
servings exclude potatoes and legumes, and fruit servings include 100% fruit juice. The
food groups for the database for the BKFFQ were developed using NHANES and the
USDA’s My Pyramid Equivalents Database 2.0 (MPED). All foods and beverages
reported in the NHANES 24-hour recalls were assigned values in the MPED database.
Most foods, including mixed dishes, contribute to more than one food group.

Nine questions were included at the end of the original BKFFQ to elicit the intake
of BHCK promoted foods: 1) low-sodium condiments, 2) low fat/low-sugar snacks, low-
fat granola bars, low-fat string cheese, baked chips, popcorn, and trail mix; 3) diet and
low-sugar drinks; 4) water intake. However, those questions were not analyzed by
NutritionQuest. The original BKFFQ instrument has been validated in many studies
compared to multiple diet records, and conducted in different populations in the
U.S, including in African American youth.?**?3* Cullen et al. 2008 conducted a study

to test reliability and validity of the youth questionnaire among 83 youth aged 10-17

years, comparing the Block Questionnaire with two-day 24-hour dietary recall.>*? In
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general, the validity assessment of the questionnaire using Pearson’s correlation
coefficient resulted in moderate to high correlation for most of the foods and nutrients,
including energy (0.50), percent energy from carbohydrates, fats, and protein, dairy
intake, and fruit serving. Lower correlation coefficients were found for grains (0.22), fruit
juices (0.26), fiber (0.30), and vegetables (0.12).%*? Furthermore, all reliability intraclass
correlations were above 0.30, but below for fruit and vegetable servings. This difference
in the two dietary methods specifically regarding fruit and vegetable intake may be due to
the low daily intake of this food group among youth, in which a two-day recall would not
be able to capture the intake.

The National Cancer Institute (NCI) FV screener was used to collect usual
consumption of 10 categories of FV intake in adult caregivers over the past month
(Appendix 8.2). It is a short dietary assessment instrument consisting of 14 questions and
is a modified version of the FV screener from the Eating at America’s Table Study.?*
The screener inquired about frequency of intake of fruit, 100% fruit juice, and vegetables
(lettuce, greens, potatoes, and legumes) consumed in a monthly, weekly, or daily basis.
The amount of each food item was estimated as cups or servings and self-reported by the
participant. We calculated the total number of both fruit and vegetable servings
consumed daily using the 2005 MyPyramid definition of cup equivalents. For each food
group, we multiplied the average frequency (daily) by the cup equivalent. The instrument
has been validated and presents high correlations with 24-hours recalls, and is less
burdensome compared to other instruments.>*’” Food models were used to improve

accuracy of serving size information.
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The NCI FV Screener was added to the data collection protocol after wave 1
intervention had begun and was first administered during wave 1 post-intervention.
Therefore, the effect of the intervention on FV intake of adults was calculated only using
BHCK wave 2 sample with pre- and post-evaluation data (n=196), as this instrument was

not used during wave 1 baseline data collection.

3.8.2 Food-related behaviors

Food purchasing behaviors (meal preparation and food acquisition) were assessed
pre- and post-intervention (from 6-12 months after baseline).

The Child Impact Questionnaire (CIQ)’"*® was used to collect food-related
information in youth (9-15 years old) at pre- and post-intervention (Appendix 8.3). The
CIQ consisted of 79 questions and was used to collect information pertaining to youth
food consumption, food preparation, and food-purchasing habits, along with measures of
demographic information, youth psychosocial factors related to healthy eating, including
behavioral intentions, outcome expectancies, self-efficacy, and knowledge.”!***?3° The
questionnaire was adapted on the basis of formative research from previous intervention
trials in Baltimore.?**>*! The questionnaire was pilot tested with youth (n=20) for clarity

and relevance of the instrument items.

For the youth food purchasing behavior, youth were asked to report all the places

they purchased food and the frequency of food and beverage purchased for themselves in
the 7 days prior to the interview. Table 3.3 contains the list of 38 BHCK-promoted
healthier foods and beverages and 28 unhealthier foods and beverages that were included

in the CIQ.
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Table 3.3: Frequency of food purchasing items in the Child Impact Questionnaire

Healthy foods items 1% or skim milk, diet soda, water, 100% fruit juice, sugar free

(n=38) drinks, fruit flavored water, unsweetened tea, fresh fruits such
as apples, oranges, bananas, frozen and canned fruit, fresh,
frozen, and canned vegetables, canned tuna in water, low
sugar/high fiber cereals, 100% whole wheat bread, hot cereal,
pretzels, baked chips, reduced-fat chips, dried fruit, nuts or
seeds, cooking spray, grilled chicken, grilled seafood, fruit and
vegetable as side dishes, deli sandwich, tacos, yogurt, granola

Unhealthy foods whole milk, 2% milk, regular soda or regular energy drinks,

items (n=28) fruit drinks, sweetened iced tea, sports drinks, applesauce,
sugary cereals, white bread or split top wheat, burger, pizza,
fried chicken, fried seafood, fries, fried chicken sandwich,
carryout-Chinese food, chips, baked goods (cookies, cakes,
poptarts), chocolate candy, ice cream, juice popsicles, snow
cones, other candies.

For the youth food preparation behavior, youth reported the number of times they

prepared food in the previous 7 days for themselves or for the household. Then, they
listed the foods prepared in the past week and reported the cooking method used for each
preparation, including fried, baked, microwaved, raw, and other. Food preparation was
defined minimally, by at least combining two or more food items. For instance, spreading
butter onto toast, pouring milk into a cereal bowl. Food preparation was also considered
if new foods have been microwaved or heated in the oven, e.g., baking frozen chicken
nuggets. However, food items previously prepared by someone else or from carryout
restaurants were not considered prepared if only heated at home.?*®

Household level information were assessed through the Adult Impact
Questionnaire (AIQ) answered by the youth’s primary caregiver (Appendix 8.4). This
was a 176-item questionnaire and includes questions on demographics and household
socioeconomic information (parental education, marital status, and employment status,

and household income, housing arrangement of the primary caregiver, and household
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participation in food assistance programs), and included questions on food purchasing,
and food preparation.’

For caregiver food acquisition behavior, caregivers reported the number of times

they purchased or got food from different food sources in the previous 30 days from the
interview date for themselves and/or for the household. A list of 18 different food sources
(i.e., farmers market, urban farm, street vendor, public market, corner store, supermarket,
carryout restaurant, sit-down restaurant, wholesaler food store, specialty store, food
pantry, community center, convenience stores, an Arabber’ or mobile produce cart, and
family/friends) was provided to assess the purchasing frequency in each food source.
Household food acquisition was determined based on how often the household acquired
selected foods over the past 30 days (e.g., “How many times did you get these foods?”).
A list of 31 healthier and 23 unhealthier foods was provided. Prepared foods acquired
from delis, vendors, or restaurants were not included, as this instrument was designed to
measure foods purchased for consumption in the home environment rather than for
immediate consumptions. Unhealthier items were higher in fat and/or sugar. Examples of
unhealthier food items included: whole milk, regular sodas, hot dog, bacon, sugary
cereals, white bread, chips, cookies, ice cream, and ketchup. Healthier items were foods
and drinks that were lower in fat and/or sugar, or were “light” or “diet” versions of
unhealthy foods and beverages. Examples of healthier items included: water, pretzels,
sugar free fruit drink, yogurt, low-sugar cereal, fruits, and vegetables.”-**?

For food preparation behavior, caregivers were asked to rank the top three most

common cooking methods used when they prepared chicken, turkey (including ground

! Horse-drawn produce cart vendors — a Baltimore historical tradition.
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turkey and turkey bacon), pork (including bacon), ground beef, fish, eggs, greens
(excluding lettuce), and potatoes. Most common cooking methods included:
baked/broiled, boiled, pan-fried in oil/fat, pan-fried and drained, deep fried, grilled,
steamed, cooked with cooking spray, microwaved, drained and rinsed, and raw.?*?
Information about the frequency of household meal preparation in the past 30 days prior
to the interview date was also gathered.

Additional measures were collected on psychosocial factors for healthy eating
(intentions, self-efficacy), health beliefs and attitudes, nutrition knowledge, household
food security, social support for healthy and unhealthy eating, and individual and family

medical history, but are not reported in this dissertation.

3.8.3 Exposure evaluation

The key variables for assessing exposure were obtained from the Intervention
Exposure Questionnaire (IEQ) collected as part of the post-intervention assessment for
both the intervention and comparison groups (Appendix 8.5).

The 29-item IEQ included questions to measure exposure to each component of
the intervention over the course of program delivery — Store and Carryout Component
(16 questions); Recreation center (5 questions); Text-messaging (1 question); Social
Media (4 questions); Program logos and branding (3 questions). For visual materials,
participants were asked whether they had ever seen the materials during the intervention
period (i.e., BHCK logos, posters, handouts, giveaway, educational displays, store shelf-
labels, and social media posts) aided with an Exposure Packet to assist with recall
(Appendix 8.6). For example, the question to assess exposure to BHCK posters was

worded: “The BHCK project put up posters in stores, carryouts, and recreation centers.
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Which of the following have you seen and/or read?”. For each item, individuals were
shown examples materials used during the intervention from the Exposure Packet, and
were prompted to respond “yes”, “no”, or “maybe”. Because we developed a wide variety
of handouts and posters throughout the intervention, we randomly chose a subset of
examples in the IEQ to reduce respondent burden.

Only youth were asked about recreation center activities such as cooking classes
held in the center and frequency of recreation center attendance during the year of the
intervention. Only adults were asked about participation in the BHCK text-message and
engagement with the social media programs during the year of the intervention, because
these intervention components were targeted specifically at caregivers. Only when
assessing exposure to the store component, we asked youth and adults to report the
number of times they shopped in the BHCK intervention corner stores and carryout
restaurants in the previous 7 days to the interview to improve precision of report; at the
same time, we showed them pictures of the stores’ facades to aid with recall.

In addition, eight red herring questions were used to address response bias, and
included materials used in previous studies conducted in different sites. For instance, on
the question about exposure to BHCK posters, one out of the ten posters was from an
intervention conducted with Native Americans. We classified individuals into tertiles of
red herring responses, where selecting 0-2 red herring answers was considered truthful, 3-
5 moderate, 6-8 untruthful responses and kept only individuals in the tertile with the least
number of red herring responses. Respondents who answered positively to >3 (1/3 or

more) of the red herring questions, were excluded from analysis.
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3.8.4 Covariates

Sociodemographic characteristics of youth and their caregivers were collected at
baseline and post-evaluations using the Child Impact Questionnaire (CIQ) for youth’s age
and sex, and the Adult Impact Questionnaire (AIQ)’ for caregiver and household
information. The AIQ included questions on demographics and household
socioeconomics: caregiver’s age, sex, education level (categorized into < high school,
completed high school, and > high school), household annual income (US$0-10,000
(23.9)%; 10,001-20,000 (22.9%); 20,001-30,000 (17.2%); or 30,001-80,000 (35.9%)),
housing arrangement (owned, rent, and shared with family or other arrangement (group
housing, transitional housing)), number of individuals in the household, and food
assistance participation (received WIC (Special Supplemental Nutrition Program for
Women, Infants, and Children) or SNAP (Supplemental Nutrition Assistance Program)
benefits in the past year).

Youth’s and Caregiver’s height and weight were measured using a Seca 213
Portable Measuring Rod stadiometer and a Tanita BF697W Duo Scale. Participants were
measured with their shoes removed, wearing light clothing. The measurements were
taken in duplicate, and a third measure was taken if the first two measures were more
than 0.2 pounds, or 0.25 inches different. Repeated measures were averaged to secure
higher reliability of the method. For participants who declined to have their height and
weight measured, self-reported data was collected. For caregivers, Body Mass Index
(BMI) was obtained calculating kg/m?. In this thesis, overweight was defined for adults

as BMI between 25 and 29.99 kg/m? and obesity as BMI greater than or equal to 30
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kg/m?. BMI-for-age and sex specific Z-scores were calculated using youth’s height and

weight and compared to the age and sex-specific WHO BMI-for-age growth reference.!’

3.9 Sample Size and Detectable Effect Calculation

To estimate the sample size and the detectable difference estimate, an analysis
was conducted prior to implementation of BHCK accounting for 30 recreation center
zones (unit of randomization), controlling for a power of 80% (1-f) and a probability of a
type I error of a=0.05 (two-sided). Given that the study sample was drawn from 30
different zones, some clustering was expected. Between-zone variance (c%g) was
calculated using within-zone variance (6%m) and Intraclass Correlation Coefficient (ICC):
6% = (6°mICC) / (1- ICC). The original sample size calculation for BHCK drew upon
BHS baseline data on adult food purchasing to address the proposed hypothesis. Results
indicated a sample size of 720 adult caretaker-child dyads (this was equivalent to 24
dyads from each zone) for the intervention assessments. Assuming a 20% drop-out after
two years, this resulted in a minimum final sample of 600 adult caretaker-child dyad
respondents at post-intervention. BHCK would then be able to detect a 4-6 points change
in the healthy food purchasing variety score, reflecting four to six additional healthy food
purchased once a week.

To account for changes in the BHCK study design (higher attrition rates than
20%), this thesis employed a “redesigned” detectable difference estimate of the change in
youth’s fruit and vegetable serving, deriving estimates from the BHCK wave 1 baseline
sample. The following detectable difference formula provided by Murray*** was used in

the equation (1) below:

Equation (1): A=7[(2 - (6>m+m - %) - (to/2 + tB)?) / mg]
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From wave 1 BHCK baseline, the unadjusted residual error variance 6’m and ICC
for servings of fruits and vegetables are 6.30 and 0.004, respectively. Let g represent the
number of group per condition (14 intervention and 14 control, so g = 14), and the
degrees of freedom df = 2(g-1) = 26. Two hundred eighty-four youth (9-15 years old)
provided information for wave 1 BHCK baseline, and allowing 25% attrition rate at the
follow-up, the number of youth per group would equal 19 (m=19). The t-values for Type
I and Type II error rates are 2.056 and 0.856, respectively. The estimated group
component variance (6°g) is related to the ICC as: 6’g = (¢°m - ICC)/ (1- ICC), yielding
o’g = 0.0297. Therefore, using Murray’s equation, the unadjusted variance estimates are

illustrated by equation (2):
Equation (2): A=7[((2-(6.3031 + 19 x 0.0297) - (2.056 + 0.856)%) / 19x14]=0.37

With the actual size of the study (n=534), there is 80% power given a two-tailed
Type I error of 5% to detect an intervention effect of 0.40 servings of fruit and vegetable
among children. Similar multi-level childhood obesity prevention trials have reported
similar effect sizes — The Switch trial reported an effect size using Cohen’s d = 0.52.!7!
The Shape Up Sommerville observed a smaller intervention effect of 0.16 daily servings
of fruits and vegetables.!®” Given the aforementioned assumptions, a sample size of 534
child-adult dyads at follow-up is sufficient to detect an effect of the BHCK intervention

on fruit and vegetable servings of approximately 0.37.
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3.10 Methods of Analysis

3.10.1 Formation of variables

The first stage of analysis involved the development of derived variables. The

main variables formed are described below.

Youth Dietary Intake Variables. The key variables for youth dietary intake were derived

from the Block Kids FFQ. As mentioned above, the BKFFQ was analyzed by
NutritionQuest, and patterns of food consumption, macronutrient, micronutrient, and
energy intake were obtained. The software company derived daily intake estimates for
foods and beverages, and provided the following information relevant to this proposal:
total food energy (kcal), total fat (grams), percentage of kcal from fat, percentage of kcal
from sweets and desserts, average daily grams of sugary beverages, average daily
kilocalories from sugary beverages, dietary fiber from grain (grams), daily servings of
vegetables (total cups), daily serving of fruits (including 100% fruit juice, total cups),
added sugar (teaspoon equivalents), dietary total sugar (grams), dietary sodium (mg), and
whole-grains (ounce equivalents). As nutrient intake distributions are often skewed (due
to extremely high intake limits and lower limits of zero), the need for transformation was
assessed using Shapiro-Wilk and Kolmogorov-Smirnov tests. Transformations were not
needed. Energy adjustment was considered, as there is likelihood of underreporting

consumption of food and beverage.*

Youth Food Preparation Behavior. A healthful cooking score was created using similar

methods previously reported by us.?*® Each food preparation method was assigned the

following score based on the healthiness of the method and on the amount of fat used:
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fried (-1), baked (+1), microwaved (+1), raw (+1), other (0).2*® Total score for each
cooking method were averaged and calculated taking into account the number of times
food was prepared per week. For example, the number of fried foods prepared was
divided by the total number of foods prepared in the past week. If a youth reported
preparing in the past week breakfast cereal with milk (‘other’) and fried bacon (‘fried’),
the total score for fried food would result in -1/ 2 = -0.5. A healthy food preparation score
was created by summing the scores of foods prepared using the methods of microwaving,
baked, raw, and other. Unhealthy food preparation score represents the method that adds

extra fat or oil to the food (frying).

Youth Food Purchasing Behavior. Food purchasing were additive variables developed

based on the healthier and unhealthier foods listed in Table 3.3 in terms of variety,
frequency, proportion of variety (variety healthier/total foods, variety unhealthier/total
foods) and proportion of frequency (frequency healthier/total purchasing frequency,
frequency unhealthier/ total purchasing frequency). Itemized Cronbach’s alphas assessed
the presence of inconsistent variables in the score in order to maintain an alpha higher
than 0.6.

For the healthier food variety variable (number of different items per week),
one point was assigned to each food/beverage item if youth reported purchasing in the
past 7 days (regardless of the frequency), or 0 if they did not purchase that item. Then, we
summed all the items belonging to “healthier foods” to derive the healthier food
purchasing variety variable. Observed healthier food purchasing variety score ranged
from 0 to 34, mean 2.6, SD 3.6, Cronbach’s alpha: 0.87. Unhealthier food purchasing

variety variable was created using the same method, ranged from 0 to 19, mean 4.6, SD
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0.37, Cronbach’s alpha: 0.80. Proportion of variety of foods was calculated using the
variety score of food items purchased divided by the total number of foods (items)
purchased — proportion of healthier food variety mean (SD) 0.35 + 0.2, range 0-1;
proportion of unhealthier food variety mean (SD) 0.64 + 0.2, range 0-1.

The healthier and unhealthier food purchasing frequency were additive items
based on the acquisition frequency of 38 healthier and 28 unhealthier foods for each
respondent, respectively. Healthier food purchasing frequency score ranged from 0-92
times, mean 4.85 + 8.99, Cronbach’s alpha: 0.81. Unhealthier food purchasing frequency
score ranged from 0 to 75 times, mean 9.13 + 10.26, Cronbach’s alpha: 0.75. The
proportion of purchasing frequency was calculated using the self-reported frequency
(times) in the past week the food item was purchased divided by the total frequency of
food purchased — proportion of healthier food frequency mean (SD) 0.28 + 0.3, range 0-

1; proportion of unhealthier food frequency mean (SD) 0.71 + 0.2, range 0-1.

Caregiver Fruit and Vegetable Intake. The key variables for fruit and vegetable intake

were developed from the NCI FV screener. The screener data was entered into analysis
software that links to a food composition database, and an algorithm assigned daily
frequency of use to each food or beverage item. For the frequency of intake value, the
standardized mid-point of each category took into account the number of times per day
(i.e., ‘1-3 months’ was assigned 0.67, ‘1-2 times per week’ = 0.214, ‘3-4 times per week’
= 0.5, °5-6 times per week’ = 0.786, ‘1 time per day’ = 1.0, ‘2 times per day’ = 2.0, ‘3
times per day’= 3.0, ‘4 times per day’= 4.0, and ‘5 or more times per day’ = 5.0). Then,
portion size estimates were computed according to the 2005 MyPyramid definition of

fruit and vegetable cup equivalent (e.g., portion size category 1 for fruit = 0.25 cups,
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category 2 = 0.5 cups, category 3 = 1.0 cup, and category 4 = 1.5 cups). Table 3.4
describes the portion size standardization suggested by the NCI FV screener. To compute
the total average daily fruit and vegetable serving size, participants’ daily frequency for
each food item were multiplied by typical portion sizes according to MyPyramid values,
then summed all food items. Daily serving distribution was assessed for skewness, and
the need for transformation was assessed using Shapiro-Wilk and Kolmogorov-Smirnov

tests.

Table 3.4: Adult caregiver daily fruit and vegetable serving portion size standardization

2005 MyPyramid Cup Equivalents for each Portion Size
Food Category
1 2 3 4

Juice 0.5 1.0 1.625 2.5
Fruit 0.25 0.5 1.0 1.5
Lettuce Salad 0.25 0.5 1.0 1.5
French Fries 0.2 0.5 0.75 1.3
Other White Potato 0.25 0.75 1.2 2.0
Dried Beans 0.25 0.75 1.25 2.0
Other Vegetables 0.25 0.75 1.5 2.25
Tomato Sauce 0.25 0.5 1.0 1.5
Vegetable Soups 0.3 1.0 1.6 2.25

Source: https://epi.grants.cancer.gov/diet/screeners/fruitveg/scoring/allday.html

Caregiver Food Preparation Behavior. The caregiver healthier food preparation score

was calculated differently than the youth food preparation score, as the question format
and response options were different, due to tailoring to the developmental stage of the
respondents (adults versus youth). Cooking methods were assigned scores as follow: deep

fry or pan-fried with oil (-2); pan-fried, drained or use of cooking spray (-1); not prepared
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in the last 30 days (0); pan-fried, drained and rinsed with hot water (+1); broiled/baked,
or grilled, or steamed, or boiled, or raw, or microwaved (+2). The top three methods were
then weighted taking into account in the following proportion: 60% (for the first method
most commonly used), 30% (second method), and 10% (third method).>*! The scores for
the eight foods were calculated separately. For example, if eggs were most commonly
pan-fried, second most commonly boiled, and third most commonly cooked with cooking
spray, the score was calculated as (0.60 x -2) + (0.30 x 2) + (0.1 x -1) as an indicator of
the overall healthiness of egg preparation. A higher score represented healthier
preparation methods. The household food preparation score was calculated by the
weighted mean score for each food, considering the following proportion: 60% (first
method), 30% (second method), and 10% (third method). Then, the score for all of 8
foods were summed to obtain the overall household food preparation score (mean: -0.07

(0.88), range -1 to 2.1).

Caregiver Food Purchasing Behavior. The healthful and less healthful food acquisition

variables were additive items based on the acquisition frequency of 33 healthful and 21
less healthful foods for each respondent and divided by 30 to yield a daily frequency
score, respectively. For example, if the participant reported purchasing low-fat milk 4
times (roughly 1x/week) and high-fiber cereal 4 times in the past 30 days, then those
numbers were summed with the frequency of purchasing for the other healthier foods for
the final score. Additive daily healthier food acquisition frequency ranged from 0.6 to 4.8
with a mean of 0.9 (SD = 0.6, Cronbach’s alpha = 0.70), and less healthier food
acquisition frequency from 0.1 to 10.2 with a mean of 1.3 (SD = 1.1, Cronbach’s alpha =

0.70).
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Exposure Score. Exposure scores were calculated for each intervention material or

activity part of the BHCK program (seeing BHCK logo, seeing shelf-label, participate in
a taste test, seeing posters, seeing handouts, receiving giveaways, seeing educational
displays, seeing a BHCK carryout menu, shopping in a BHCK store, attending youth-led
nutrition education session, interacting with BHCK youth-leaders, following or enrolling
in BHCK social media/text-messaging, and seeing BHCK social media posts). In short,
as an example related to seeing materials or participating in taste tests, respondents had
the option of answering “yes”, “no”, or “maybe” when shown a list of the materials
followed by a picture of each item. For each question receiving a “yes” response one
point was added, “maybe” was given 0.5 point, and “no” zero points.

Next, points for each intervention component were summed. For instance, we
listed 10 possible examples of posters that were added for the total score for “seeing a
poster” (possible range: 0-10 points). Possible highest total scores for all intervention
components were 107 and 133 for caregivers and children, respectively. Because each
intervention material or activity presented different number of questions and yielded
different ranges in points, we re-scaled all scores into proportions (possible range 0-1) to
apply equal weight to each component in the overall BHCK exposure score. For example,
if a participant reported seeing 10 out of the 10 posters, the re-scaled exposure score
equals 1; if reported seeing 5 posters the re-scaled score equals 0.5 points for the poster
exposure score. Using methods similar to those previously published?*?, overall exposure
score was calculated by summing the re-scaled exposure scores of the various BHCK

intervention materials and activities. Possible highest re-scaled scores were 11 and 13 for
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caregivers and children, respectively, denoting that a 1-unit change in exposure represent

a substantial difference in exposure to intervention activities.

3.10.2 Descriptive analysis

Sociodemographic, dietary, and behavioral variables were explored to describe
the study population and the distributions of all variables. First, the univariate
distributions of the variables were explored in order to examine extreme values (outliers)
and 1dentify skewed continuous distributions. Then, the focus was to describe the study
population and setting, and to determine the comparability of the baseline characteristics
between the two intervention groups. Important variables considered at this stage include:
child and caregiver age and sex, anthropometric, child’s food and macronutrient intake,
caregiver’s fruit and vegetable consumption, caregiver education level, household
income, food assistance participation, housing arrangement, and household size. If
residuals were not normally distributed during model specification checks, a
transformation such as the natural logarithm was taken to better achieve normality. The
only outcome variable that reveled to be problematic when treating it continuously was
the exposure score. In this case, the exposure score was square root transformed. The
analyses were then performed on the transformed variables to meet the underlying
assumptions of the statistical tests used.

Continuous variables were tested for differences between intervention and
comparison groups with independent two-tailed t-tests and analysis of variance
(ANOVA). The Chi-square test for proportions was used for categorical variables. In the
case that there are significant differences, and it was suspected that the particular

characteristic may interfere with the association between the indicator and response
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variables of interest, then the characteristic was controlled for in the final regression

analysis.

3.10.3 Dropouts and missing data

Exploratory analyses were also conducted to investigate the pattern of dropout rate and
missingness of data. Patterns of missing information for diet and food-related behavior were
explored by study visit (baseline and follow-up visits), and by treatment group (intervention
versus comparison). Dropout patterns were investigated in relation to the baseline outcome
measured to assess whether missingness of data was a function of last measurement of the
outcome.

BHCK experienced an overall 24.9% attrition rate in our evaluation sample from pre- to
post-intervention (wave 1 attrition rate: 31.8%; wave 2 attrition rate: 16.2%). Patterns of
missingness was due to the outcome measured at baseline predicting whether subject would
return for the follow-up visit or not in terms of caregivers’ age (younger caregivers were less
likely to return for the post-assessment), caregivers’ sex (female caregivers were less likely to
dropout), and wave (wave 1 participants were more likely to dropout). Thus, a missing at random
(MAR) mechanism was assumed.

An inverse probability weighting (IPW) was used to address potential bias due to loss to
follow-up and to correct for the effects of missing data.?** Using all available data, weights were
estimated for every missing outcome of interest fitting a logistic regression model. We treated
the categorical indicator of response at follow-up as the outcome variable, regressed on the
baseline response for intake, preparation, or acquisition, with caregiver’s age, sex, income, wave

(predictive of dropout) as covariates. Once the weights were determined, they were incorporated
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in the multilevel linear mixed-effect analysis using the pweight option for the mixed command in

Stata.

3.11 Analysis of Specific Aims

All collected variables were processed in Access (Microsoft, USA). All statistical
analyses of the data were conducted using the software Stata IC 13.1 for Mac (StataCorp,
College Station, TX, USA 2013). For all analyses, the 95% confidence intervals (C.I.)
were reported. Statistical significance was defined by a p-value of < 0.05.

The primary analysis (Average Treatment Effects) examined the impact of BHCK
on the main outcomes (diet and food-related behaviors) comparing pre- and post-
intervention using multilevel linear mixed effects model to consider the cluster data
(families are clustered within recreation center zones). The cluster design assumes that
individuals within the same cluster (recreation center zone) are more highly correlated
with each other than with people in other clusters. Furthermore, due to the repeated
measures (pre and post-assessments), there is also within variation at the individual-level,
so independence cannot be assumed in this case, by which statistical analysis should
account for the correlations observed. First, to verify this assumption, ANOVA was
conducted to extract the F-statistic variable for the calculation of the intraclass correlation
coefficient (ICC). As clusters explained the high variance observed in the data, multilevel
linear mixed effects models were employed to correct the variance observed due to
cluster as the error term in the analysis. Moreover, due to the expected number of missing
data (dropout rates >20%), multilevel models are a good approach to be used under the

missing at random assumption for missing data, as it models both the means and the
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random effect jointly. Thus, multilevel models were the most appropriate approach to
address the aims of this proposal given this dataset.

The multilevel model has mixed effect components, as it accounts for both fixed
and random effects. The single fixed independent variable is represented by B (level 1
variance), and the random effect u represents the random effect to allow each recreation
center zone’s coefficient (uoj) and random variation among repeated measures in the
individual (uoi) to vary randomly at level 2 (cluster). The equation proposed to assess
each study hypothesis is represented in Equation (3) below. In this model, the response
for the j™ individual nested in i cluster (recreation center zone) at the k™ time measure is

assumed to differ from the population mean by a within and between random component.
Equation (3): E (Y)ijk = o+ Br*(Time)ik + B2*(Time)i*(Group)i + woj + Uoi + &ij

The intervention effects on the mean change in diet and food-related behaviors
(Yijx) were assessed by the difference between the mean change of the outcome over time
in the intervention group compared to the control group. The sum of the slope (B1)
multiplied by the time covariate (0= baseline and 1=post-assessment) and (B2) multiplied
by the interaction term of time and group resulted in the mean change of the outcome
over time for the intervention group. The mean change of the outcome over time in the
comparison group is given by the slope 1. Thus, the mean difference between
intervention and control groups over time was given by 2. If the estimate is significant
(p<0.05), the null hypothesis (mean dietary and food-related outcomes are equal in the

intervention and control groups after the BHCK intervention) was rejected.
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3.11.1 Patterns and determinants of exposure to BHCK (Paper 1)

Specific exposure scores of materials and activities, as well as overall BHCK
exposure score (continuous variables) were tested for differences between intervention
and comparison groups using independent two-tailed t-tests. Differences in exposure
scores between wave 1 and wave 2 were also tested using a two-tailed independent t-test.

Then, regression analyses were conducted to investigate whether
sociodemographic characteristics of youth and caregivers could account for differences in
exposure level that were not due to being assigned to treatment groups. The model
specification checks, including assessment of model residuals, revealed that treating the
outcome (exposure score) as a continuous variable was problematic. Thus, sensitivity
analyses were performed by fitting a quadratic linear regression models (exposure scores
were square root transformed) to address the skewness of the dependent variable and to
inform interpretation of the ordinal models. Therefore, a categorical version of the
variable was used, based on quartiles of the score, in all models.

Bivariate and multiple ordered logit regression models were used to analyze the
association between youth and caregiver exposure levels (quartiles) and
sociodemographic, household and individual characteristics of the participants. Each
model with exposure level (quartiles of exposure) was regressed on different independent
variables (youth and caregiver’s age (continuous variable) and sex, caregiver’s
educational level (categorized into less than high school, completed high school, and
more than high school (for less than two years of college, associate’s degree, bachelor’s
degree, or beyond) and coded as 0, 1, and 2, respectively), housing arrangement (owned,

rent, and shared with family or other arrangement (group housing, and transitional
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housing), number of individuals living in the household (continuous variable), and
supplemental nutritional assistance program participation, coded as 0 if not enrolled). The
exposure level (outcomes of interest) was stratified by quartiles (very low, low, medium,
and high), in which we interpret the increase in each quartile as a higher level of exposure
to BHCK activities. The final multiple ordinal regression model was selected based on
the goodness of best fit using stepwise backward method for lowest Akaike information
criterion (AIC).

The ordered logit model assumes that the effect of any of the independent
variables is the same regardless of the of level (quartile) of exposure (e.g., coefficients
describing the relationship between the lowest and all higher scores are the same as those
describing associations between the next lowest and all higher scores).?*¢ The variance
inflation factor for each model was calculated to check for collinearity by performing a
multiple linear regression, which were all below 1.0. The parallel assumption of the
ordered logit regression was investigated by the likelihood-ratio test followed by the
Brant Test, in which both tests failed to reject the null hypothesis that the coefficients

were equal across quartiles of exposure.

3.11.2 Impact of BHCK on youth’s diet and food-related behaviors (Paper 2)

The intervention effects on the mean change in diet and food-purchasing
behaviors among youth were assessed by the difference between the mean change of the
outcome in the intervention compared to the control groups using a multilevel linear
mixed-effect model. The multilevel model had mixed-effect components that accounted
for both fixed and random effects. The single fixed independent variable included the

time-by-group interaction. The random effect allowed recreation center zone’s
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coefficients and the random variation among repeated measures in the youth to vary
randomly at the group level. The intraclass correlation coefficients (ICC) for the outcome
measures at the subject-within-zone level ranged from 0.34-0.13. If the estimate was
significant (p<0.05), the null hypothesis (that mean dietary and food purchasing
outcomes are equal in the intervention and control groups after the BHCK intervention)

was rejected.

Caregiver’s age (continuous), and youth’s age (continuous, centered at the mean),
caregiver and youth’s sex, race were added as covariates in the food-purchasing models.
In the dietary intake models, we included the following covariates: caregiver and youth
age and sex, youth’s race, and total daily calorie intake.?** Sociodemographic variables
were included as covariates in final models if they were different at baseline comparing
treatment and comparison groups (caregiver and youth ages), predicted dropout
(caregiver’s age and sex) or were described as a confounding variable in the literature
(energy intake for dietary intake).

Missing data were imputed by modeling and estimating both the means and the
random effect jointly using all non-missing data in the covariate matrix (maximum
likelihood estimation) to address potential bias due to loss to follow-up and to maximize
sample size (n=508).2* Impact analyses were also stratified by age category: 9-12 and

13-15-years old.
3.11.3 Impact of BHCK on caregiver’s diet and food-related behaviors
(Paper 3)

The primary impact analysis on the change in fruit and vegetable intake, food

preparation, and food-acquisition behaviors among adult caregivers were assessed by the
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difference between the mean change of the outcome in the intervention group compared
to the control group. The intervention effect on adult caregivers’ food-related behaviors
was tested using a multilevel linear mixed-effect model fit by maximum likelihood.
Random effects accounted for variation at the BHCK zone and at the caregiver-level
(repeated measures).

A secondary impact analysis (treatment-on-the-treated effect) was conducted, in
which study participants were analyzed according to the treatment received,'* as
estimated by their exposure scores. We conducted multiple linear regression models to
analyze the association between the change in caregivers’ food behaviors (fruit and
vegetable intake, food preparation, and acquisition) and caregiver exposure levels (total
exposure score, and by exposure to intervention components), adjusted for age, sex,
income, and household size. We used a bootstrap method with 2000 repetitions and bias-
corrected confidence intervals to account for the within-individual correlation of the data,
clustered on the BHCK zone.?*’** For the significant results, we estimated the
proportion of variability explained (effect size) with omega-squared (w?) after fitting the
multivariate models. A sensitivity analysis using multiple logistic regression on the
correlation between the categorical change in food-related behavior (no change versus
positive change) and the exposure scores (low (if 0) versus high (if above 0)) was also
conducted to estimate the standardized effect size given by the odds ratio. Given the time
frame for follow-up data collection differed by wave, we conducted tests of homogeneity
to explore if the effect of exposure was moderated by the two BHCK waves with an

interaction term between exposure score and wave.
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3.13 Ethical Considerations

The Institutional Review Board at the Johns Hopkins Bloomberg School of Public
Health (IRB Number 0004203) approved all components of this thesis and the BHCK
parent study.

Signed informed assent and consent were gathered from both the youth and
caregiver, respectively. All interviews were conducted in person at a location that was
convenient for the participant such as the recreation center, the participant’s home, or an
office at the Johns Hopkins Bloomberg School of Public Health. To protect privacy, the
interviews were conducted in a private or semi-private setting, selected by the participant
allowing for information to be provided in a secure fashion and in a comfortable
environment. Adult caregivers could participate in the baseline data collection interviews

even if they did not give consent for their children to participate in the baseline data
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collection interviews (no case). Likewise, they could provide parental permission for
their child to participate in the baseline data collection interviews without having to
participate themselves (n=1). Participants had the option to withdraw from the interview
and from the study at any time and were allowed to refuse to answer any questions they
were uncomfortable with. Youth and caregivers received gift cards after each of the two
interviews.

In order to ensure security and protection of subject confidentiality, hard copies of
data collection materials included an ID code but did not have personal identifiers.
However, a code linking the data to the subject’s personal information was stored
separately from the data collection sheets and was also stored in a secure cabinet or room

with limited access by authorized individuals.
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Chapter 4. Exposure to a multilevel multicomponent
childhood obesity prevention community- randomized

controlled trial: patterns, determinants, and implications

4.1 Abstract

Objective: For community interventions to be effective in real-world conditions,
participants need to have sufficient exposure to the intervention. It is unclear how the
dose and intensity of the intervention differ among study participants in low-income
areas. We aimed to understand patterns of exposure to different components of a
multilevel multicomponent obesity prevention program to inform our future impact
analyses. Methods: B’more Healthy Communities for Kids (BHCK) was a community-
randomized controlled trial implemented in 30 low-income zones in Baltimore in two
rounds (waves). Exposure to three different intervention components (corner
store/carryout, social media/text messaging, youth-led nutrition education) was assessed
via post-intervention interviews with 385 low-income urban youth and their caregivers.
Exposure scores were generated based on self-reported viewing of BHCK materials
(posters, handouts, educational displays, social media posts) and participating in
activities, including taste tests during the intervention. For each intervention component,
points were assigned for exposure to study materials/activities, then scaled into
proportions (0-1 range), yielding an overall BHCK exposure score [youth: mean 1.1
(range 0-7.6 points); caregiver: 1.1 (0-6.7), possible highest score: 13]. Ordered logit
regression analyses were used to investigate correlates of youths’ and caregivers’

exposure level (quartile of exposure). Results: Mean intervention exposure scores were
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significantly higher for intervention than comparison youth (mean 1.6 vs 0.5, p<0.001)
and caregivers (mean 1.6 vs 0.6, p<0.001). However, exposure scores were low in both
groups and 10% of comparison group was moderately exposed to the intervention. For
each 1-year increase in age, there was a 33% lower odds of being highly exposed to the
intervention (OR 0.77 95% CI 0.69; 0.88) in the unadjusted and adjusted models
controlling for youth’s sex and household income. Conclusion: Treatment effects may be
attenuated in community-based trials, as participants may be differentially exposed to
intervention components and the comparison group may also be exposed. Exposure
should be measured to provide context to impact evaluations in multi-level trials. Future
analyses linking exposure scores to the outcome, should control for potential confounders
in the treatment-on-the-treated approach, while recognizing that confounding and

selection bias may exist affecting causal inference.

Keywords: Process evaluation, childhood obesity, dose received, methods,

implementation process, exposure
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4.2 Introduction

The multifactorial causes of obesity are well-recognized, and it is clear that no single
community program or policy provides a comprehensive solution to this important public
health problem.>*!*> Thus, multi-level multi-component (MLMC) interventions are
suggested to be more effective than single component interventions, due to synergistic
effects between multiple intervention components.'#** However, in order to achieve
these effects, MLMC interventions need to reach the population of interest in sufficient
intensity — i.e., achieve adequate exposure. Therefore, evaluation of program
implementation need to be systematically measured and evaluated, as it informs research

230 allowing replication in real world settings and large-scale public

to practice gaps
health dissemination.?!

Given the importance of implementation to study outcomes, a growing body of
literature has used process evaluation to assess intervention fidelity (adherence to
intervention protocol).!3%2°2253 Process evaluation is used to monitor and improve
program delivery and helps explain reasons for failure or success of a trial.>>* Among
process evaluation constructs, exposure (‘dose received’) is rarely measured, but allows
researchers to understand how well a program reached its intended audience from the
participants’ perception of their personal exposure and the extent to which they actively
engaged with the research activities and materials.!”

Few studies have reported assessing the extent to which individual study
participants report being exposed to the intervention. A previous environmental obesity

intervention trial, Navajo Health Stores, in American Indian reservations developed

exposure scores based on participant’s report of study dose received and found a negative
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correlation with Body Mass Index (BMI) changes.?* Another multisite childhood obesity
trial, Child and Adolescent Trial for Cardiovascular Health (CATCH), used exposure
questionnaires to improve specificity of the intervention and elicit more specific
information from intervention components.?>> Baltimore Healthy Eating Zones (BHEZ),
a childhood obesity prevention trial conducted at multiple levels in the low-income urban
area of Baltimore City, used different components of the intervention to create the
exposure score to inform secondary evaluation analysis.>>® The Boost program, a Danish
multi-component school-based trial, used measures of exposure as the extent of parental
involvement in the intervention, and found that students with a high exposure level
consumed more fruits and vegetables daily than those with low exposure score.!*?

Despite different usage of exposure measurements, to our knowledge no study has
investigated how exposure level varies by participant characteristics, nor has explored
differences in exposure levels between both adult caregivers and their child participants
in a multi-level intervention. This could be used to inform the study’s external validity
and to identify observed confounding characteristics of individuals who would be
reached by the intervention at different doses.?’

This study aimed to identify the patterns and determinants of the different levels
of exposure to the B’more Healthy Community for Kids (BHCK) intervention — a
community-based randomized childhood obesity prevention trial intervening at multiple
levels (corner store, carryout, social media/text messaging, and recreation center youth-
led nutrition education) of the food system in low-income urban areas of Baltimore City

in two rounds (waves).!! Specifically, this paper answers the following questions:
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1. What were the patterns of exposure (dose received) to BHCK intervention
materials and activities among youth and caregivers?

2. How did patterns of overall dose received differ by treatment group among youth
and their caregivers?

3. What individual and household factors are associated with exposure to the BHCK

intervention?

4.3 Methods

4.3.1 Design and setting

The BHCK trial was implemented at multiple levels of the urban food environment to
improve access to, purchase of, and consumption of healthy food among low-income
youths and their families living in food deserts in Baltimore. The BHCK study used a
pre- and post-intervention assessment design, with two groups, intervention and
comparison, in a 1:1 ratio. The intervention was implemented in two waves (wave 1:
August 2014—February 2015 and wave 2: November 2015—August 2016).

The intervention took place in 30 zones, randomized to intervention (n = 7 per
wave) and comparison groups (n =7 wave 1 and n=9 wave 2). Assignment occurred
publicly by drawing names of eligible recreation centers from a hat. Recreation centers
were the nucleus of each zone. A zone’s eligibility criteria in the BHCK trial were: (1)
pre- dominantly African American (>50%), (2) low-income neighborhood (>20% of
residents living below poverty line), (3) minimum of five small food sources (<3 aisles
and no seating), and (4) a recreation center more than 2 mile away from a supermarket.

A sample of adult caregiver and child dyads were actively recruited at each recreation
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center and nearby corner stores in the 1.5- mile zone buffer by a BHCK data collector.
Household eligibility criteria included: (1) having at least one child aged 10—14 years, (2)
having lived in the same location for at least one month, and (3) does not anticipate
moving in the next 2 years.!!

A detailed description of the intervention (including formative research, sample
size calculation, and intervention activities) is provided elsewhere.!' The BHCK
intervention included three main intervention components to target youths and their

caregivers:

1. nutrition education and cooking classes (14 lessons of 1-hour duration) led by
local youth leaders (intensively trained Baltimore college and high school
students), which took place every other week at each intervention community
recreation center during after-school programs 2*°

2. environmental intervention at the point of purchase in small food stores (corner
stores) and family- owned prepared-food outlets (carryout restaurants), which
sought to increase stocking of healthier options by store owners and encourage
demand of healthful foods through promotions and taste tests of healthier foods
and beverages by intervention staff, implemented every other week at intervention
corner stores and carryout restaurants for sessions lasting up to 2 hours each 2%

3. social media (Facebook and Instagram) and text- messaging communication
campaign, which encouraged goal setting for healthy eating targeted at caregivers,
delivered up to three times per week (text messages were sent three times a week

and included an interactive component and social media posts were made at least

three times per week)
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Communications materials (i.e., poster, handouts, educational displays, and
giveaways) were professionally developed based on formative research and concurrently
displayed during BHCK components and distributed to participants every other week in
sequence. The intervention was organized in three themed phases lasting for 2 months
each: (1) smart drinks, (2) smart snacks, and (3) smart cooking. All material was aligned
with the healthy alternative food product and behavior being promoted at each phase.??

Study participants were not required to attend recreation center activities nor to
visit the BHCK stores and carryouts. However, intervention caregivers were asked if they
would like to receive text messages after their baseline appointments and were given a
business card with BHCK social media links. In the comparison zones, neither recreation
centers nor small food stores received the nutrition education sessions or communication
materials, and caregiver— child dyads living in these areas were not enrolled in the BHCK

text-messaging program.

4.3.2 Selection and training of data collectors
Data collectors were trained intensively, through role play and observation training.
Group assignments were concealed from the BHCK data collectors who conducted the
follow-up assessments. Following the interviews, the data were checked for errors by the
interviewer and a second research assistant. The completed questionnaires were
examined for missing data or implausible values, and the research team made their best

effort to contact the research participants to obtain the needed information.

4.3.3 Measures

Caregiver and youth data collection
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Baseline data were collected from July 2013 to June 2014 (wave 1) for a total of 299
youths and their main caregivers (n = 298), and from July to December 2015 (wave 2) for
235 caregivers and their youth.!! The post- evaluation was conducted from March 2015
to March 2016 (wave 1) and from August to January 2017 (wave 2), taking place
immediately after implementation of the intervention and running for 1 year (wave 1) or
6 months (wave 2). Youths and caregivers received gift cards after each of the two
interviews. Informed assent and consent were gathered from both the youths and
caregivers, respectively.

For the analysis, we excluded participants who did not complete the exposure
assessment at the follow-up visit (youths n = 133 and caregivers n = 135), had missing
information for at least one exposure variable (youths n = 4 and caregivers n = 6),
answered positively to more than three of the red-herring questions (youths n=2 and
caregivers n=0), reported living in an un- stable housing arrangement, such as a shelter or
transitional housing (youths n = 2 and caregivers n = 2), or lived more than 1.5 miles
away from a BHCK recreation center (youths n = 4 and caregivers n = 4). This yielded a
total of 385 youths and 386 caregivers for the analytical sample. An overview of

enrolment and participant flow is presented in Figure 4.1.

Process evaluation assessment: exposure (dose received)

The key variables for assessing exposure were obtained from the Intervention Exposure
Questionnaire (IEQ) collected as part of the post-intervention assessment for the
intervention and comparison groups. To address re- search questions 1 and 2, we
conceptualized the pattern of exposure as the aggregated series of exposures for the

reported dose received, to different intervention materials and activities implemented
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over the course of the program, as assessed by the IEQ. Data collected with the IEQ in
wave 1 was used to plan wave 2 intervention modifications.!! As the waves were
implemented 9 months apart, we were able to identify the materials and activities that
most of the study sample reported not seeing or not participating in.

The 29-item IEQ included questions to measure exposure to each component of
the intervention over the course of program delivery: store and carryout component (16
questions), recreation center (five questions), text messaging (one question), social media
(four questions), and program logos and branding (three questions). For visual materials,
participants were asked whether they had ever seen the materials during the intervention
period (i.e., BHCK logos, posters, handouts, giveaways, educational displays, store shelf
labels, and social media posts). For example, the question to assess exposure to BHCK
posters was worded: “The BHCK project put up posters in stores, carryouts, and
recreation centers. Which of the following have you seen and/or read?” For each item,
individuals were shown examples of materials used during the intervention and

29 ¢¢

responded “yes,” “no,” or “maybe.” Because we developed a wide variety of handouts
and posters throughout the intervention, we randomly chose a subset of examples in the
IEQ to reduce respondent burden.

Only youths were asked about recreation center activities, such as cooking classes
held in the center and frequency of recreation center attendance during the year of the
intervention. Only adults were asked about participation in the BHCK text messaging and
engagement with the social media programs during the year of the intervention, because

these intervention components were targeted specifically at caregivers. Only when asses-

sing exposure to the store component did we ask youths and adults to report the number
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of times they had shopped in the BHCK intervention corner stores and carryouts in the 7
days prior to the interview to improve the precision of reporting. We showed them
pictures of the stores’ facades to aid with recall.

In addition, eight red herring questions were used to address response bias. These
included materials used in previous studies conducted in different sites. Respondents who
answered positively to three (1/3) or more of the red herring questions were excluded

from the analysis.

Calculation of exposure scores
We calculated exposure scores for each intervention material or activity part of the
BHCK program (seeing BHCK logo, seeing shelf label, participating in a taste test,
seeing posters, seeing handouts, receiving giveaways, seeing educational displays, seeing
a BHCK carry- out menu, shopping in a BHCK store, attending a youth-led nutrition
education session, interacting with BHCK youth-leaders, following or enrolling in BHCK
social media or text messaging, and seeing BHCK social media posts). The detailed
coding of the exposure scores is presented in Table 4.1. In short, as an example, for
seeing materials or participating in taste tests, respondents had the option of answering
“yes,” “no,” or “maybe” when shown a list of the materials followed by a picture of each
item. For each question receiving a “yes” response one point was added, “maybe” was
given 0.5 points, and “no” zero points.

We next added the points for each intervention component. For instance, we listed
10 possible examples of posters. These were added to give the total score for “seeing a

poster” (possible range: 0—10 points). The highest total scores possible were 107 and 133

for care- givers and children, respectively. Because each intervention material or activity
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had a different number of questions and yielded different ranges in points, we re-scaled
all scores (range 0—1) to give an equal weight to each component in the overall BHCK
exposure score. For example, if a participant reported seeing 10 out of the 10 posters,
their re-scaled exposure score was 1. If they reported seeing five posters, their re-scaled
score was 0.5 points. Using methods like those previously published®’, the overall
exposure score was calculated by summing the re-scaled exposure scores of the various
BHCK intervention materials and activities. The highest re-scaled scores possible were
11 and 13 for caregivers and children, respectively, such that a 1-unit change in exposure

represent a substantial difference in exposure to intervention activities.

Baseline individual and household sociodemographic characteristics

To address our third research question, we investigated whether the sociodemographic
characteristics of the youths and caregivers could account for differences in exposure
level that were not due to being assigned to treatment groups. We explored potential
individual and household characteristics that could correlate with being exposed to the
BHCK intervention, including child’s age and sex; caregiver’s age, sex, education level,
and employment status; and household annual income, housing arrangement, and
participation in a food assistance pro- gram. To collect this data, we used two

71238 "and the Adult Impact Questionnaire.’

instruments, the Child Impact Questionnaire
Both questionnaires were adopted from similar instruments used in previous intervention
trials in Baltimore City and are based on formative research.?*%*#! The Adult Impact
Questionnaire included questions on demographics and household socioeconomic

information, such as caregiver’s age, sex, education level, and employment status

(currently employed, retired, disabled, or otherwise not employed); household annual
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income (categories US$0-10,000; 10,001-20,000; 20,001-30,000; or higher); housing
arrangement; number of individuals living in the household (continuous variable); and
participation in a food assistance program in the past 12 months [received WIC (Special
Supplemental Nutrition Program for Women, Infants, and Children) or SNAP

(Supplemental Nutrition Assistance Program) benefits].

4.3.4 Data analysis

The statistical analysis of the data was conducted using software STATA 13.1 (College
Station, TX, USA 2013). Means and standard deviations (SDs) were estimated for key
baseline descriptors and exposure scores. Differences in continuous variables between the
intervention and comparison groups were tested with an independent two-tailed t-test. A
chi-square test for proportions was used to examine categorical variables.

Our model specification checks, including assessment of model residuals,
revealed that treating our outcome (exposure score) as a continuous variable was
problematic. Thus, we performed sensitivity analyses by fitting quadratic linear
regression models (exposure scores were square-root transformed) to address the
skewness of the dependent variable and to inform interpretation of the ordinal models
(Appendices 8.7 and 8.8: Table S4. 1 and Table S4. 2). We, therefore, used a categorical
version, based on quartiles of the score, in all models.

Bivariate and multiple ordered logit regression models were used to analyze the
association between youth and caregiver exposure levels (quartiles) and
sociodemographic, household, and individual characteristics of the participants. Each
model with exposure level (quartiles of exposure) was regressed on different independent

variables:
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e youth’s and caregiver’s ages (continuous variables)
e youth’s and caregiver’s sex
e caregiver’s educational level: categorized into less than high school, completed
high school, and more than high school (for 2 than two years of college, associate
degree, bachelor’s degree, or beyond) and coded as 0, 1, and 2, respectively
e housing arrangement: owned, rented, shared with family or other arrangement
(group housing or transitional housing)
e number of individuals living in the household (continuous variable)
e participation in a supplemental nutritional assistance program: coded as 0 if not
enrolled and 1 if enrolled in the past 12 months
The exposure level (outcome of interest) was stratified by quartiles (very low,
low, medium, and high), in which we interpret the increase in each quartile as a higher
level of exposure to BHCK activities. The final multiple ordinal regression model was
selected based on the goodness of best fit using a stepwise backward method for the
lowest Akaike information criterion.

The ordered logit model assumes that the effect of any of the independent variables
is the same regardless of the level (quartile) of exposure (e.g., coefficients describing the
relation between the lowest and all higher scores are the same as those describing
associations between the next lowest and all higher scores).>*¢ We calculated the variance
inflation factor for each model to check for collinearity by performing a multiple linear
regression, which were all below 1.0. The parallel assumption of the ordered logit

regression was investigated by the likelihood-ratio test followed by the Brant test. Neither
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test rejected the null hypothesis that the coefficients were equal across quartiles of

exposure. For all analyses, statistical significance was defined as p < 0.05.

4.4 Results

Characteristics of the baseline BHCK evaluation sample

No statistically significant differences were found between treatment groups at baseline
(Table 4.2). The youths were on average 12 years old and most caregivers were female
with an average age of 40. Most caregivers reported receiving SNAP in the past 12
months (70%). There were trends towards significance for a higher proportion of

participants in the comparison group living with families compared to the intervention

group (p =0.1).

Patterns of dose received (exposure) by different components of the BHCK intervention
Some materials and activities of the BHCK trial appeared to have a higher mean exposure
score than others. Care- givers were highly exposed to the BHCK logo, handouts,
giveaways, and the social media program (Table 4.3).

Although youths also appeared to be highly exposed to the BHCK logo and
giveaways, exposure to educational displays was higher than other materials and greater

than the mean exposure score among caregivers (Table 4.4).

Patterns of overall dose received (exposure) by BHCK intervention groups
The overall mean exposure to the BHCK intervention was low among adults (Table 4.3)
and youths (Table 4.4). Despite the observed overall low level of exposure to the BHCK

(youth: mean 1.1 points, SD £ 1.35, median 0.6, minimum 0 and maximum 7.6;
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caregiver: mean 1.1 points, SD+1.17, median 0.75, minimum 0 and maximum 6.7), in the
intervention group, both youths and their caregivers demonstrated a significantly higher
exposure level score than the control group. Figure 4.2 illustrates that although most
participants in the intervention group had moderate to high exposure to BHCK, about

12% of the comparison group was moderate-to-highly exposed to the intervention.

Patterns of dose received (exposure) by the two implementation waves
Preliminary information on the exposure level from wave 1 was used to inform the
midcourse evaluation and to improve the reach and intensity of the overall program in
wave 2. The midcourse evaluation allowed our research group to devote time and
resources to make changes to the materials and intervention activities for wave 2. For
instance, posters hung at community sites increased in size and were professionally
redesigned to improve the visibility of the materials and intervention messages. Nutrition
interaction sessions at corner stores, carryout restaurants, and recreation centers increased
in intensity and duration. The quality of pictures and posting frequency were improved on
social media platforms, and posts were boosted to the target audience (e.g., specific zip
codes in Baltimore City). Finally, we mailed program flyers and promoted BHCK
activities to participating households in the intervention during wave 2 to increase the
reach and intensity of the promotional materials.

The second wave of the BHCK implementation had an overall higher exposure

level score among the evaluation sample compared to the first wave: caregiver,,,.; 0.9 £
1.1 vs caregiver,,,., 1.3+ 1.2, p <0.001 (Table 4.3) and youth, ., 2.3 £3.4 vs

youth,, .,3.8 £3.9, p=0.003 (Table 4.4). Caregivers in wave 2 reported being more

wave

exposed to BHCK handouts, giveaways, social media posts, and the redesigned carryout
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restaurants menus than caregivers in wave 1 (Table 4.3). In wave 2, youths presented
higher mean exposure score to the BHCK logo, posters, handouts, and giveaways, and
reported attending more often an after-school program assigned to the BHCK

intervention than youths in wave 1 (Table 4.4).

Correlates of exposure to the BHCK intervention

The results of the bivariate ordered logit regression analysis between caregivers’
characteristics and quartiles of exposure level are presented in Table 4.5. We did not find
any predictor that was correlated with caregivers’ exposure level in the unadjusted model.
The adjusted analysis suggested that female caregivers had higher odds of exposure to the
intervention (odds ratio OR 1.99; 95% confidence interval CI 1.05; 3.78) compared to
male caregivers, after controlling for SNAP participation and housing arrangement.

The bivariate analysis showed that youths’ age was significantly associated with
odds of exposure. Specifically, the odds of exposure to the intervention decreased by
33% for each additional year of age (OR 0.77; 95% CI: 0. 68; 0.86), and this association
remained significant after controlling for household annual income and youths’ sex in the
final multiple model (OR 0.77; 95% CI: 0.69; 0.88) (Table 4.6). In addition, youths in
households with a higher annual income (>$30,000) appeared to be more likely to be
exposed to the intervention than youths in the lowest income strata (OR 1.82; 95% CI:
1.13; 2.94), although this association did not remain significant after controlling for youth

age and sex.
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4.5 Discussion

To our knowledge, this is the first study to identify the patterns and determinants of the
different levels of exposure to a MLMC childhood obesity prevention trial in a low-
income urban setting. We described a detailed protocol of exposure scores evaluated
through the IEQ instrument administered at post-intervention assessment for the
intervention and control groups.

Exposure scores represented various levels of engagement with the intervention
materials and activities, including seeing intervention materials, participating in
educational sessions in stores and recreation centers, and receiving text messaging.
Exposure to each intervention activity was then scaled (from 0 = not exposed through 1 =
fully exposed), and summed to create an overall exposure score (dose received).
Although combined exposure scores were low in both evaluation groups, the mean
intervention exposure score was significantly higher among the intervention group than
the comparison group for youths and caregivers. Low exposure scores have also been
shown in previous community intervention trials, including the Navajo Healthy Stores?*’
and in the BHEZ study conducted in urban Baltimore.?*® Our exposure analysis also
indicated that the comparison sample was exposed to the intervention materials and
activities, similar to what was reported in the Navajo Health Stores intervention.?*’

We calculated the exposure score at the completion of wave 1 to inform process
evaluation analysis, and this was key in comprehending which components of the
intervention were successful and allowed the researchers to improve the intensity and
reach of the communication materials and activities. These midcourse improvements

between waves were reflected in our results, since handouts, posters, social media posts,
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and overall exposure had a slightly higher mean score in wave 2 compared to wave 1.
Similarly in the literature, information collected on the exposure to the Active by Choice
Today (ACT) and Pathways interventions are other examples of how a process evaluation
may be used during the implementation of a program to improve the quality and
acceptability of the trial among the target population.?*>*® ACT used exposure findings
for midcourse corrections, such as changes to the program curriculum, visual
improvements to the program materials, and expansion of staff training to improve the
intensity and dose of intervention over the course of the program.?*® Pathways used
exposure results from the pilot testing phase to improve the family component of the
intervention, as many children reported not attending the Family Fun Night in the
intervention group and more than 40% of children in the control group reported exposure
to half of the intervention items.>>® Our study supports previous literature indicating that a
process evaluation may be used to improve the quality and dose of the intervention
implementation and to ensure that it reaches the intended audience. Evaluating exposure
during pilot or feasibility studies may provide critical information to researchers to avoid
program contamination in the control group, and to maximize the reach and dose of large
multi-level community trials.?%

A potential use of these exposure data is for impact analyses, as it may be
hypothesized that individuals more exposed to a behavioral and environmental
intervention will be more likely to have positive outcomes compared to those who were
less exposed to the intervention over time.'° In randomized controlled trials, this is also
known as the treatment-on-the-treated effect (TTE), in which study participants are

analyzed according to the treatment received, instead of the original treatment assigned
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(average treatment effects). Although this practice may violate randomization and
increase potential biases, and the results may not infer the causal effect of the
intervention, it is often used as a secondary evaluation analysis'®* and may provide an
upper bound of program effectiveness.!** For example, the BHEZ trial found that
overweight girls who were more exposed to the intervention showed a 3.1 decrease in
their BMI percentile over time compared to those with low exposure. A similar result in
magnitude and strength was found in the average treatment effects analysis by treatment
groups.?*® Another example is the CATCH study, which used the extent of the exposure
to the intervention as a covariate to explain the change in the study outcome (serum
cholesterol levels) and by substituting the indicator of study treatment with exposure
levels as a TTE secondary analysis.!”* Due to the environmental nature of community-
based interventions and the high likelihood of participant contamination, a TTE analysis
using dose received information may generate an important estimate of the dose—
response treatment effects.

Furthermore, it is important to recognize that participants’ sociodemographic
characteristics may confound participation in the program activities (exposure), as well as
be directly related to the final intervention outcome. We found that the sex of the
caregiver, youth’s age, and household income were important factors that were associated
with exposure to BHCK. Future analyses should link process evaluation information and
outcome data to understand whether individual and household characteristics confound or
mediate the relationship between exposure to the intervention and outcome changes in
TTE analyses. In addition, a further TTE analysis using the score for exposure to the

intervention should be interpreted cautiously as associations rather than intervention
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effects, while recognizing that confounding and selection bias may affect causal
inference.?®! Understanding how a public health program reaches its target audience in
the intended dose is critical, as community-based interventions are usually addressed to a
large number of people. Thus, evaluating the interaction between the study participants

and the program implementation informs the evaluation of the intervention, the

262 h 254

representativeness of the study *~, and generates hypotheses for future researc

MLMC intervention trials face an additional challenge of partitioning out which
specific intervention components had the greatest influence on individual outcomes.?®*
However, incorporating exposure measures on outcome analyses may be another use of
dose received in complex intervention trials analyses—one that has been used
previously.!? For example, would individuals who were highly exposed to posters and
flyers be more likely to increase their knowledge of healthy eating than those with a
lower exposure level to communication materials? Addressing this question would
provide empirical evidence to the research community on the combination of intervention
strategies that would best encourage behavior change among the targeted audience in the
context of a multi-level intervention.?®* Lastly, community intervention trials often
assume that the intervention protocol was implemented according to the initial standard,
but programs are often adapted to the reality of the setting or not reach their intended
target population, which may explain away treatment effects on an outcome of interest.!°
Therefore, assessing exposure and other process evaluation measures is essential to
providing context to an intervention impact analysis.

A limitation of this study might be the risk of social desirability bias by treatment

assignment, and by sex, age, and income, due to the self-report intervention exposure
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questionnaire. Some participants may have felt the need to inaccurately report that they
have been exposed to certain activities or received BHCK materials. To address this
issue, our questionnaire included red herring questions to improve the validity of
responses. Moreover, data collectors did not participate in the intervention
implementation and were masked to the treatment group to avoid measurement error.
Another limitation is that questions related to store purchasing behavior reflected the
previous 7 days to the interview, which may have not reflected a habitual week of the
interviewee, while other questions reflected the past year. Although the 7-day recall was
conducted to improve quality of the report, as it relies on a participant’s memory, it may
help explain the low exposure level to the intervention in this population. Future research
may consider asking exposure questions consistently with the duration of the intervention
program to best capture dose received. Furthermore, we did not assess the frequency of
exposure to intervention materials (e.g., the amount of time a respondent saw a specific
poster during the intervention or the different places the interviewee received a flyer) to
minimize recall bias. However, future studies could consider assessing exposure in a
longitudinal manner in a random sample (e.g., mid-intervention or after each intervention
phase) to aid in midcourse correction and to inform intervention implementation. In
addition, there was some overlap in the intervention and control zones, which might help
to explain exposure to the intervention in the control group. However, despite this
overlap, differences in exposure levels between the intervention and control group were
still observed. Furthermore, including only a subset of the intervention communication
materials in the questionnaire may have reduced the chance of some individuals

recognizing the specific activities conducted during the intervention. Nevertheless,

105



research staff chose examples of materials that represented the main topics covered
during the intervention. Lastly, we classified exposure domains based on the multiple
components of the BHCK program, and we assigned similar weights to each domain of
interaction with the trial. However, behavior change is complex and occurs differently in
subjects, as people may react in varying ways to activities and materials. Thus,
differential exposure domains and weights could be assigned depending on the

population, intervention, and context in which the program is being implemented.

Conclusions

In conclusion, the BHCK intervention group was differentially exposed to the program
components, and the comparison group also received some exposure, though to a lesser
degree. The first wave experienced an overall lower score for exposure to the intervention
by youths and caregivers compared to wave 2, highlighting the application of process
evaluation findings to improve subsequent program reach and intensity. Future
community-based environmental intervention trials may consider enrolling larger sample
sizes and improving program intensity, as the likelihood of low exposure is high.
Furthermore, samples should be selected to maximize exposure differences between the
intervention and comparison groups and to minimize the potential for contamination to
intervention activities. Our findings are important to implementation science, as they may
inform pilot or feasibility trials of future large environmental community interventions
prior to the implementation of the main program to better understand how the population

perceives the activities and the dose and intensity needed in the setting.
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Furthermore, our exposure analysis was key in identifying that some individual
(age and sex) and household (income) characteristics correlate to exposure levels to the
intervention. Future analyses linking exposure scores to the outcome should control for
potential confounders in the TTE approach as a secondary evaluation assessment. Finally,
achieving adequate exposure to the intervention from the participants’ perception of dose
received is critical in environmental interventions to better understand the effectiveness
of the intervention, as well as who was most likely to receive the treatment. This
manuscript adds to implementation science by proposing a detailed protocol for the
development of exposure scores (dose received) evaluated through process evaluation

and by informing further impact analysis and intervention successes.
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4.6 Tables for Chapter 4

Table 4.1: Exposure score development by BHCK intervention materials and activities

Intervention Component

Intervention Material or
Activity

Coding of Exposure Score

Corner stores and Seeing BHCK Logo in None =0
Carryouts different places (stores, 1-2 places = 1.5
Recreation center recreation centers, 3-5 places =4
Social media carryouts, social media) 6 or more =6
Seeing shelf-label in None =0
Corner stores and different stores (BHCK 1-2 places = 1.5
Carryouts corner stores and 3-5 places =4

carryouts)

6 or more = 6

Corner stores and

Taste tests (10 questions)

For each taste test:

(and 4 cooking demos at Yes=1
Carryouts . . _
Recreation center recreation center — applied  Maybe = 0.5
to child only) No=0
Corner stores and For each poster:
Carryouts . Yes =1
Recreation center Posters (10 questions) Maybe = 0.5
Social media No=0
Corner stores and For each handout:
Carryouts . Yes =1
Recreation center Handouts (9 questions) Maybe = 0.5
Social media No=0
Corner stores and For cach giveaway:
. . Yes=1
Carryouts Giveaways (17 questions) _
) Maybe = 0.5
Recreation center
No=0
For each display:
Corner stores and Educational Display (5 Yes=1
Carryouts . _
) questions) Maybe = 0.5
Recreation center a
No=0
For each menu:
Carrvout onl Seeing redesigned menu Yes=1
Y y (8 questions) Maybe = 0.5
No=0

Corner stores only

Purchased in a BHCK
corner store in the past 7
days

Continuous variable: total
frequency of purchase
summed for all stores
(n=21)

Table 4.1 continues
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Table 4.1 continued

Intervention Component

Intervention Material or
Activity

Coding of Exposure Score

Recreation center
(applied to child)

Average of attendance in
a BHCK recreation
center (n=7) during the
intervention

Never =0

<1 time/month = 0.5
1-3 time/month = 2
1-2 times/week = 6
>3 times/week = 12

Recreation center

Participation in a youth-

Continuous variable: total

(applied to child) led nutrition session sessions attended (max: 14)
Corner stores and Never =0
Carryouts Interaction with BHCK 1-5 times =1
Recreation center youth-leader 6-10 times =2
(applied to child) 10+ times = 3
Follow or enrolled in For each account:
Social media BHCK social media - unt
: . Yes =1
(applied to caregiver) (Facebook, Instagram, _
. No=0
Texting)
Seeing BHCK posts For each post:
Social media (Facebook or Instagram) (8 Yes =1
questions) No=0

Overall BHCK Exposure Score

1. Added points within
each intervention
material/activity according
to number of questions

2. Re-scaled exposure to
material/activity to 0-1
range

3. Summed all re-scaled
exposure scores
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Table 4.2: Sociodemographic characteristics of the B’more Healthy Communities for

Kids baseline evaluation sample

Baseline Individual and

Household Characteristics n Intervention =~ Comparison  p-value
Youth (n=199) (n=186)
Sex— female (%) 385 54.7 60.2 0.3
Age (years) - Mean (SD) 385 11.7 (1.4) 11.8 (1.6) 0.3
Caregiver and Household (n=198) (n=188)
Sex — female (%) 386 94.4 90.5 0.2
Age (years) — Mean (SD) 386 39.4 (9.1) 40.5 (9.7) 0.2
Education Level
< High School (%) 64 33 30 0.9
High School (%) 150 77 73
> High School (%) 172 88 85
Individuals in the household - 4.5 (L.5) 4.5 (1.6) 0.8
Mean (SD)
Annual Income (US$)
0-10,000 (%) 94 25.2 23.4 0.4
10,001-20,000 (%) 90 20.3 26.6
20,001-30,000 (%) 60 17.2 13.8
>30,000 (%) 142 37.4 36.2
Food Assistance Participation
SNAP (%) 274 71.2 70.7 0.9
WIC (%) 90 23.2 23.4 0.9
Housing Arrangement
Living w/ family * or 39 7.1 13.1 0.1
other ® (%)
Rented (%) 252 66.2 64.4
Owned (%) 95 26.7 22.3

Notes: SD (standard deviation); SNAP (Supplemental Nutrition Assistance Program);
WIC (Special Supplemental Nutrition Program for Women, Infants, and Children)

4 Living with family who own or rent the house

b Other included: transitional housing or group house.
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Table 4.3: Caregiver exposure to the B’more Healthy Communities for Kids intervention

materials and activities by intervention group (n=386)

Caregiver Exposure to

Intervention Comparison
BHCK Materials and Range p value
Activities Mean + SD Mean + SD
Secing BHCK Logo in 0-1 0314025  0.13+020 <0.001
different places
Secing Shelf-Label in 0-1  007+020  0.06+0.21 0.7
different stores
Posters 0-1 0.13+0.20 0.07+0.14 0.001
Handouts * 0-1 0.20 +0.27 0.05+0.13 <0.001
Giveaways * 0-1 0.22 +0.22 0.03 +0.10 <0.001
Educational Displays 0-1 0.09 +0.18 0.07+0.17 0.3
Seen Redesigned Menus ? 0-1 0.15+0.16 0.04 +0.12 <0.001
Taste Tests 0-1 0.04 +0.12 0.05+0.16 0.6
Purchased in different BHCK 0-1 0.07 +0.18 0.01 + 0.08 <0.001
corner stores
Followed/Enrolled in'Social o 1 9514024  006+014  <0.001
Media
Seeing Social Media Post 0-1 0.05+0.13 0.03 +0.13 0.1
g::lr all BHCK exposure 15 160+1.16  0.61+1.0 <0.001

Notes: BHCK (B’more Healthy Communities for Kids); SD (Standard Deviation)
A Statistically significant improvement in mean score from wave 1 to wave 2 (p < 0.05)
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Table 4.4: Youth exposure to the B’more Healthy Communities for Kids intervention

materials and activities by intervention group (n=385)

Youth Exposure to BHCK Intervention Comparison

Materials and Activities Range p value
Mean + SD Mean + SD

Seeing BHCK Logo in 0-1 024403 0.13 +0.20 <0.001

different places

Secing Shelf-Label in 0-1 0.07+020  0.03+0.10 0.005

different stores

Posters * 0-1 0.15+0.20 0.05+0.10 <0.001

Handouts ? 0-1 0.16 +0.23 0.04 +0.12 <0.001

Giveaways * 0-1 0.23 +0.24 0.06 +0.14 <0.001

Educational Displays 0-1 0.17+0.27 0.06 +0.19 <0.001

Seen Redesigned Menu 0-1 0.08 +0.20 0.04 +0.13 0.02

Taste Test/Cooking 0-1 0.12+0.20 0.03 +0.02 <0.001

Youth-led Nutrition Education  0-1 0.05+0.12 0.01 +0.09 0.03

Interaction with BHCK Youth 0-1 0.08 + 0.20 0.02+0.10 0.001

Leader

Attended BHCK Recreation | 0144022  0.01+0.10 <0.001

Center

Purchased in different BHCK 0-1 0.08 + 0.20 0.02 + 0.09 0.001

corner stores

Seeing Social Media Post 0-1 0.05+0.18 0.02 +0.10 0.05

g::lr AL CLS GIRURTI 0-13  1.6+1.54 0.5+ 0.83 <0.001

Notes: BHCK (B’more Healthy Communities for Kids); SD (Standard Deviation)
A Statistically significant improvement in mean score from wave 1 to wave 2 (p < 0.05)
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Table 4.5: Caregiver’s correlates of level of exposure to the B’more Healthy

Communities for Kids intervention ?

Bivariate Analysis

Final Multivariable

Determinants of Exposure to Model®
BHCK Caregiver and - =
Household Odds Ratio 950,y Odds Ratio g0, oy
(robust SE) (robust SE)
Sex (Reference: Male) 1.81 (0.57) (0.97;3.36) 1.99(0.65) (1.05;3.78)*
Age (years) 0.98 (0.01)  (0.97; 1.01)
Education Level
< High School Reference
High School 0.95(0.25) (0.55; 1.62)
> High School 1.01 (0.27)  (0.60; 1.70)
Individuals in the household  0.98 (0.06)  (0.87; 1.10)
Household Annual Income
(US$)
0-10,000 Reference
10,001-20,000 0.87(0.32) (0.51; 1.51)
20,001-30,000 0.88 (0.28)  (0.63; 1.87)
>30,000 0.98 (0.06) (0.80;2.12)
Food Assistance
Participation
SNAP (Reference: non- ) )
SNAP) 0.71(0.14)  (0.48;1.07) 0.76 (0.15) (0.51; 1.14)
WIC (Reference: non- _
WIC) 0.90 (0.19)  (0.59; 1.37)
Housing Arrangement
Lngmg w/ family® or Reference
other
Rented 0.93(0.34) (0.44;1.93) 0.95(0.36) (0.45;1.99)
Owned 1.52 (0.62) (0.69;3.39) 1.51(0.62) (0.68; 3.37)

Notes: SE: robust standard error; CI: confidence interval; SNAP (Supplemental Nutrition
Assistance Program); WIC (Special Supplemental Nutrition Program for Women,

Infants, and Children)
*p <0.5

 This is an ordered logistic regression on overall BHCK exposure level (quartiles) among

adults

® Final model selected based on goodness of best fit using stepwise backward regression
for lowest Akaike information criterion (AIC): 1185.2
¢Living with family who own or rent the house

4 Other included: transitional housing or group house
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Table 4.6: Youth’s correlates of level of exposure to the B’more Healthy Communities

for Kids intervention ?

Determinants of Exposure to _Bivariate Analysis Final Multiple Model®
BHCK Odds Ratio Odds Ratio
Youth (robust SE) 95% Cl (robust SE) 95% Cl
Sex (Reference: Male) 0.74 (0.13)  (0.52; 1.06)  0.80(0.14) (0.56; 1.15)
Age (years) 0.77 (0.04) (0.68; 0.86)* 0.77 (0.05) (0.69; 0.88)*
Caregiver Education Level
< High School Reference
High School 1.30(0.32) 0.80;2.11)
> High School 1.37(0.34)  (0.83; 2.25)
Individuals in the household 0.95 (0.05)  (0.85; 1.05)
Household Annual Income
(US$)
0-10,000 Reference Reference
10,001-20,000 1.29 (0.31) (0.79;2.09) 1.14(0.29) (0.69; 1.89)
20,001-30,000 1.66 (0.50)  (0.92;3.01) 1.38(0.43) (0.74;2.55)
>30,000 1.82 (0.44) (1.13;2.94)* 1.52(0.37) (0.94;2.47)
Food Assistance
Participation
SNAP (Reference: non- )
SNAP) 0.77 (0.16)  (0.51; 1.16)
WIC (Reference: non- )
WIC) 1.28 (0.29) (0.81;2.01)
Housing Arrangement
Ll\émg w/ family® or Reference
other
Rented 1.49 (0.43) (0.85;2.63)
Owned 1.85(0.63) (0.94; 3.62)

Notes: SE: robust standard error; CI: confidence interval; SNAP (Supplemental Nutrition
Assistance Program); WIC (Special Supplemental Nutrition Program for Women,

Infants, and Children)

# Ordered Logistic Regression on overall BHCK exposure level (quartiles) among youth
® Final model selected based on goodness of best fit using stepwise backward regression
for lowest Akaike information criterion (AIC): 1057.2

¢Living with family who own or rent the house

4 Other included: transitional housing or group house.
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4.7 Figures for Chapter 4

Recreation center zones (n=41)

Enroliment

Randomization

¥

Not meeting inclusion criteria
(n=

13)

A

J |

2

8 BHCK zones randomized

Intervention group (n= 14 BHCK zones)
Recruited and screened youth & caregiver (n=467)

Recruited & Screened
Total youth and

caregivers = 899

Excluded: unreachable,
declined, did not meet
inclusion criteria (youth n=
184; caregiver n=185)

Enrolled
Total youth n = 534

Baseline data collected on youth (n=283)

& caregivers (n=282=)

\_Total caregiver n =533

Lost to follow-up (youth n=
74; caregiver n=76)

H

Assessed at Follow-Up

Follow-up assessment, exposure on youth

(n=209), caregivers (n=207)

Total youth n =401
Total caregiver = 399

Comparison group (n= 14 BHCK zones)
Recruited and screened youth & caregiver (n=422)

Excluded: unreachable,
declined, did not meet
inclusion criteria (n=171)

Y

Baseline data collected on youth (n=251)
& caregivers (n = 251)

I | Losttofollow-up (youth n=
v 59; caregiver n=59)

Follow-up assessment, exposure on youth
(n=192), caregivers (n=192)

ﬂ Analytic Sample

Excluded from analysis:

-Incomplete IEQ (youth n=2; caregiver n=5)
- Answered positively to red-herring (youth=2, caregiver n=0)

- Lived = 1.5 mi away from BHCK zone (youth and caregiver n=3)
Complete data (youth n= 199; caregiver n= 198)

Total youth n = 385
Total caregiver n = 386

| )

Excluded from analysis:

- Incomplete |IEQ (youth n=2 ; caregiver n=1)

- Answered positively to red-herring (youth=2, caregiver n=0)

- Lived in a shelter (youth and caregiver n=2)

- Lived = 1.5 mi away from BHCK zone (youth n=1, caregiver n=2)
Complete data (youth n= 186; caregiver n=188)

CONSORT flowchart of the randomization and course of the B’more

Figure 4.1

Healthy Communities for Kids program.

?One caregiver declined to participate, although consenting participation of their youth.
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® Very low Exposure ® Low Exposure ® Moderate Exposure * High Exposure

25%
209
o 20% 21%

15%
10%

5%

% %
0%
Caregiver Caregiver Youth Intervention Youth Comparison
Intervention Comparison

Figure 4.2: Youth and Caregivers’ quartile of exposure level by intervention group.

Notes: Total exposure score was stratified by quartiles (very low, low, medium, and
high). Caregivers’ exposure levels of very low ranged from 0 to 0.25 with mean score of
0.08, low ranged from 0.27 to 0.75 with mean score of 0.48, medium ranged from 0.75 to
1.65 and mean score of 1.14, and high ranged from 1.67 to 6.76 with mean score of 2.79.
Youth’s exposure levels of very low ranged from 0 to 0.18 with mean score of 0.04, low
ranged from 0.20 to 0.62 with mean score of 0.36, medium ranged from 0.63 to 1.58 and
mean score of 1.0, and high ranged from 1.60 to 7.57 with mean score of 3.0.
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Chapter 5. A multilevel, multicomponent childhood
obesity prevention group-randomized controlled trial improves
healthier food purchasing and reduces sweet-snack

consumption among low-income African American youth

5.1 Abstract

Background: Consumption of foods and beverages rich in sugar remains high across all
races and ages in the United States. Interventions to address childhood obesity and
decrease sugar intake are needed, particularly in low-income settings.

Methods: B 'more Healthy Communities for Kids (BHCK) was a group-randomized,
controlled trial implemented among 9-15-year olds in 30 low-income areas of Baltimore.
We increased access to low-sugar foods and beverages at wholesalers and small food
stores. Concurrently, we encouraged their purchase and consumption by children through
youth-led nutrition education in recreation centers, in-store promotions, text messaging
and a social media program directed at caregivers. Sugar consumption (sugar sweetened
beverage (SSB), sweets) in youth was assessed pre- (n=534) and post-intervention
(n=401) using the Block Kids Food Frequency Questionnaire. Purchasing of 38 healthier
and 28 less healthful foods/beverages varieties in the previous 7 days was assessed via
self-report. Multilevel models at the community and individual levels were used.
Analyses were stratified by age (younger: 9-12-year olds (n=339) vs older: 13-15
(n=170)). Models were controlled for child’s sex, race, total daily calorie intake, and

caregiver’s age and sex.
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Results: Overall baseline mean healthier food purchasing was 2.5 (+ 3.6; min. 0, max. 34
items per week), and unhealthier food purchasing 4.6 (+ 3.7; 0-19 items per week). Mean
intake at baseline for kcal from SSB was 176 (+£189.1) and 153 (+142.5), and % of
calories from sweets (i.e. cookies, cakes, pies, donuts, candy, ice cream, sweetened
cereals, and chocolate beverages) was 15.9 (+9.7) and 15.9 (+ 7.7) in comparison and
intervention youth, respectively. Intervention youth increased their purchasing of
healthier foods and beverages by 1.4 more items per week than comparison youth (f =
1.4; 95% CI: 0.1; 2.8). After the intervention, there was a 3.5% decrease in kcal from
sweets for older intervention youth, compared to the control group (B =-3.5; 95% CI: -
7.76; -0.05). No impact was seen on SSB consumption.

Conclusion: BHCK successfully increased healthier food purchasing variety in youth,
and decreased % calories from sweet snacks in older youth. Multilevel, multicomponent
environmental childhood obesity programs are a promising strategy to improve eating

behaviors among low-income urban youth.

Keywords: Consumption of sweets, adolescent, environmental intervention, African-

American, dietary intake, childhood obesity
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5.2 Introduction

The diet of youths today, especially in low-income, underserved urban populations, is
high in refined carbohydrates, added sugar, fats, and salt.”> Sugar intake is an important
risk factor for diet-related chronic diseases, such as overweight and obesity®, type-2
diabetes®!, and poor dental health.%?

A recent meta-analysis of cohort studies in children reported a significantly
increased risk of being overweight or obese with consumption of one or more daily
servings of sugar-sweetened beverages (SSBs).®° Although SSB consumption has
declined slightly over the past decade, intake remains high, especially in youth,
representing 10-15% of total caloric intake.®® Importantly, African-American and
Hispanic youth had greater increases in calories from sugar per capita than their white
counterparts over the past three decades.*’ In addition, a recent nationally-representative
study reported no decline (at 14% of total energy intake) in the percentage of the total
energy intake from added sugar in U.S. children in the past decade, when considering
both foods and beverages intake.®* These findings suggest that foods such as grain-based
desserts, candy, and other sweet snacks are important contributors of added sugar in
children’s diet.?®> Children with higher intake of sugary beverages tend to snack more
often than those with lower.®> Furthermore, snacking patterns have changed in the past
decade, as low-income children increased purchase and consumption of foods high in
sugar®, and increased consumption of foods away from home.®” Snacks may
significantly contribute to daily caloric intake, surpassing 27% of total daily calories

among U.S. children aged 2-18.%°
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Dietary patterns are strongly influenced by a person’s food environment.?* Food
marketing and advertisements of unhealthful foods disproportionally target low-income
minority populations.?%® Previous studies suggest that living in low-income areas where
access to healthy food is limited increases risk of poor diets and obesity.!?1%” Low-
income individuals tend to live closer to small food stores with less availability of
healthful foods and greater access to high-energy density food of low nutritional value,
and increased portion sizes.?¢” In Baltimore, low-income African-American youth
reported visiting small food stores on average twice a day and buying chips, candy, and
soda 2.5, 1.8, and 1.4 times per week, respectively.''® In Philadelphia, 42% of low-
income school-aged children shopped at corner stores twice a day, purchasing 350
calories each visit in candy, chips and SSBs.!!’

Given the patterns in access to and marketing of unhealthful foods in low-income
urban areas and the negative health outcomes associated with their consumption, there is
a need to improve the community food environment. Due to the complex nature of eating
behavior, solutions at the different levels of the socio ecological model (i.e., multilevel)
paired with simultaneous actions at the various components of the food environment (i.e.,
multicomponent) provide a promising population-based approach to leverage the food
systems to promote health. Community-based intervention trials aiming at changing the
food environment in and around the individual by improving availability, accessibility,
and affordability of healthier foods at the community-level and concurrently improving
demand and health literacy at the individual-level may be effective in reducing intake of
high-sugar, high-fat beverages and snacks. The Shape Up Somerville (SUS) is one

example of community-based multilevel multicomponent obesity prevention program
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that partnered with restaurants and farmers’ market to improve availability of healthy
menu options 2%, and successfully increased availability of healthy foods in schools’ food
service.'® SUS found a statistically significant decrease in Body Mass Index (BMI) z-
scores in children 2, and reduction in SSB intake after 2 years of intervention.'¢’
However, most community-based interventions have promoted healthier food

270 "and most multilevel interventions have

alternatives at food stores targeting adults
been primarily school-based, targeted elementary- and middle-school -aged children 27!,
and few have demonstrated an impact on sugar intake or measured purchasing
behaviors.'*® Thus, there is a need for community-based intervention trials that target
older children and adolescents.?’! Furthermore, previous longitudinal studies have
reported important differences in food patterns across youth ages, with older youth (>12
years old) snacking and purchasing foods out of the home more frequently than younger
youth.!”” Therefore, it is important to investigate impact of nutrition interventions at
different ages due to different food behaviors and societal eating norms, increased caloric
intake, and changes in body composition.

The B 'more Healthy Communities for Kids (BHCK) intervention was a multilevel
multicomponent childhood obesity prevention trial in Baltimore City that sought to
modify the food environment outside of school.!! Components of the intervention aimed
at improving availability of healthier alternatives to high-sugar, high-fat beverages and
snacks in small food stores and at increasing demand for these items through youth-led
nutrition education sessions in recreation centers to impact purchasing and consumption

of healthier foods in youth (9-15 years old). This research addresses the following

questions:
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1. What was the impact of the multilevel BHCK intervention on purchasing
behavior of healthier and unhealthier food items among youth?

2. What was the impact of the intervention among youth on the consumption
of high-sugar, high-fat snacks and beverages?

3. How did the impact of the intervention differ between younger (9-12 years

old) and older youth (13-15 years old)?

5.3 Methods

5.3.1 Study design and sampling

The BHCK intervention was a five-year funded multilevel, multicomponent childhood
obesity prevention trial in Baltimore.!! The intervention employed a group-randomized
controlled trial design implemented at multiple levels of the urban food environment
(policy, wholesalers, corner stores, carryout restaurants, recreation centers, and social
media) to improve healthful food access, purchase, and consumption among low-income
youth aged 9-15 and their caregivers living in food deserts in Baltimore City. The study
used pre- and post-intervention assessment design, with two groups — intervention and
comparison — implemented in two waves (wave 1: July 2014-February 2015; wave 2:
December 2015-July 2016) (Figure 5.1).

BHCK took place in 30 zones, randomized to intervention (n= 7 in wave 1; n=7 in
wave 2) and comparison groups (n= 7 in wave 1; n=9 in wave 2), using simple
randomization. Assignment occurred publicly by drawing names of eligible recreation
centers from a hat. A recreation center was at the nucleus of each zone, and zone’s

eligibility criteria were: 1) predominantly African-American (>50%); 2) low-income
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neighborhood (>20% of residents living below the poverty line); 3) minimum of 5 small
(<3 aisles, no seating) food sources; 4) recreation center more than 2 mile away from a
supermarket, and located in a food desert.?!*

A sample of adult caregiver and child dyads were recruited at each recreation
center and nearby corner stores in the 1.5-mile BHCK buffer zone. In each buffer zone,
BHCK research assistants approached children and their caregivers about the study, and
interested individuals provide their names and phone numbers. A list of 75-100 names
per zone was entered into a sampling frame, with the goal to randomly select 20 dyads
from each zone. Household eligibility criteria included: (1) at least one child in aged 9-15
years; (2) living in the same location for at least one month; and (3) not anticipating a
move in the next 2 years.!! If a randomly selected dyad was unable or deemed ineligible
to participate, then the next dyad was contacted and screened. During wave 1 baseline,
the sampling frame for each zone was exhausted, as many individuals initially
approached in the community were not eligible or unreachable by phone. Therefore,
recruitment of wave 2 baseline households did not follow a random sampling frame and
all individuals approached were contacted, screened, and invited to participate in the
study. An overview of study enrolment and participant flow is provided (see Figure 5.2).
Groups assignments were concealed from the BHCK research assistants, who conducted

the follow-up assessments.

5.3.2 Promotion of healthful alternatives to beverages and snacks in the

BHCK intervention

The BHCK intervention was divided into three phases, each lasting two months: 1)

healthful beverages, 2) healthful snacks, and 3) healthful cooking methods. A fourth
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phase (review) was implemented in 2 only. During the healthful beverages phase, the
program promoted healthier alternatives to SSBs [i.e., lower-sugar fruit drinks (25-75%
less sugar than the original version), sugar-free drink mixes, zero-calorie flavored water,
diet or low-sugar soda, and water] as part of each component (social media, small food
stores, recreation center, youth-leader, wholesaler, policy) across all levels (individual,
household, environmental, and policy). During the healthful snacks phase, BHCK
promoted low-fat and low-sugar alternatives to unhealthier snacks, including low-fat
yogurt, low-fat popcorn, fresh fruits, fresh vegetables, low-sugar granola bars, and mixed
fruit in 100% fruit juice. In the healthful cooking phase, the intervention promoted
cooking ingredients, such as low-sugar cereals, low-fat milk, 100% whole wheat bread,
fresh/canned/frozen vegetables across all BHCK components.

BHCK encompassed 4 different socioecological levels — policy, environmental,
interpersonal and intrapersonal — as well as multiple components involving wholesalers,
small food stores (corner stores and carryout restaurants), recreation centers/peer-
mentors, and social media. The BHCK components are described below.

Wholesaler: We partnered with three wholesalers in Baltimore City, and each was
encouraged to stock BHCK-promoted food items. Foods and beverages were promoted
through signage, in which a shelf-label was placed by a BHCK-interventionist in the
wholesale stores highlighting the promoted item to storeowners.?>> Wholesalers also
provided a $50 gift card to small stores participating in the program at the beginning of
each phase to encourage initial stocking of a new promoted item (funded by BHCK).

Corner Stores and Carry-out Restaurants: We recruited 3-4 corner stores and

carryout restaurants in each BHCK zone. We worked with storeowners in intervention
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zones to improve supply and demand for healthier options of food and beverages.?*
Small retailers were provided with gift cards from wholesalers, a stocking sheet with the
promoted items, and were encouraged to stock at least one new promoted item every
other week. Moreover, storeowners watched six training videos that provided information
about the program, how to best improve customer relations, and use of healthier cooking
methods (carryout owners only).??” After completing each training module, owners were
offered store supplies as a reward, ranging from produce baskets to refrigerators. To
increase demand for healthier alternatives, we used materials and incentives (point-of-
purchasing promotion and giveaways), and in-store taste tests, for example, fruit flavored
water, baby carrots, and low-sugar granola bars, during two-hour educational sessions
(delivered every other week in each intervention store by BHCK-interventionists).
Posters and handouts promoting the food items were placed in all intervention stores.
Recreation Centers: prior to the intervention, youth leaders (Baltimore City
college students) were trained by BHCK-interventionists in leadership and nutrition to
conduct educational sessions in 14-intervention recreation centers with children through a
peer-intervention approach.??® Youth leaders were involved in the delivery of the
intervention based on the perspectives of Social Cognitive Theory, as a way to enable
mentees to model mentors’ health behavior.??° Fourteen sessions implemented every
other week (total of 6 months) by youth leaders followed the themes of each BHCK
phase. Nutrition sessions lasted one hour, during which youth leaders implemented the
BHCK nutrition curriculum with hands-on activities related to the different sugar and fat
content in each drink and snack, and introduced a traffic light labeling method for

beverages and snacks.?** Giveaways and taste-tests were also conducted at the end of
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each session that aligned with the lesson. All children in the 9-15-year range attending
the after-school program at the time of the intervention could participate in the nutrition
education sessions. Although recruitment also occurred in recreation centers, study
participant youth were not required to attend intervention sessions.

Social Media and Texting Program: Social media (Facebook, Instagram, and
Twitter) was used to integrate all levels of BHCK and targeted caregivers.?*! Recipes,
news, and BHCK-specific activities related to healthier beverages and snacks were
featured daily. The text message platform targeted mainly the caregiver level with goal
setting strategies and BHCK educational activities for the specific BHCK zone. During
each phase, caregivers received a text message 3 to 5 times a week related to healthier
eating behavior. A text message example was: “Water is much better than soda, but it
doesn't have 2 be boring. Try squeezing lemons or lime to add natural flavor & help u
refresh this 4th of July weekend”.

Policy: We worked with key city stakeholders to support policies for a healthier
food environment in Baltimore, and to sustain BHCK activities. In addition, BHCK
provided evidence-based information to support the development of policies at the city
level using Geographic Information System (GIS)/System Science simulation model to
simulate impact to aid stakeholder decision-making (e.g. urban farm tax credit, mobile
meals, SSB warning labels).??’

Study participants were not required to attend recreation center activities, nor to
visit the BHCK stores and carryout restaurants. In-store and recreation center nutrition
sessions were open to the public and delivered to anyone who was present at the time the

intervention was delivered. However, only intervention caregivers were invited to enroll
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in text-messaging social media after their baseline appointments. In the comparison
zones, neither recreation centers nor small food stores received the nutrition education
sessions or communication materials, and caregiver-child dyads living in these areas were
not enrolled in the BHCK text-messaging program. Thus, we believed that BHCK would
reach its intended population by intervening in multiple settings that are key components

of the community food environment.

5.3.3 Selection of BHCK promoted snacks and beverages

Promoted beverages and snacks qualified as healthier in the BHCK intervention were
selected based on formative research and focus group discussions held with youth within
the targeted age group.??? These healthier alternatives were selected to be comparable in
both flavor profile and price point to snack foods youth would normally purchase and
consume. Healthier snacks and beverages in our study contained no more than 10% of
the daily-recommended value for fat (i.e., below 6.5g of fat per serving), 10g of sugar per
serving, and/or were good sources of fiber. These included low-fat string cheese, low-fat
yogurt, low-sugar granola bars, fresh fruit, fruit cups in 100% juice, applesauce, sliced
apples, popcorn, pretzels, baked chips, water, and low-sugar beverages. Unhealthier
foods were snacks and beverages low in fiber and high in sugar, starch, and fat (i.e.,
above 6.5g of fat and/or 10g of sugar per serving), including baked goods, chocolate and

non-chocolate candy, crackers, snack chips, soda, fruit punch, and sweetened tea.

5.3.4 Training of interventionists and data collectors

BHCK-interventionists were graduate students, public health educators, or dietitians

trained in nutrition and health education. Data collectors, graduate students and staff,
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were trained intensively, including through role play and observation. They were masked
after assignment to intervention. Youth and caregivers received gift cards after each of
the two interviews. Informed assent and consent were gathered from both the youth and
caregiver, respectively. Following the interviews, data were checked for errors by the
interviewer and a second research assistant. The data manager ensured that questionnaires

had no missing pages or implausible values.

5.3.5 Measures

Youth data collection

Baseline data were collected from June 2013 to June 2014 (wave 1) in a total of 299
youth and 298 caregivers, and from April to November 2015 (wave 2) in 235 caregiver-
youth dyads.!! Post-evaluation was conducted from March 2015 to March 2016 (wave 1)
and from August 2016 to January 2017 (wave 2). We did not analyze participants who
had missing information for at least one outcome variable at baseline (n=19), reported
living in unstable housing arrangements such as in shelters or transitional housing (n= 2),
lived more than 1.5 miles away from a BHCK recreation center (n =4), or were
considered an outlier for reported daily energy intake?’? (<500 kcal/day or > 7000
kcal/day) (n=10), yielding a total of 509 with complete baseline and 366 follow-up

information for the analytical sample.

Youth purchasing behavior
Food purchasing behavior was assessed pre- and post-intervention (from 6-12 months
after baseline). We used the Child Impact Questionnaire (CIQ)’"**® to collect food-

related information in youth. The CIQ contains 79 questions pertaining to youth food
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purchasing habits, along with demographics.’!"?*¥2% The questionnaire was adapted on
the basis of formative research from previous intervention trials in Baltimore.?**>*! We
pilot tested the questionnaire with youth (n=20) for clarity and relevance of the
instrument items.

We asked respondents to report what foods and beverages they obtained for
themselves from different sources (e.g. corner stores, supermarkets, convenience stores,
school, vending machines) in the 7 days prior. A list of 38 BHCK-promoted healthier
foods and beverages and 28 unhealthier foods and beverages was provided. Foods and
beverages included in each category, and information on the healthier and unhealthier
food purchasing variety score development are described in Table 5.1. Using methods

similar to those previously published?!%2>¢

, variety was defined as the total number of
different food and beverage products (regardless of their sizes and flavors) assigning one

point per purchase of each item in prior week.

Youth food and beverage intake

The Block Kids 2004 Food Frequency Questionnaire (BKFFQ) instrument was used to
collect sugar, fat, beverage, and snack intake in youth.?** This is a semi-quantitative
questionnaire, validated in adolescent populations 2**2*3 that ascertains the previous
week’s frequency (from ‘none’ to ‘every day’) and consumption amount of 77 common
food items (with three to four categories related to food type). It contains foods identified
by NHANES II commonly consumed by youth. Completed FFQs were analyzed by

Nutrition Quest (Berkley, California, USA) for each youth.
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Daily fruit and vegetable intake were estimated in cup-equivalent servings.
Vegetable servings exclude potatoes and legumes, and fruit servings include 100% fruit
juice. NutritionQuest also calculated the daily sugary beverage intake in kilocalories, and
added sugars (sugars and syrups that are added to foods during processing or preparation)
in teaspoon-equivalents. Percentage of kcal from sweets was calculated as total kcal
coming from sweets and grain-based desserts (sweet cereal, ice cream, cookies, donuts,
cake, chocolate candy, other candy, chocolate milk, pudding flan) divided by the total
kcal from the whole diet as the denominator. The food groups for the BKFFQ database
were developed using National Health and Nutrition Examination Survey (NHANES)

and the USDA’s My Pyramid Equivalents Database 2.0 (MPED).

Covariates

Sociodemographic characteristics of youth and their caregivers were collected at baseline
and post-evaluations using the Child Impact Questionnaire (CIQ) for youth’s age and sex,
and the Adult Impact Questionnaire (AIQ)’ for caregiver and household information. The
AIQ included questions on demographics and household socioeconomics: caregiver’s age
(continuous variable), sex, education level (categorized into < high school, completed
high school, and > high school), household annual income (US$0-10,000; 10,001-20,000;
20,001-30,000 or higher), housing arrangement (owned, rent, and shared with family or
other arrangement (group housing, transitional housing)), number of individuals in the
household, and food assistance participation (received WIC (Special Supplemental
Nutrition Program for Women, Infants, and Children) or SNAP (Supplemental Nutrition

Assistance Program) benefits in the past year). Sociodemographic variables that were

130



statistically different at a p-value <0.10 between intervention and comparison groups

were included in adjusted effect models as potential confounders.

5.3.6 Power calculation

The BHCK study was powered to detect a difference in healthy food purchasing score of
4-5 items per week, between intervention and control groups.!! We drew upon our
previous study baseline data on adult food purchasing to address the proposed
hypothesis.?’® To estimate the sample size and the detectable difference estimate, an
analysis was conducted prior to implementation of BHCK accounting for 30 recreation
center zones (unit of randomization), controlling for a power of 80% (1-p) and a
probability of a type I error of 0=0.05 (two-sided), and assuming a 20% drop-out after

two years.

5.3.7 Data analysis

Statistical analysis was conducted using Stata 13.1 (College Station, TX, 2013). Means
and standard deviations (SD) were estimated for key baseline descriptors. Continuous
variables were tested for differences between intervention group and comparison group
with independent 2-tailed t-test, and the Chi-square test for proportions was used for
categorical variables.

The intervention effects on the mean change in diet and food-purchasing
behaviors were assessed by the difference between the mean change of the outcome in
the intervention compared to the control groups using a multilevel linear mixed-effect
model. The multilevel model had mixed-effect components that accounted for both fixed

and random effects. The single fixed independent variable included the time-by-group
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interaction. The random effect allowed recreation center zone’s coefficients and the
random variation among repeated measures in the youth to vary randomly at the group
level. The intraclass correlation coefficients (ICC) for the outcome measures at the
subject-within-zone level ranged from 0.34-0.13. If the estimate was significant (p<0.05),
the null hypothesis (that mean dietary and food purchasing outcomes are equal in the

intervention and control groups after the BHCK intervention) was rejected.

Caregiver’s age (continuous), and youth’s age (continuous, centered at the mean),
caregiver and youth’s sex, and race were added as covariates in the food-purchasing
models. In the dietary intake models, we included the following covariates: caregiver and
youth age and sex, youth’s race, and total daily energy intake.?** We found statistically
significant differences between youth who were retained in the intervention versus those
lost to follow-up in terms of their caregiver’s age and sex. Missing data were imputed by
modeling and estimating both the means and the random effect jointly using all non-
missing data in the covariate matrix (maximum likelihood estimation) to address
potential bias due to loss to follow-up and to maximize sample size (n=509).2%°
Therefore, to control for selection bias, all models were controlled for these variables.

Impact analyses were also stratified by age category: 9-12 and 13-15 year olds.

This study was approved by the Johns Hopkins Bloomberg School of Public Health

Institutional Review Board (IRB #00004203).

5.4 Results

Each component of the BHCK program was evaluated through detailed process

evaluations reported elsewhere. Overall, the environmental component (wholesaler,
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corner store, and carryout restaurants), policy, and the nutrition-education component
(youth-led recreation center sessions) were implemented with moderate-to-high reach,

dose delivered, and fidelity.?2%-226230.231.274

Baseline characteristics of the BHCK youth sample

The vast majority of our study sample self-identified as African-American (overall
average 96.6%), and 49% of youth were either overweight or obese (Table 5.2). Most
youth were from a household that received SNAP (70.8%), with a female primary
caregiver (93.2%). Majority of caregivers were considered mothers (79.6%), followed by
grandparents (8.6%), and fathers (6.0%). Significant differences were found between
treatment groups with respect to youth age categories, with the proportion of older youth
(13-15 years old) being somewhat higher in the intervention group (p=0.03), and youth’s

caregiver age (p=0.02)

Impact of BHCK intervention on purchase of healthier and unhealthier food by youth
We found a significant positive effect of the intervention on the variety of healthier food
purchased among intervention youth versus comparison youth (Table 5.3). Overall,
youth in the intervention group increased their purchasing by 1.4 more healthier foods
and beverages per week than comparison youth (=1.4; 95% CI: 0.1; 2.8), after
controlling for caregivers’ age and sex, youths’ age, sex, race, and household receipt of
SNAP.

Youth between 9-12 years old at baseline in the intervention group purchased 2.8

greater healthier food items per week, and 1.5 greater items per week of unhealthier foods
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over time, when compared to youth in the comparison group (change in number of
different items per week of healthier food purchasing: f=2.8; 95% CI: 0.9; 4.6; items per
week of unhealthier food purchasing: B=1.5; 95% CI: 0.1; 3.0). There was no impact on

food purchasing behavior among the older youth in the stratified analysis.

Impact of BHCK intervention on dietary intake in youth

We found a significant effect of the BHCK intervention on the decrease in % of kcal
from sweet snacks and desserts (i.e. cookies, cakes, pies, donuts, candy, ice cream,
sweetened cereals, and chocolate beverages) among older intervention youth (13-15
years) compared to older control youth (B =-3.5; 95% CI: -7.0; -0.1) (Table 5.4). We did
not find a statistically significant change in SSBs (total kcal or daily ounces), and fruits

and vegetables (daily serving) between intervention and control youth over time.

5.5 Discussion

To our knowledge, this is the first study to evaluate youth dietary behavior changes that
resulted from a randomized, multilevel community-based (non-school setting) obesity
prevention trial in a low-income urban food desert setting. After the BHCK intervention,
youth in the intervention group purchased almost 1.5 additional types of healthier
food/beverage items per week, compared to their counterparts. This finding is supported
by our other results, as BHCK was successful in improving availability of healthier foods
and beverages in small food stores in intervention zones*’>, indicating that food
availability and promotion at the point-of-purchase may shape people’s food choices.
Few community-based interventions have assessed the impact of the program on food

purchasing behaviors in youth. For instance, a previous trial implemented in Baltimore
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with a similar study population did not find an impact of the intervention on food
purchasing behavior among youth.?>® Researchers attributed the lack of intervention
effect on their limited ability to make changes at the structural level. Conversely, the
BHCK trial was one of the first studies to involve wholesalers to guarantee healthier food
availability throughout the food supply chain.??® Partnering with three wholesalers in the
city was one of the innovative approaches used by BHCK to ensure that storeowners
would be able to find and stock promoted foods and beverages, and may have led to
greater, more sustained changes in the food environment.

The age-stratified analysis demonstrated that BHCK decreased kcal intake from
sweet snacks among older youth in the intervention group by 3.5% compared to their
counterparts. This is encouraging, given that sweet snacks are among the most frequently
purchased items by youth in corner stores.!!®!!7 Youth have almost doubled sweet snack
intake in the past three decades, and it is among the main sources of added sugar intake in
U.S. children 243276

Another multilevel childhood obesity intervention trial that was implemented in
low-income communities in Travis County, Texas (CATCH) found a 0.6 lower
unhealthful food index consumption (i.e. fatty meats, fried meat with a crust, French
fries/chips, white bread, fruit punch, sodas, frozen desserts, sweet rolls/cake, chocolate
candy, and other candy) among middle-school aged children in the school-plus-
community arm, compared to school-only intervention.?’”” A four-year childhood obesity
intervention with Swedish youth that restricted access to sweets and SSBs in the school
food environment was also successful in decreasing sweets intake among youth and their

families.?’”® Compared to younger youth, older youth have an overall lower dietary
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quality?”

, experience greater autonomy, and may be more influenced by the community
food environment.?®® Therefore, efforts to improve the community food environment may
be effective in changing dietary patterns in older youth and adolescents.

There was no significant intervention effect on fruit and vegetable consumption
and SSB intake among youth. A possible explanation is that, although BHCK promoted
fruit and vegetable intake at the store, recreation center, and social media/texting levels,
fruits and vegetables were not the only promoted food items in the snacks and cooking
phases. Furthermore, fruits and vegetables comprise only 1.0% of items purchased by
low-income African-American children and adolescents in corner stores, as reported in a
previous study conducted in Philadelphia, PA, U.S.?! However, other multilevel
childhood obesity interventions have reported a positive impact on fruit and vegetable
intake in youth!®!71:28! ' demonstrating that this may be an effective approach to improve
youth’s diet quality. Nevertheless, future interventions should test different approaches to
improve fruit and vegetable intake among low-income African-American youth, perhaps
by focusing on the promotion of frozen, canned, and fresh produce, while decreasing
consumption barriers such as price, food quality, and convenience. Given that African-
American youth have lower dietary quality than other groups in the U.S., it is imperative
that future interventions and policies focus on improving healthier food intake in this
population.?”

Even though healthier and unhealthier purchasing increased over time, total daily
calorie intake declined from baseline to post-intervention evaluation among both groups.
Although BHCK promoted low-sugar beverages and water during the beverage phase, the

intervention did not restrict availability of these items in the store and after-school. In
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addition, it is possible that youth may have substituted high-fat, high-sugar beverages and
snacks with lower-fat, lower-sugar options that were not captured by the BKFFQ, such as
low-fat string cheese, low-sugar beverages, fruit cups in 100% juice, etc., which may help
explain the decline in calorie intake observed over time. Food and beverage substitutions
may also explain the lack of effect in total daily calorie intake. Moreover, although SSB
still represents more than 10% of total caloric intake, the percentage of total daily energy
from SSB seems to be decreasing since 2000, and has reached a plateau among all youth
ages and races in the U.S.?%? Although the Shape Up Somerville intervention successfully
decreased unhealthful intake in children (-2.0 ounces of SSB/day), they also did not find
an effect of the intervention on children’s daily fruit and vegetable intake.'¢’

Interestingly, we found that the BHCK intervention increased number of different
items per week of both healthier and unhealthier food purchasing among children 9-12
years of age. Our finding suggests that although improving availability and promotion of
healthier food was effective both overall and among younger youth, this age group did
not decrease the number of different items of unhealthier food items purchased. Research
with 10-12 year-old youth in New York found that substitution of healthier for

unhealthier food is related to how much money a child has available?®?

, suggesting that
low-income youth are more likely to change food purchasing patterns if unhealthier food
prices are increased. Therefore, pricing strategies could be effective in improving
healthier food purchasing in this population. We also noted that the food purchasing score
increased substantially in both groups. A possible explanation is that all BHCK corner

stores improved their Healthy Food Availability Index (HFAI) score, although the largest

change was seen among intervention corner stores (mean change HFAI among
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comparison corner store: 1.67 versus intervention: 5.65, p=0.01).2”> As BHCK worked
with three wholesalers, important food suppliers to all Baltimore corner stores, it is
possible that other store owners not receiving the intervention were driven to stock more
healthier foods in their stores when exposed to newer healthier food items at the
wholesaler-level. Furthermore, the overall increase in number of healthier foods
purchased among youth over time may reflect an overall gain in purchase power as youth
get older.?!¢ Another explanation for the positive effect on healthier food purchasing
variety (overall and among younger youth) may be the nutrition education sessions
conducted with youth in recreation centers and the in-store point-of-purchase promotions
with repeated taste tests of the promoted healthier snacks. Lastly, although not
statistically significant, older youth increased variety of healthier foods purchased, but
the direction of the effect was negative when compared to control older youth. It is
possible that other social and household factors influenced youth to purchase less types of
either healthier or unhealthier foods than the environmental factors accounted for in the
BHCK intervention.

Limitations to this study should be noted. First, this study experienced a higher
attrition rate than initially projected (24.9 %), thus decreasing the final sample size,
despite efforts to avoid drop-outs (e.g. eligibility criteria included intent to stay within the
study areas over the next two years, multiple attempts to contact the families by phone,
and using household visits to conduct follow-up surveys). However, when we compared
baseline characteristics between individuals with completed follow-up evaluation and
missing informants regarding covariates and outcomes, we identified that youth with a

female and older caregiver were more likely to remain in the study. Thus, to address
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potential selection bias, we included caregiver’s age and sex as covariates in all
multilevel regression models, and used maximum likelihood methods to produce
unbiased estimates for data missing at random. Second, randomization at the individual-
level was not possible. Nevertheless, selection bias was also ameliorated by having a
comparison group of youth sampled from similar neighborhoods. Given that participating
youth were low-income urban African Americans, results may not be generalizable to
other populations. Third, due to the nature of the multilevel, multicomponent community-
based trial, it was not possible to identify which specific components of the BHCK
intervention led to changes in diet and food purchasing behaviors. In addition, although
the program was implemented according to our initial process evaluation standards,
achieving optimal intensity of the intervention (e.g. form of delivery, duration, and
frequency) is challenging?®*, and may partially explain the modest impact on dietary
intake. Fourth, BHCK was implemented in two waves at different times (one year apart).
Although the structure of the intervention remained the same across the waves,
improvements in the design of intervention materials and lessons learned from wave 1
were implemented during wave 2 (e.g.: increased size of posters, implemented ‘review
phase’ to increase duration of the intervention, increased frequency of social media posts
from weekly to daily). However, a sensitivity analysis with an additional interaction term
to explore potential differences in impact by wave did not show any statistically
significant differences between waves. Fifth, although multiple testing is a concern, we
explored differences between only two categories of ages based on a priori hypothesis
and distinct food-related behaviors previously reported in the literature. Lastly, to

minimize respondent burden, we did not gather information on the quality or quantity of
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food acquired by the youth when collecting data on food purchased. Furthermore, in our
food acquisition survey, we asked youth to only report on food acquisition when they
were purchasing food for themselves (without including food that others purchased for
them). We did not examine test-retest reliability of the youth food purchasing survey;
however, information bias was minimized by the randomized design and the statistical
methods employed. Future studies investigating food purchasing patterns in youth should
explore changes in frequency, quantity, and amount of money spent on food.
Conclusions

We found that intervening in the community food environment concomitantly with
nutrition education in after-school settings may be a promising strategy to drive healthier
food purchasing and decrease intake of sweet snacks among low-income, urban, African-
American youth. Our findings support the effectiveness of a multilevel, multicomponent
nutrition intervention program in improving healthier food purchasing behavior and
decreasing caloric intake from less healthful foods, adding to evidence from previous
studies. This study provides evidence-based information suggesting that intervening in
the environment and improving healthful food access in food deserts can impact food
behaviors among youth, which may lead to decreased prevalence of obesity and
improved health outcomes. However, it is crucial that changes in healthful food access be

supplemented by promotional activities to increase demand.
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5.6 Tables for Chapter 5

Table 5.1: Food purchasing items in the Child Impact Questionnaire and score

development
Healthful 1% or skim milk, diet soda, water, 100% Healthier food
foods items fruit juice, sugar free drinks, fruit flavored purchasing variety
(n=38) water, unsweetened tea, fresh fruits such as score (observed)'
apples, oranges, bananas, frozen and canned
fruit, fresh, frozen, and canned vegetables, Maximum score: 34
canned tuna in water, low sugar/high fiber Minimum score: 0
cereals, 100% whole wheat bread, hot Mean: 2.6
cereal, pretzels, baked chips, reduced-fat Standard deviation: 3.6
chips, dried fruit, nuts or seeds, cooking Cronbach’s alpha: 0.87
spray, grilled chicken, grilled seafood, fruit
and vegetable as side dishes, deli sandwich,
tacos, yogurt, granola
Unbhealthful whole milk, 2% milk, regular soda or Unhealthier food
foods items regular energy drinks, fruit drinks, purchasing variety
(n=28) sweetened iced tea, sports drinks, score (observed)!

applesauce, sugary cereals, white bread or
split top wheat, burger, pizza, fried chicken,
fried seafood, fries, fried chicken sandwich,
carryout-Chinese food, chips, baked goods
(cookies, cakes, poptarts), chocolate candy,
ice cream, juice popsicles, snow cones,
other candies.

Maximum score: 19
Minimum score: 0
Mean: 4.6

Standard deviation: 3.7
Cronbach’s alpha: 0.80

For the number of different items per week of food purchasing variable construction, we first assigned one
point to each food/beverage item the youth reported purchasing in the past 7 days, or 0 if they did not
purchase that item. Then, we summed all the items belonging to “healthier foods” to derive the healthier
food purchasing variety variable, and separately summed those under “unhealthier items” to derive the
unhealthier food purchasing variety variable. Maximum, minimum, means, and standard deviations are
reported based on the baseline number of different items purchased per week observed among children in

BHCK.
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Table 5.2: BHCK low-income urban African-American youth’s socio-demographic

characteristics at baseline

Baseline Characteristics n Intervention Comparison p-value
(508) (n=272) (n=236)
Youth
Gender
Male (%) 226 45.9 42.8
Female (%) 282 54.1 57.2 045
Age (years) - Mean (SD) 11.7 (1.3) 11.9 (1.6) 0.11
9-12 (%) 339 70.7 61.8 .
13-15 (%) 170 29.3 38.1 0.03
Race — African-American (%) 493 95.9 97.5 0.94
BMI (age- and sex-specific
category)
Normal weight (%) 260 48.9 55.3
Overweight (%) 117 23.9 22.1 0.20
Obese (%) 127 27.2 22.6
Total caloric intake (kcal) - 508  1692.5(915.4) 1777.2(1107.9)
Mean (SD) 0.34
Caregiver
Gender — Female (%) 508 92.3 90.7 0.5
Age (years) — Mean (SD) 506 38.5(8.9) 40.3 (9.7) 0.02¢
Education Level
< High School (%) 89 19.5 15.3
High School (%) 204 393 41.3 0.5
> High School (%) 214 41.2 43.4
Household
Individuals in the household - 508 4.5 (1.6) 4.6 (1.6) 0.50
Mean (SD)
Annual Income (US$)
0-10,000 (%) 120 25.7 21.2 0.16
10,001-20,000 (%) 116 19.1 27.1
20,001-30,000 (%) 92 19.1 16.9
>30,000 (%) 180 36.0 34.7

Table 5.2 continues
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Table 5.2 continued

Baseline Characteristics n Intervention = Comparison p-value
(508) (n=272) (n=236)
Food Assistance Participation
SNAP (%) 372 75.4 70.7 0.30
WIC (%) 114 22.4 22.4 0.99
Housing Arrangement
Living w/ family or 54 8.8 12.7 0.10
other (%)
Rented (%) 344 68.7 66.5
Owned (%) 110 22.4 20.7

Abbreviation: BMI: Body Mass Index; SD: standard deviation; SNAP: Supplemental Nutrition Assistance
Program; WIC: The Special Supplemental Nutrition Program for Women, Infants, and Children

“ Intervention groups are statistically different when comparing the proportion of youth characteristics
using the chi-square test or two-tailed t-test.
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Table 5.3: Adjusted differences in purchasing behaviors between intervention and

comparison youth after BHCK intervention *°

.. ) Predictive Post- Pre-post
Predictive Baseline . ) p
. intervention change:
Youth Purchasing )
: adjusted
Behavior

[ntervention Comparison Intervention Comparison difference
C

Effect

Mean (SE) Mean (SE) Mean (SE) Mean (SE) (95% CI)

Healthier Food

Items per week 26(0.9) 3209 11.4(09)  10.6(0.9) 1.4

(0.05; 2.8)
9-12yearsold  2.4(0.9)  34(0.9) 11.9(09)  102(0.9) 2.8

(0.9; 4.6)
13-15yearsold  3.5(1.0) 29(1.0)  9.6(1.1) 103(1.0) -1.4

(-3.6; 0.8)

Unhealthier Food

Items per week  4.6(0.6)  5.0(0.6)  107(0.6)  10.1(0.6) 0.9

(-0.2; 2.1)
9-12yearsold  4.2(0.6) 4.7(0.6) 109(0.6) 9.9(0.6) 1.6

(0.1; 3.0)
13-15yearsold  6.0(0.8)  54(0.7)  9.9(0.9) 10.0 (0.8)  -0.7

(-2.6; 1.2)

Abbreviations: SE (standard error); CI (confidence interval)

2 Multilevel models were conducted with Stata 13.1 package with the maximum likelihood option to impute
multilevel data (n=509). Multilevel models are good approach to be used under the missing at
random assumption, as it models both the means and the random effect jointly 24,

®In all models: treatment group was coded as comparison (0) and intervention (1); time was coded as
baseline (0) and post-intervention (1); caregiver’s age (continuous), and youth’s age (continuous,
centered at the mean), caregiver and youth’s sex (O=male, 1=female), race (O=African-American,
1= other) were added as covariates; standard errors were corrected for clustering for repeated
measures from the same individual and BHCK neighborhood (from 1 to 30).

¢Mean adjusted difference in change over time for intervention compared to control youth

Healthier food (low fat/low sugar) score by variety of different number of food items purchased per week,
includes: 1% or skim milk, diet soda, water, 100% fruit juice, sugar free drinks, fruit flavored
water, unsweetened tea, fresh fruits such as apples, oranges, bananas, frozen and canned fruit,
fresh, frozen, and canned vegetables, canned tuna in water, low sugar/high fiber cereals, 100%
whole wheat bread, hot cereal, pretzels, baked chips, reduced-fat chips, dried fruit, nuts or seeds,
cooking spray, grilled chicken, grilled seafood, fruit and vegetable as side dishes, deli sandwich,
tacos, yogurt, granola.

Unhealthier food (high fat/high sugar) by variety of different number of food items purchased per week:
regular soda, fruit punch, sweet ice tea, whole milk, tuna in oil, pork hot dog, baked beans, sugar
cereal, white bread, sweetened oatmeal, chips, cookies, candy, ice cream, popsicle, butter, oil,
mayonnaise.

Bolded values: p<0.05
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Table 5.4: Adjusted differences in consumption behaviors between intervention ad comparison youth after BHCK intervention

ab

Youth Daily Consumption

Predictive Baseline

Predictive Post-intervention

Pre-post change:
adjusted difference

T e e GRS b 0wl
Total daily calorie intake 1706.9 (65.5)  1771.3(67.8)  1358.1 (73.4)  1349.9 (75.8) 73.6
(-121.6; 268.8)
9-12 years old 1712.1 (76.7)  1669.4 (84.2)  1360.5(85.7)  1318.2 (92.5) 2 42.(3";72 538)
13-15 years old 16784(1043)  19277(968)  1377.6(1043) 14379(1084) | 371?;6'561 0.9)
Beverage
Sugary beverages (total kcal)  147.8 (8.1) 160.3 (8.6) 181.7 (9.6) 170.6 (10.1) 23.4 (-7.3; 54.1)
9-12 years old 125.0 (9.1) 138.7 (10.3) 180.1 (10.7) 168.0 (11.8) 25.8 (-10.1; 61.7)
13-15 years old 182.7 (15.9) 188.6 (15.1)  201.1(19.4) 196.3 (17.1) 9.8 (-48.1; 67.7)
Fruit Punch (ounces, daily) 4.7 (0.5) 5.5(0.5) 5.3(0.4) 5.2(0.4) 0.8 (-1.0; 2.5)
9-12 years old 3.9 (0.6) 4.5 (0.6) 5.2 (0.5) 4.8 (0.5) 0.9 (-1.2; 3.1)
13-15 years old 5.6 (0.8) 6.4 (0.9) 5.9 (0.9) 6.5 (0.8) 0.1 (-3.1;3.3)
Snacks
% of kcal from sweets 14.9 (0.6) 15.2 (0.6) 14.5(1.9) 15.8 (0.7) -1.0(-3.1; 1.2)

Table 5.4 continues



Table 5.4 continued

Pre-post change:

adjusted difference

Predictive Baseline Predictive Post-intervention

Youth Daily Consumption

e Coor et et mapvicn
9-12 years old 15.5 (0.6) 16.1 (0.7) 14.9 (0.7) 15.5 (0.8) 0.1(-2.7;2.8)
13-15 years old 15.1 (0.9) 14.3 (0.8) 14.7 (0.9) 11.9 (1.1) -3.5(-7.0; -0.1)
Dietary total sugar (grams) 120.3 (2.2) 117.2 (2.3) 121.1 (2.6) 115.7 (2.7) 2.3(-6.5;11.0)
9-12 years old 117.8 (2.5) 113.6 (2.8) 119.4 (2.9) 113.5(3.2) 1.6 (-8.7; 11.9)
13-15 years old 125.7 (4.1) 124.6 (3.8) 123.3 (5.0) 119.3 (4.4) 29 (-13.1; 19.1)
E Dietary sodium (mg) 2321.6 (28.0) 24702.9(29.6) 2326.0 (33.3) 2415.7 (34.7) -9.2 (-118.1; 100.1)

9-12 years old
13-15 years old

Fruit (total cups)
9-12 years old

13-15 years old

2259.9 (31.5)
2446.1 (54.1)

1.7 (0.1)
1.8 (0.1)

1.5 (0.1)

2360.5 (36.1)
2484.6 (50.9)

1.4 (0.1)
1.5 (0.1)

1.5 (0.1)

2281.5 (37.5)
2427.9 (65.5)

1.4 (0.1)
1.3 (0.1)

1.4 (0.1)

2376.7 (41.3)
2497.1 (57.5)

1.2 (0.1)
1.2 (0.1)

1.1 (0.1)

4.7 (-128.7; 138.1)

-30.9 (-219.9;
157.9)

-0.1(-0.3;0.2)
0.1 (-0.5;0.1)

0.2 (-0.1; 0.6)

Table 5.4 continues



Table 5.4 continued

Pre-post change:

Youth Daily Consumption Predictive Baseline Predictive Post-intervention adjusted difference °
ponton Comrin lnenion om0

Vegetable (total cups) 0.9 (0.1) 1.0 (0.1) 0.8 (0.1) 0.9 (0.1) -0.1 (-0.1; 0.1)
9-12 years old 1.0 (0.1) 1.1 (0.1) 0.8 (0.1) 0.9 (0.1) -0.1 (-0.2; 0.1)
13-15 years old 0.9 (0.1) 0.9 (0.1) 0.9 (0.1) 0.8 (0.1) 0.1 (-0.2; 0.2)

Fat (servings) 3.1(0.1) 3.0(0.1) 3.2(0.2) 3.2(0.1) -0.1 (-0.2;0.2)
9-12 years old 3.3(0.1) 3.2(0.1) 3.2(0.1) 3.2(0.1) -0.1 (-0.5; 0.2)

E 13-15 years old 3.3(0.1) 3.2(0.1) 3.2(0.1) 3.2(0.1) -0.1 (-0.5; 0.2)

Abbreviations: SE (standard error); CI (confidence interval)

2 Multilevel models were conducted with Stata 13.1 package with the maximum likelihood option to impute multilevel data (n=509). Multilevel models are good
approach to be used under the missing at random assumption, as it models both the means and the random effect jointly 24°.

®In all models: treatment group was coded as comparison (0) and intervention (1); time was coded as baseline (0) and post-intervention (1); caregiver’s age
(continuous), and youth’s age (continuous, centered at the mean), caregiver and youth’s sex (0=male, 1=female), race (0=African-American, 1= other),
total daily calorie intake (continuous) were added as covariates; standard errors were corrected for clustering for repeated measures from the same
individual and BHCK neighborhood (from 1 to 30).

®Mean adjusted difference in change over time for intervention compared to control youth

Bolded values: p<0.05



5.7 Figures for Chapter 5

Figure 5.1: Overview of the timing of B’more Healthy Communities for Kids

implementation and data collection
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CONSORT flowchart of the randomization and course of the B’more

Figure 5.2

Healthy Communities for Kids intervention
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Chapter 6. The Impact of a Multilevel Childhood Obesity
Prevention Intervention on Healthful Food Acquisition,
Preparation, and Fruit and Vegetable Consumption on African

American Adult Caregivers

6.1 Abstract

Objectives: To evaluate the secondary impact of a multilevel, child-focused, obesity
intervention on food-related behaviors (acquisition, preparation, and fruit and vegetable
(FV) consumption) on youths’ primary caregivers.

Design: B’'more Healthy Communities for Kids (BHCK), group-randomized, controlled
trial, promoted access to healthy food and food-related behaviors through wholesaler and
small store strategies, peer-mentor led nutrition education aimed at youth, and social
media and text messaging targeting their adult caregivers. Measures included caregivers’
(n=516) self-reported household food acquisition frequency for FV, snacks, and grocery
items over 30 days, and usual consumption of FV in a sub-sample of 226 caregivers via
the NCI FV Screener. Hierarchical models assessed average-treatment-effects (ATE).
Treatment-on-the-treated-effect (TTE) analyses evaluated the correlation between
behavioral change and exposure to BHCK. Exposure scores at post-assessment were
based on self-reported viewing of BHCK materials and participating in activities.
Setting: 30 Baltimore City low-income neighborhoods

Subjects: Adult caregivers of youth ages 9-15 years.
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Results: 90.89% of caregivers were female, average 39.31 (+ 9.31) years. Baseline mean
fruit intake (servings/day) was 1.30 (+ 1.69) and vegetable was 1.35 (+ 1.05). In ATE, no
significant effect of the intervention was found on caregiver food-related behaviors. In
TTE, for each point increase in the BHCK exposure score (range 0-6.9), caregivers
increased daily consumption of fruits by 0.2 servings (0.24 + 0.11; 95% CI 0.04; 0.47).
Caregivers reporting greater exposure to social media tripled their daily fruit intake (3.16
+0.92; 95% CI 1.33;4.99) and increased frequency of unhealthy food purchasing,
compared to baseline.

Conclusions: Child-focused community-based nutrition interventions may also benefit
family members’ fruit intake. Child-focused interventions should involve adult caregivers
and intervention effects on family members should be assessed. Future multilevel studies

should consider using social media to improve reach and engage caregiver participants.

Keywords: Fruit and vegetable, adult health, environmental intervention, African

American, food purchasing, childhood obesity
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6.2 Introduction

Dietary consumption leading to an energy imbalance is among the most proximal drivers
of obesity.'® Diets today, especially in low-income, urban communities of color, are often
characterized by high intake of refined carbohydrates, added sugars, fats, and salt due to
high consumption of energy dense, processed foods.?332% Analyses of nationally
representative surveys have demonstrated increased intake of high energy-dense foods,
such as sugar-sweetened beverages’? and snacks’®, in the past three decades among U.S.
adults. Despite recent findings showing a temporal improvement in dietary quality from
1999-2012 among the overall adult population®®’, African Americans and Hispanic adult
populations continue to have the lowest dietary quality in the country.”® These disparities
in diet quality are likely influenced by racial and ethnic residential segregations and
inequalities in availability, access, and affordability of nutrient-dense foods and
resources.*®

In view of the multifactorial etiology of weight gain, efforts that simultaneously
address multiple levels of the food system are recommended.® One example of such
efforts are multilevel multicomponent community-based interventions, in which different
levels of influence are targeted to change the food environment surrounding the
individual, and to promote behavioral change.® Despite recognizing the importance of
these various levels of influence outlined in socio ecological models (i.e., individual,
household, organizational, community, policy)**, most multilevel childhood obesity
prevention interventions have primarily delivered nutrition education in school settings,

152,289

yielding mixed results , with limited activities to modify the out of school

environment and for engaging families.’ Furthermore, insufficient evaluation of the
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impact of multilevel community-based childhood obesity prevention trials on diet and
food behaviors in children and their caregivers exists.?’!

Childhood obesity prevention interventions that also engaged adult caregivers
have shown more positive child-related outcomes than child-only interventions.”***
However, few child-focused interventions have reported impacts on caregiver behavioral
outcomes'”, due to limited assessment of nutrition behaviors among this group.'*°
Understanding the impact of childhood obesity prevention on caregivers is important
because families’ eating practices, rules, and support influence children to initiate and
sustain positive dietary changes, while providing opportunities for social learning.'®’
Therefore, we evaluated the secondary impact of a child-focused community intervention
on youths’ adult caregivers food acquisition, preparation, and fruit and vegetables (FV)
consumption.

B’more Healthy Communities for Kids (BHCK) was a community-based
multilevel multicomponent childhood obesity prevention intervention that sought to
modify the food environment outside of school for low-income 9-15 years old youth in
Baltimore, U.S.?*° We hypothesized that caregivers would have improved food-related
behaviors in part due to the environmental changes of the BHCK intervention and
educational activities through social media and texting. For instance, BHCK improved
availability and promotion of healthful foods and beverages in small food stores (i.e.,
corner stores/carryout restaurants) that were frequented by youth outside of school hours
and located in the neighborhoods where BHCK families lived.?*! Caregivers may also

have been exposed to or attended community nutrition education sessions given that

program activities in intervention neighborhoods were public and available to all
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community members.?? In addition, caregivers could have also been exposed to
communication materials (i.e., flyers, giveaways) that were brought home by youth
attending BHCK activities in the after-school nutrition education sessions for youth.
Lastly, BHCK social media and text-message intervention components targeted adult
caregivers, in which its content aimed to reinforce health-related messages utilized at
other BHCK intervention components.

Multilevel multicomponent interventions are implemented as synergistic
interventions with components reinforcing one another at different levels®*; however,
this limits the researcher’s ability to identify which specific component was more
successful in influencing behavior change. Another consideration for multilevel
multicomponent community-based interventions is regarding the extent to which program
components are implemented with sufficient intensity.?** One approach to identifying the
intervention component that led to behavior change in multilevel multicomponent
interventions, is to conduct treatment-on-the-treated effect (TTE) as a secondary impact
analysis, in which study participants are analyzed according to the treatment received,
instead of the original treatment assigned (average treatment effects - ATE).?*> Although
causality cannot be inferred, this analysis may provide information about the dose
response relationship between level of exposure to the intervention and behavioral
change, and may identify specific intervention components that are more likely to
influence the outcomes.!'*

Therefore, this manuscript aimed to answer the following questions:

1. What was the impact of the multilevel BHCK intervention on food-related

behaviors (purchasing of healthier and unhealthier food items, food
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preparation and consumption of fruits and vegetables) among adult
caregivers?

2. Was change in food-related behaviors associated with caregiver’s
exposure level (‘dose received’) to the BHCK intervention?

3. What component of the multilevel BHCK intervention was correlated with

changes in food-related behaviors among caregivers?

6.3 Methods

6.3.1 Study design

BHCK employed a group randomized controlled trial design with two intervention arms
(random allocation to treatment on a 1:1 basis), implemented in two rounds (waves). A
detailed description of the formative research, trial design, and sample size calculation
has been published elsewhere.>”

The intervention integrated different levels of an ecological model and multiple
intervention components into a food systems approach from wholesalers, to small food
stores, and to families that promoted access to nutritious food and balanced. Using a
socio-ecological model for health promotion, the BHCK intervention tapped into the
dynamic interplay among individual, behavior, household, environment, and policy
levels.?®® Individual-level components were based in community recreation centers, using
youth-leaders (college and high-school trained mentors) to provide education and
nutrition skills to youth (9-15 years old), and through social media and text messaging to
caregivers. The family-level included social media and texting. Social media (Facebook

and Instagram) were used to integrate the different levels of BHCK to inform family-
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level nutrition behaviors. Recipes, news, and BHCK-specific activities were featured in
these communication channels. Text messages (sent 3 times/week) and social media
platforms also targeted mainly youth’s caregivers by guiding them to set and achieve
goals to healthier behaviors for themselves and their families, as well as promoting
BHCK community activities. An example of a goal setting text message was as follows:
“Does your child have a sweet tooth? Try offering them granola bars or fruit as an
alternative to candy I time this week.” Intervention flyers and promotion of the
intervention were mailed to caregivers and youth twice a month at the end of wave 2
only. An overview of the intervention is presented in Table 6.1.

The BHCK intervention promoted healthful foods/beverages and behaviors in
three sequential phases, each lasting two months: 1) healthier beverages (i.e., lower-sugar
fruit drinks (25-75% less sugar than the original version), sugar-free drink mixes, zero-
calorie flavored water, diet or low-sugar soda, and water), 2) healthier snacks (i.e., low-
fat yogurt, low-fat popcorn, fresh fruits, fresh vegetables, low-sugar granola bars, and
mixed fruits in 100% fruit juice), and 3) healthier cooking methods (i.e., cooking
ingredients, such as low-sugar cereals, low-fat milk, 100% whole wheat bread,
fresh/canned/frozen vegetables). A fourth phase, intended to review main messages

covered in the previous phases, was implemented in wave 2 only.

6.3.2 Setting

The trial took place in 30 low-income, predominantly African-American neighborhood
zones in Baltimore, with low access to healthy food. Zones were defined as a 1.5-mile

area around a recreation center (nucleus). Eligibility criteria for BHCK zones were: 1)
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predominantly African-American (>50%); 2) low-income (>20% of residents living
below the poverty line); 3) > 5 small (<3 aisles, no seating) food sources (e.g., corner
stores and carryout restaurants); 4) having a recreation center more than 2 mile away

from a supermarket.’’

The 30 zones were randomized into intervention (n=14) and
comparison (n=16) groups, with recreation centers as the main unit of randomization.
wave 1 was implemented from July 2014-February 2015 (n=7 intervention and 7

comparison zones), and wave 2 from December 2015-July 2016 (n=7 intervention and 9

comparison zones).

6.3.3 Subjects

After randomly selecting BHCK zones, a sample of adult caregivers and their children
were recruited in the recreation centers and around the stores within the 1.5-mile buffer
zone. Eligibility for the adult caregiver and child participants were determined at the
household level. Household eligibility criteria were as follows: (1) being a caregiver (>18
years old) of at least one child aged 9-15 years; (2) living in the same location for at least
one month; and (3) not anticipating a move in the next two years. A child’s main
caregiver was screened for household eligibility prior to obtaining parental consent and
being interviewed. Child and caregivers received $30 and $20 gift cards, respectively,

after each of the pre- and post-intervention interviews.

157



6.3.4 Training of interventionists and data collectors

BHCK-interventionists were graduate students, public health educators, dietitians, or
youth-leaders trained in nutrition and health education, and were not masked to the group
(zone) assignment. Data collectors were graduate students and staff who were intensively
trained, including through role plays and observations. They were masked after
assignment to intervention to reduce information bias. Following the interviews, data
were checked for errors by the interviewer and a second research analyst. The data

manager ensured that questionnaires had no missing pages or implausible values.

6.3.5 Measures

Caregiver data collection

Baseline data were collected from June 2013 to June 2014 (wave 1) in a total of 298 adult
caregivers, and from April to November 2015 (wave 2) in 235 caregivers. A post-
evaluation was conducted from March 2015 to March 2016 (wave 1) and from August
2016 to January 2017 (wave 2), taking place immediately after implementation of the
intervention to one year (wave 1) or up to six months (wave 2). We did not analyze
participants who reported living in unstable housing arrangements such as in shelters or
transitional housing (n=2), lived more than 1.5 miles away from a BHCK recreation
center (n=5), had incomplete dietary intake data (n=14), or were considered an outlier
(>10 servings/day, or >99.5™ percentile) for fruit and vegetable intake (n=7), yielding a
total of 373 participants with complete baseline and follow-up information for the

analytical sample (Figure 6.1).
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Fruit and vegetable consumption

The National Cancer Institute (NCI) FV screener was used to collect usual consumption
of 10 categories of FV intake in adult caregivers over the past month. It is a short dietary
assessment instrument consisting of 14 questions and is a modified version of the FV
screener from the Eating at America’s Table Study.?*® The screener inquired about
frequency of intake of fruit, 100% fruit juice, and vegetables (lettuce, greens, potatoes,
and legumes) consumed in a monthly, weekly, or daily basis. The amount of each food
item was estimated as cups or servings and self-reported by the participant. We calculated
the total number of both fruit and vegetable servings consumed daily using the 2005
MyPyramid definition of cup equivalents. For each food group, we multiplied the average
frequency (daily) by the cup equivalent. The instrument has been validated and presents
high correlations with 24-hour dietary recall, and is less burdensome compared to other
instruments.>*” Food models were used to improve accuracy of serving size information.
The NCI FV Screener was added to the data collection protocol after the wave 1
intervention had begun and was first administered during wave 1 post-intervention.
Therefore, the effect of the intervention on FV intake of adults was calculated only using
BHCK wave 2 sample with pre- and post-evaluation data (n=196), as this instrument was

not used during wave 1 baseline data collection.

Household food preparation
Adult caregivers reported their frequency of meal preparation (cooking methods) for the
household in the previous 30 days from the interview.?*! In addition, respondents ranked

the top three most common cooking methods used when they prepared chicken, turkey
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(including ground turkey and turkey bacon), pork (including bacon), ground beef, fish,
eggs, greens (excluding lettuce), and potatoes. The survey was adapted form an

241

instrument used in a similar study h.2%

, and on the basis of formative researc
We created a healthful cooking score using similar methods previously reported
in the literature.” Cooking methods were assigned values based on the amount of fat used,
as follows: deep fry or pan-fried with oil (-2); pan-fried, drained or use of cooking spray
(-1); not prepared in the last 30 days (0); pan-fried, drained, and rinsed with hot water
(+1); broiled/baked, or grilled, or steamed, or boiled, or raw, or microwaved (+2). The
scores were separately calculated for each food, weighted according to the most
commonly reported method to estimate the healthiness of the cooking preparation: 60%
(first method most commonly used), 30% (second method), and 10% (third method). For
example, if chicken was most commonly pan-fried, second most commonly grilled, and
third most commonly cooked with cooking spray, the score was calculated as (0.60 x -2)
+(0.30 x 2) + (0.1 x -1) as an indicator of the overall healthiness of chicken preparation.
Then, the scores for all of 8 foods were summed to obtain the overall household food

preparation score (mean: -0.07 (0.88), range -1 to 2.1).

Frequency of food acquisition

Caregivers reported the number of times they acquired food from different food sources
in the previous 30 days from the interview date (e.g., “How many times did you get these
foods?”). Food acquisition included all of the following: food/beverages that were

purchased with cash (i.e., no food assistance program), purchased with food safety net
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program benefits (SNAP, WIC), and food that was obtained for free (i.e., from pantries or
donated by family/friends).>*

A list of 33 BHCK-promoted healthier foods and beverages and 21 less healthful
foods and beverages was provided, and respondents reported the number of times they
had acquired each food in the specified timeframe. Prepared foods acquired from delis,
vendors, or restaurants were not included, as this instrument was designed to measure
foods purchased for consumption in the home environment rather than for immediate
consumptions. The list was designed on the basis of formative research conducted with

the community®*!

, and reflected foods promoted during the BHCK intervention. Face and
content validity of the questionnaire were assessed on 15 randomly selected adult
caregivers during the pilot phase.?*! The healthful and less healthful food acquisition
variables were additive items based on the acquisition frequency of 33 healthful and 21
less healthful foods for each respondent and divided by 30 to yield a daily frequency
score, respectively. Additive daily healthful food acquisition frequency ranged from 0.6

to 4.8 with a mean of 0.9 (SD = 0.6), and less healthful food acquisition frequency from

0.1 to 10.2 with a mean of 1.3 (SD =1.1).

Exposure score

The key variables for assessing exposure (‘dose received’) were obtained using the 29-
item Intervention Exposure Questionnaire (IEQ) collected as part of the post-intervention
assessment for intervention and comparison groups. The IEQ measured participant’s self-
reported viewing of BHCK communication materials (posters, handouts, giveaway),

participation in food environment intervention activities (i.e., taste tests, seeing
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educational displays, redesigned carryout restaurants’ menu, and store promotional shelf-
labels), and enrollment in social media/viewing of media posts, and receiving the text
messaging program.?? In addition, eight red herring questions were used to address
response bias, and included materials used in previous studies conducted at other sites.
We classified individuals into tertiles of red herring responses, where selecting 0-2 red
herring answers was considered truthful, 3-5 moderate, 6-8 untruthful responses and kept
only individuals in the tertile with the least number of red herring responses. No
respondent answered positively to >3 (1/3 or more) of the red herring questions; thus,
none of the caregivers with complete responses were excluded from the analysis.

We calculated exposure scores for each component of the BHCK intervention to
which adults could be exposed (communication materials, food environment intervention,
social media, and texting) and an overall BHCK exposure score. Detailed description of
the formation of the exposure score formation is presented in Table 6.2 and published
elsewhere.?”? For each intervention component, points were assigned for exposure to
study materials/activities and then scaled into proportions (0-1 range), yielding an overall
BHCK exposure score of 11 points (possible highest score). A total of 370 adult

caregivers had complete exposure data information.

Covariates

Caregivers were assessed on: demographics and household socioeconomic information
(age, sex, caregiver education level (categorized into < high school, completed high
school, and > high school), employment status, and household income (US$0-10,000,

10,001-20,000, 20,001-30,000 or higher), housing arrangement (owned, rent, and shared
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with family or other arrangement (group housing, transitional housing), and household
participation in food assistance programs. These programs included receiving the Special
Supplemental Nutrition Program for Women, Infants, and Children (WIC) or
Supplemental Nutrition Assistance Program (SNAP) benefits in the past year. Caregivers
also had their anthropometric measures taken (height using a stadiometer and weight
using a portable scale) after removing shoes and heavy clothing. Body mass index (BMI)

was calculated as weight (kg) divided by height squared (m?).

6.3.6 Data analysis

All analyses were conducted using Stata 13.1 (College Station, TX). Descriptive statistics
were performed to characterize the study sample at baseline by study group assignment.
Continuous variables were tested for differences between intervention and comparison
groups with independent two-tailed t-tests. The Chi-square test for proportions was used
for categorical variables. Variable and model residual distributions were examined for
normality and extreme values (outliers) using quantile-quantile plots and goodness of fit
tests (Kolmogorov-Smirnov).

The average treatment effects (ATE) on the change in diet, food preparation, and
food-acquisition behaviors among adult caregivers were assessed by the difference
between the mean change of the outcome in the intervention group compared to the
control group. We tested the intervention effect on adult caregivers’ food-related
behaviors using a multilevel linear mixed-effect model fit by maximum likelihood.
Random effects accounted for variation at the BHCK zone and at the caregiver-level

(repeated measures).
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Due to the 24.9% attrition rate, we used inverse probability weighting (IPW) to
address potential bias due to loss to follow-up and to correct for the effects of missing
data.?* Using all available data, we estimated weights for every missing outcome of
interest fitting a logistic regression model. We treated the categorical indicator of
response at follow-up as the outcome variable, regressed on the baseline response for
intake, preparation, or acquisition, with age, sex, income, wave (predictive of dropout) as
covariates. Once the weights were determined, they were incorporated in the multilevel
linear mixed-effect analysis using the pweight option for the mixed command in Stata.
Results of the ATE analysis using only completed-cases without the IPW method are
shown in Table S6. 1.

We also conducted a treatment-on-the-treated effect (TTE) analysis, in which
study participants were analyzed according to the treatment received,'®* as estimated by
their exposure scores. We conducted multiple linear regression models to analyze the
association between the change in caregivers’ food behaviors (intake, preparation, and
acquisition) and caregiver exposure levels (total exposure score, and by exposure to
intervention components), adjusted for age, sex, income, and household size. We used a
bootstrap method with 2000 repetitions and bias-corrected confidence intervals to
account for the within-individual correlation of the data, clustered on the BHCK
zone.?*">* For the significant results, we estimated the proportion of variability
explained (effect size) with omega-squared (»?) after fitting the multivariate models. A
sensitivity analysis using multiple logistic regression on the correlation between the
categorical change in food-related behavior (no change versus positive change) and the

exposure scores (low (if 0) versus high (if above 0)) was also conducted to estimate the
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standardized effect size given by the odds ratio. Given the time frame for follow-up data
collection differed by wave, we conducted tests of homogeneity to explore if the effect of
exposure was moderated by the two BHCK waves.

For all analyses, we reported the 95% confidence intervals (CI). Statistical

significance was defined by a p-value of < 0.05.

6.4 Results

Implementation of each component of the BHCK intervention was evaluated through
detailed process evaluation reported elsewhere.?>422¢230.2%9 Table 6.1 illustrates
implementation quality of each BHCK component. The intervention was implemented
with overall moderate- to high-reach, dose delivered, and fidelity.3%

On average, caregivers presented an overall BHCK exposure score of 1.38 points,
SD + 1.2 (range: 0-6.9), BHCK Communication Materials exposure score (mean: 0.6
(observed range: 0.0 - 3.1), possible highest score: 4), Food Environment exposure score
(mean: 0.3 (observed range: 0.0-3.1), possible highest score: 5), Social Media exposure
score (mean: 0.2 (observed range: 0.0-2), possible highest score: 2); and a Text
Messaging exposure score based on the frequency of BHCK text messages received per
week (mean: 1.10 (observed range: 0-3).

When comparing the overall exposure scores between the groups, caregivers in
the intervention group demonstrated significantly higher mean exposure scores than adult
caregivers in the comparison group (intervention: mean 1.90 + 0.08; comparison: mean
0.82 +0.07, p<0.001) (Table 6.2). Even though the comparison group was exposed to the

BHCK intervention components, the intervention group had significantly higher exposure

scores than the comparison group for the communication materials, food environment,

165



and text message components (p<0.001). Social media exposure scores were not
statistically significantly different when comparing group means (p=0.06). Reported

exposure level to the BHCK intervention was low among caregivers.

Characteristics of the baseline BHCK evaluation sample

The vast majority of our study sample self-identified as African-American (96.6%), and
49% of caregivers were either overweight or obese (Table 6.3). Most caregivers were
female (93.2%) and from a household that received SNAP (70.8%). Significant
differences were found between treatment groups with respect to caregiver’s age

(p=0.01), being higher in the comparison group.

Impact of BHCK intervention on food-related behavior of caregivers
In the ATE analysis, we did not find a significant effect of the intervention on the food
acquisition, home food preparation, and daily consumption of FV among intervention

adult caregivers compared to their counterparts (Table 6.4).

Correlates between food-related behaviors and exposure to the BHCK intervention

The results of the TTE analysis are presented on Table 6.5 (overall exposure score) and
Table 6.6 (BHCK components exposure score). For each one-point increase in exposure
score, there was a 0.24 increase in mean daily fruit serving intake over time (0.24 + 0.11;
95% C10.04; 0.47). There was no statistical difference in the effect of exposure

moderated by the two BHCK waves (Table S6. 2).
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When exploring the exposure score by intervention component, we found a
positive change in food-related behaviors among adult caregivers correlated with a
greater exposure to the BHCK social media component. For each one-point increase in
social media exposure score (e.g., following an additional social media account or seeing
an additional post online), there was an increased three servings of daily fruit intake (3.16
+0.92; 95% CI 1.33; 4.99) and daily FV intake (2.94 + 1.01; 95% C1 0.96; 4.93). A
higher social media exposure score was also associated with increased unhealthful daily
food acquisition score (0.47 + 0.23; 95% C1 0.02; 0.93). Effect sizes estimated by omega-
squared showed a higher proportion of the variance in fruit intake explained by the
variance in the social media exposure score (0?=0.04), than the effect size of unhealthful
food acquisition (w?=0.0005) (Table S6. 2 and Table S6. 3). Our sensitivity analysis
conducted with multivariate logistic regression models showed that the direction of
association and the estimated effect sizes given by standardized odds ratios were similar

as the linear regression models (Table S6. 3).

6.5 Discussion

BHCK tested a 6- to 8-month community-based intervention designed for low-income
African-American families to improve access and consumption of healthful foods. The
ATE analysis did not show evidence of significant improvement in food acquisition,
preparation, and FV consumption among adult caregivers. However, the TTE analysis
(‘dose received’) showed a statistically significant increase in daily intake of fruits among
participants who reported higher exposure to the intervention. In addition, we used the
exposure score to partition out the change in food-related behaviors influenced by

different BHCK intervention components and found that the social media component
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had a positive correlation with improved daily fruit intake, daily FV intake, and
unexpectedly with higher frequency of unhealthful food acquisition.

Mixed results have been observed among the few childhood obesity interventions
that assessed behavioral change at the caregiver-level, mainly due to differences in level
of caregiver participation in the intervention, varied quality of outcome measurements,
and quality of intervention implementation. The Screen-Time Weight-loss Intervention
delivered face-to-face in households by community workers to youth (9-12 years old) and
their caregivers, did not find an impact on BMI nor physical activity levels of primary
caregivers.’®! Authors attributed the null effects due to low adherence to the fidelity of
the initial implementation protocol.>*!**> The multilevel multicomponent community-
based Switch what you Do, View, and Chew intervention that targeted children 9-11 years
old attending 10 schools in Minnesota and Iowa, U.S., found a significant increase in
intake of self-reported FV weekly servings among intervention caregivers.!”! The Shape
Up Somerville community-based participatory research study reported decreases in BMI
among intervention caregivers; however, height and weight were self-reported, and no
behavioral outcome was assessed.!*>

The null impact of BHCK on caregiver’s behavior may be attributed to 1) the low
intervention exposure experienced by caregivers; and/or 2) the contamination of the
intervention activities among comparison caregivers, thus attenuating the average effect
towards the null in the ATE analysis.>®* Other community-based interventions have also
attributed limited effects resulting from an ATE approach to the low level of engagement
informed by TTE analysis. The Switch intervention observed greater change in FV

weekly intake among caregivers who were more involved in the intervention, compared
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to those who were less involved.!”! Another community-based childhood obesity
prevention intervention - The Healthy Families Study — found positive health-related
outcomes among families with higher exposure to the intervention (TTE), and null results
with ATE analysis.>® Authors attributed the null effects from the primary impact analysis
to low participation in community classes.>®?

In our study, low exposure might be explained by the fact that the BHCK study
sample were not required to attend community-based activities (i.e., taste tests, point-of-
purchase promotions, and nutrition education sessions in corner stores, carryout
restaurants and recreation centers). Furthermore, we did not expect the intervention study
sample to receive the same dose of the program across all components. Conversely, only
adult caregivers in the intervention arm were asked to join the text messaging program at
study enrollment and were given directions of how to follow BHCK social media
platforms. However, both social media platforms were public, meaning that any
individual could follow the social media accounts (Facebook and Instagram), which
increased the likelihood of exposure contamination among participants in the control
group, and that may have attenuated differences between study arms. On the other hand,
the usage of a tailored approach may help explain behavior changes observed among only
those with higher levels of exposure to the social media component. The social media and
text messaging component employed goal-setting bi-directional communication
strategies. Social media pages were public accounts with daily posts that mirrored the
content of text messaging and other BHCK components, and participants were

encouraged to share online achievement, barriers, tips, and resources. The higher reach
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and intensity of the social media component may help explain the positive correlation
with food-related behaviors, compared to the other intervention components.

The increase in fruit intake was driven by a one-point increase in social media
exposure, which corresponds to following at least one of the study social media accounts
or seeing four or more posts. Similar to our findings, The Food Hero study - a social
media campaign targeted at SNAP-eligible families with children - found increased
positive beliefs about FV among participants.>** Although previous studies have tested
social media approaches for behavioral interventions**=%, to our knowledge, BHCK was
the first study to combine these strategies into a multilevel multicomponent community-
based nutrition intervention. The use of social media to provide a platform for actionable
information and social support for families with children has been recommended in the

308-310

obesity prevention literature and 1s being further tested in ongoing community-

based trials.!!-312
Given the low consumption of FV among the U.S. population’’, especially among

low-income African-American individuals’®”°

, 1t 1s necessary to explore innovative
strategies to promote healthier dietary intake. Although we found a positive correlation
between self-reported exposure to the BHCK social media component with FV, the main
increase in intake was in fruits, and not vegetables. Fruits are sweeter, often do not
required any preparation (consumed raw), and generally consumed and accepted as a
snack, drink, and dessert’!®, whereas vegetables often require cooking, and are more
typically consumed as part of meals.*'* Future studies should consider the impact of the

intervention on fruit and vegetables as separate and different food types.?!>316
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Unexpectedly, we found that an increased frequency of unhealthful food
acquisition was correlated with greater exposure to the BHCK social media component.
One potential reason for this may be that adults exposed to BHCK social media may have
also been exposed to online advertising for energy-dense, nutrient-poor foods and mobile
marketing food campaigns.*!”*!® Prior studies have demonstrated a negative effect of

319.320 "and similar

online food advertisement on youth’s consumption of healthful foods
trends were found for adult caregivers.*?!*?> More research needs to be conducted to
examine the relationship between public health social media campaigns and advertising
exposure.

Limitations of this study should be noted. The survey was administered to self-
identified caregivers, under the assumption that they acquire most of the food and cook
for their family members. However, some caregivers may not be the primary food
purchasers in their households. Also, our measure of frequency of food purchased did not
take into consideration the quality or quantity of the acquired food/beverage. Future
child-focused interventions should conduct more comprehensive food and nutrient
assessments of adult caregivers. The loss of observations over the course of the study is
also a limitation, despite our efforts to avoid drop-outs during the course of the study
(e.g., eligibility criteria included intent to stay within the study areas over the next two
years, multiple attempts were made to contact the families over the phone - and if not
possible to reach over the phone, household visits were done to conduct follow-up
surveys). Thus, to address potential selection bias, inverse probability weighting (IPW)

was employed in the analysis to correct for the effects of missing data.>*> Another study

limitation might be the risk of social desirability bias by treatment assignment, reflected
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in the self-reported intervention exposure questionnaire. However, our questionnaire
included red-herring questions to improve validity, and data collectors were masked to
intervention treatment assignment. We were not able to directly assess individual’s social
media participation, as individuals often display nicknames instead of names used on
their profile pages, which precluded our efforts to cross check the self-reported
information. In addition, although we utilized a computer software to manage our text
messaging program, some people may have not received the texts (because of low credit
balance on their phone) or may have not read the text sent.

BHCK was an intervention that sought to modify the out of school community
food environment and engage families through social media, but did not implement a
component to improve the household food environment. Therefore, future studies aiming
at preventing childhood obesity among underserved communities should consider
intervening in both community and household food environments. Lastly, although
multilevel, multicomponent interventions have broader reach than single-level
approaches, they have the additional challenge of achieving low exposure.?®* Hence,
conducting a detailed process evaluation during implementation is essential for

understanding to what extent the target population is receiving the program.

Conclusions

The BHCK intervention is one of the few child-focused obesity prevention interventions
to measure treatment effects at the caregiver-level in terms of food acquisition,
preparation, and FV consumption, and the first study to attempt to evaluate a dose

response relationship in terms of exposure level to the different intervention components.
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Although our ATE analysis including all trial participants demonstrated no effect of
BHCK on food-related behaviors, we were able to demonstrate that a higher level of
exposure to the BHCK intervention was associated with improvements in daily fruit
intake among adult caregivers, particularly among those with higher exposures to the
social media component. Our study highlights the importance of optimal dose and
intensity of community-based intervention activities to achieve intended behavioral
changes, and the possibility of intervention contamination between intervention and
comparison participants in community-based behavior interventions. Future multilevel
multicomponent community-based interventions should engage caregivers more in the
intervention, enroll larger samples, as well as assess engagement and exposure to
intervention activities during the trial to enhance likelihood of intervention effectiveness.
Social media (Facebook, Instagram) may be a promising tool to improve reach and

engage caregiver participants in multilevel childhood obesity interventions.

173



VLI

6.6 Tables for Chapter 6

Table 6.1: Description of the B’more Healthy Communities for Kids intervention as implemented

BHCK
Components Goal Materials Delivery Duration Implementation?
- In-store signage Ix/month in-person Wave 1: July 2014 to
(shelf-labels) of visit by a BHCK- Feb 2015
promoted items interventionist to W 2 Dec 2015 t o
- Provision of $50 gift =~ maintain shelf-labels ARSI ©  Reach: high

Ensure stocking
Wholesaler??>  of BHCK-

cards from wholesalers
to BHCK intervention

position, and monitor
availability of

July 2016
Total #

Dose delivered:

(n:3) PtromOted food stores promoted items visits/wholesaler/wave: hlgh
fems - Wholesaler circulars 6 Fidelity: high
with BHCK logo Length of visits to '
highlighting promoted wholesalers: 1-4hs
foods
- Gift cards from BHCK-interventionists ~Wave 1: July 2014 to
wholesalers for initial conducted in-store taste Feb 2015
stocking testing, put up Total # sessions/store: ) .
Small corner ir;lgr;e\;z;;lg?g - Stocking sheet with communication 12 Reach: medium
stores?S and  healthier options romoted items/ materials, maintained  y,ve 5. pec 2015 to Dose delivered:
intervention phase shelf-label position, ;
carryout of Online traini J ored July 2016 medium
restaurants??6  foods/beverages . 1C NS anc monore Total # sessions/store:
_ . . modules for store availability of N
(n=50) in low-income 15 Fidelity:

arcas

owners
- Store supplies as a
reward for watching
training modules

promoted items

In-store educational
sessions were
implemented every

medium-high
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(ranging from produce
baskets to refrigerators)
- Point-of-purchasing
promotions and
giveaways to customers
- Poster and handouts
promoting BHCK items
-In-store taste tests

other week in each
intervention store

Length of in-store
promotion sessions: 2h

Youth-led
(n=18)
nutrition
education in
recreation

centers?3?
(n=14)

Hands-on
nutrition
education
activities
delivered by
youth-leaders
(college and
high school
Baltimore
students) to
children in the
9-15-year range
attending the
after-school
program at the
time of the
intervention.

- BHCK youth-leaders
were trained by BHCK-
interventionist (35h)

- Nutrition sessions
followed the themes of
each BHCK phase: 1)
healthful beverages, 2)
healthful snacks, and 3)
healthful cooking
methods

- Giveaways and taste-
tests with children at
the end of each session
- Posters put up in
centers

- Handouts distributed
to children

Trained youth-leaders
were involved in the
delivery of the
intervention based on
the perspectives of
Social Cognitive
Theory, to encourage
mentees to model
mentors’ health
behavior.

Average of 2 youth-
leaders/session/center

2 BHCK-
interventionists
oversaw execution of
sessions to monitor
intervention

Wave 1: July 2014 to
Feb 2015

Total # sessions/center:
14

Wave 2: Dec 2015 to
July 2016

Total # sessions/center:
14

Nutrition sessions were
implemented every
other week by youth
leaders

Session length: 1h

Reach: medium

Dose delivered:
medium

Fidelity: high

Social media
and texting?®

Integrate all
components of
intervention and
promoted

- Two social media
platforms (Facebook &
Instagram) featured
recipes, news, and

Social medias posts
were delivered daily

Social Media:
Wave 1 and 2: June
2014 to Jan 2017

Reach: high

Dose delivered:
high
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nutrition
knowledge, goal
setting, and

BHCK-specific
activities related to
promoted items and

BHCK-interventionists
monitored posts daily

Text message:
Wave 1: July 2014 to

Feb 2015

Fidelity: high

Policy?*?4

BHCK activities behaviors Bi-directional text
to adult - Adult caregivers messages were sent 3-5  Wave 2: Dec 2015 to
caregivers enrolled in the BHCK  times a week July 2016

study (intervention

group only) received a ~ BHCK-interventionists Mailing:

text message related to  sent weekly mailings, Wave 2 only: April to

healthier eating alternating child- and July 2016

behavior caregiver-targeted

- Intervention contents. 9 mailings to

households received caregivers and 7

weekly mailings with directed at youth

intervention flyers and

promotional materials
Work with city Evidenf:e-based BHCK policy working  July 2013 to July 2016
stakeholders to information to support  group fqrmed by. ‘ ‘ ' ‘

- the development of BHCK-interventionists 10 meetings (2h) with ~ Reach: high

support policies

for a healthier
food
environment in
Baltimore, and
to sustain
BHCK activities

policies at the city level
using agent-based
models to simulate
impact to aid
stakeholder decision-
making (e.g. urban
farm tax credit)

and research group,
city councilmen, food
policy director,
wholesaler manager,
Recreation and Parks
Department, Health
Department.

stakeholders (every 4
months)

Dose delivered:
medium

Fidelity: medium
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Table 6.2: Formation of Exposure Scores by B’more Healthy Communities for Kids intervention materials and activities.

Intervention Component Intervention Material or Activity

Observed mean scores (SE)?

Intervention Comparison

Communication
Materials

Seeing BHCK Logo in different
places (stores, recreation centers,
carryout restaurants, social media)

Coding of Exposure
Score

None =0

1-2 places = 1.5

3-5 places =4

6 or more = 6

Posters (10 questions)

For each poster:
Yes=1

Maybe = 0.5
No=0

Handouts (9 questions)

For each handout:
Yes=1

Maybe = 0.5
No=0

Giveaways (17 questions)

For each giveaway:
Yes=1

0.86 (0.05) 0.27 (0.03)

Range: 0- 3.2 Range: 0 - 2

Food Environment

Maybe = 0.5

No=0
Seeing shelf-label in different None =0 _ 0.42(0.03) 0.23 (0.04)
stores (BHCK corner stores and 1-2 places = 1.5

3-5 places =4 Range: 0-2.9 Range 0—-2

carryouts)®

6 or more = 6

Taste tests (10 questions) (and 4
cooking demos at recreation center
— applied to child only)

For each taste test:
Yes=1

Maybe = 0.5
No=0

Table 6.2 continues
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Table 6.2 continued

Intervention Intervention Material or . Observed mean scores (SE)
. Coding of Exposure Score - -
Component Activity Intervention Comparison
For each display:
Educational Display (5 Yes=1
questions) Maybe = 0.5
No=0
For each menu:
Food Environment Seeing redesigned menu  Yes =1
(Cont.) (8 questions) Maybe = 0.5
No=0
. Continuous variable: total
Purchased na BHCK frequency of purchase
corner store in the past 7
days summed for all stores
(n=21)
Follow or enrolled in For each account: 0.08 (0.01) 0.04 (0.01)
BHCK social media Yes =1
. . (Facebook, Instagram) No=0 Range: 0 — 1 Range 0 —2
Social Media Seeing BHCK posts For each post:
(Facebook or Instagram) Yes=1
(8 questions) No=0
Weekly frequency of None =0 0.55 (0.02) 0.26 (0.02)
. . I/week =1
Text-Message :‘::ec:;;f:;g a BHCK text 2 /week = 2 Range 0 1 Range 0 — 1

3 or more/week =3

Table 6.2 continues
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Table 6.2 continued

Observed mean scores (SE)

Intervention Component Coding of Exposure Score

Intervention Comparison
1. Added points within 1.9 (0.08) 0.82 (0.07)
each intervention
material/activity according Range 0— 6.4 Range 0— 6.7

to number of questions
2. Re-scaled exposure to
material/activity to 0-1
range

3. Summed all re-scaled
exposure scores by
intervention components

Overall BHCK Exposure Score

Abbreviations: SE, standard error; BHCK, B’more Healthy Communities for Kids

2p-value based on two-tailed t-test comparing mean scores between intervention and comparison groups. Communication Materials (p<0.001);
Food Environment (p<0.001); Social Media (p=0.06); Texting Program (p<0.001); Overall Exposure Score (p<0.001).

b we asked participants the number of places where they saw the BHCK logo or saw a BHCK shelf-label at a corner store with four answers (None;
1-2 places; 3-5 places; 6 or more). When coding, we chose the average number in the range of places they reported seeing the intervention
materials (i.e., 0, 1.5, 4, 6, respectively). Then, we re-scaled the points to range from 0 tol to make all the intervention materials exposure score
equivalent before summing by exposure components (communication materials, food environment, social media, and text messages).



Table 6.3: Baseline characteristics of the B’'more Healthy Communities for Kids adult

caregiver sample

) o n Intervention = Comparison
Baseline characteristics p
(516)  (n=280) (n=247)
Caregiver
Gender — female (%) 469  53.30 46.70 0.39
Age (years) — mean (SD) 515 38.20 (8.63) 40.60 (9.87)  ¢0.01*
African American (%) 478  48.84 43.80 0.99
Education level
< High school (%) 90 58.89 41.11
High school (%) 207 52.17 47.83 0.43
> High school (%) 218 50.92 49.08
BMI (kg/m?) — mean (SD) 512 34.18 (8.05) 33.04 (7.31) 0.09
Normal weight (%) 65 55.38 44.62
Overweight (%) 99 50.51 49.49 0.82
Obesity (%) 344 52.62 47.38
Household
Individuals in the household - 516 4.63 (1.66) 4.53 (1.62) 0.49
mean (SD)
Annual income (US$)
0-10,000 (%) 120 13.76 9.50
10,001-20,000 (%) 117 10.08 12.60
20,001-30,000 (%) 93 10.08 7.95 0.13
>30,000 (%) 186 18.80 17.25
Food security *
Food secure (%) 302 55.88 61.48 0.19
Food insecure (%) 214 44.12 38.52
Food assistance participation
SNAP (%) 516 75.00 70.49 0.25
WIC (%) 516 21.69 22.13 0.90

Table 6.3 continues



Table 6.3 continued

Baseline Characteristics Intervention Comparison p

(516) (n=280) (n=247)

Housing arrangement

Living w/ family or other 53 8.46 12.30 0.34
(%)

Rented (%) 353 70.22 66.39

Owned (%) 110 2132 21.31

Abbreviation: SD, standard deviation; BMI, Body Mass Index; SNAP, Supplemental Nutrition
Assistance Program; WIC, The Special Supplemental Nutrition Program for Women, Infants, and
Children

2Food security classified according to USDA ERS measure. Food secure households
encompassed high food security and marginal food security. Food insecure households were
either low food secure or very low food secure.

" Intervention groups are statistically different (p<0.05) when comparing the proportion of adult
characteristics using the chi-square test or means with two-tailed t-test.
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Table 6.4: Impact of the B’more Healthy Communities for Kids intervention on food-related behaviors among adult caregivers:

Average-Treatment-Effects analysis

Predictive Baseline Predictive Post-intervention .
Pre-post change:

1 [
Intervention Comparison  Intervention Comparison difference p

Caregiver food-related
behaviors

Mean SE Mean SE Mean SE Mean SE  Effect (95% CI)

Acquisition (frequency/day) °
Healthful food score 1.48 0.07 149 0.06 1.37 0.07 1.43 0.06 -0.05(-0.22;0.12) 0.57
Unhealthful food score 1.29 0.06 1.40  0.07 1.21 0.06 1.34 0.10 -0.01(-0.23;0.19) 0.87
Home meal preparation
Frequency of meal

. 33.82 224 3679 187 32,69 134 3882 236 -3.12(-9.11;2.81) 0.30
preparation (monthly)

Healthful cooking score -0.01 0.04 -0.11  0.06 0.02 0.07 -0.06 0.07 -0.01 (-0.24; 0.20) 0.88
Daily Consumption (srv/day) ¢

Total fruit 1.10 0.07 1.46 0.25 0.96 0.14 1.78 0.16 0.15(-0.36;0.66)  0.55
Total vegetable 1.23 0.04 1.44 0.11 0.94 0.02 1.29 0.17 -0.13 (-0.54;0.25) 0.51
Total fruit and vegetable 2.33 0.08 2.92 0.29 1.90 0.14 244 0.23 0.07 (-0.42;0.53) 0.78

Abbreviations: SE, standard error; CI, confidence interval; srv, servings

2 Multilevel models were conducted with Stata 13.1 package with the maximum likelihood option and corrected missing data using the inverse
probability weighted method (n=516 for purchasing and n=226 for consumption). Multilevel models are good approach to be used under the
missing at random assumption, as it models both the means and the random effect jointly.

®In all models: treatment group was coded as comparison (0) and intervention (1); time was coded as baseline (0) and post-intervention (1);
standard errors were corrected for clustering for repeated measures from the same individual and BHCK neighborhood (from 1 to 30).

¢Mean difference in change over time for intervention compared to control adult caregiver

4 Fruit and Vegetable intakes were estimated via the Quick Fruit and Vegetable Screener from the National Cancer Institute’s Eating at America’s
Table Study (EATS) study. Sample size (n) =226
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®Food acquisition frequency (daily) was estimated via a pre-defined list containing 100% fruit juice, apples, bananas, oranges, other fresh fruits,
frozen fruits, canned fruits, fresh vegetables, frozen vegetables, and canned vegetables (excluding potatoes). Adults reported frequency of
purchasing these items in the previous 30 days.
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Table 6.5: Correlation between exposure to B’more Healthy Communities for Kids

intervention on change in food-related behaviors and fruit and vegetable consumption

among low-income African American adult caregivers: Treatment-on-the-Treated-Effect

analysis

Change in food-related behaviors and fruit and

Total Exposure Scored

vegetable intake®®

Mean SE 95% CI
Healthful food acquisition score (daily 0.01 0.03 20.07: 0.07
frequency)
Unhealthful food acquisition score (daily 0.06 0.06 20.06: 0.17
frequency)
Frequency of home food preparation (days) 1.13 1.50 -1.69; 4.21
Healthful cooking methods score -0.02 0.05 -0.11; 0.09
Daily total fruit consumption (servings)® 0.24* 0.11 0.04; 0.47
Daily total vegetable consumption (servings)© -0.81 0.07 -0.22; 0.06
Dally total fruit and vegetable consumption 016 0.10 0.11: 033
(servings)

Abbreviation: SE, bootstrapped standard error; CI, bias corrected confidence interval

2 Change from pre- to post-intervention evaluation, n=370

> Multiple linear regression models with bootstrap variance (2000 replications) and clustered by

BHCK zone, controlled for adult caregiver’s age, sex, income, and household size

¢Fruit and Vegetable intakes were estimated via the Quick Fruit and Vegetable Screener from the

National Cancer Institute’s Eating at America’s Table Study (EATS) study. Sample size (n) = 184

4Mean exposure score: 1.1 (observed range: 0-6.7)
* Statistically significant at p<0.05
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Table 6.6: Correlation between exposure to B’more Healthy Communities for Kids intervention components on change in food-

related behaviors and fruit and vegetable consumption among low-income African American adult caregivers: Treatment-on-the-

Treated-Effect analysis

Change in food- Communication Food Environment Social Media Exposure Text Messaging

related behaviors Materials Exposure Exposure Score® Scoref Exposure Score®

and fruit and Score!

vegetable intake®® B SE  95% C.L B SE  95%C.L B SE 95% C.I. p SE  95% C.L
Healthful food 0.0

acquisition score 0.01 6' -0.14;0.10 0.02 0.10 -0.19;0.19 0.28 0.12 -0.16;0.73 0.03 0.04 -0.04;0.12
(daily frequency)

Unhealthful food 0.1

acquisition score 0.03 1' -0.17;0.23 0.16 0.19 -0.21;0.56 0.47* 0.23 0.02;0.93 -0.02 0.04 -0.10;0.06
(daily frequency)

Frequency of home 26 10.2

food preparation 3.31 O' -1.94;8.59 252 280 -1.98;9.51 141 O' -18.54;21.3¢ -0.54 1.53 -3.55;2.47
(days)

Healthful cooking ¢ o5 00 14019 007 018 -031;015 037 035 -1.07:033 -0.02 005 -0.12;0.08
methods score 8

Dailytotal fruit ¢ o, 01 06,050 055 034 026010 3.16* 092 133499 002 015 -0.30;031
consumption 7

Daily total 0.1

vegetable -0.14 1' -0.38; 0.06 -0.15 0.18 -0.54;0.18 -0.21 093 -2.02;1.48 -0.01 0.13 -0.26;0.25
consumption®

Daily total fruit

and vegetable 007 1 031,043 040 039 -071;095 294* 101 096:493 025 021 -0.39;0.44
consumption 8

(servings)©

Abbreviation: SE, bootstrapped standard error; CI, bias corrected confidence interval
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2 Change from pre- to post-intervention evaluation, n=370

®Multiple linear regression models with bootstrap variance (2000 replications) and clustered by BHCK zone, controlled for adult caregiver’s age,
sex, income, and household size

¢Servings of fruit and vegetable intakes were estimated via the Quick Fruit and Vegetable Screener from the National Cancer Institute’s Eating at
America’s Table Study (EATS) study. Sample size (n) = 184

4 Communication material score mean: 0.6 (observed range: 0-3.1); °Food environment intervention exposure score mean: 0.3 (observed range: 0-
3.1); fSocial media/texting exposure score mean: 0.2 (observed range: 0-2); ¢ Texting exposure score mean: 1.1 (observed range 0-3)

* Statistically significant behavioral change at p<0.05; Omega-squared (®»?) estimates of the proportion of the variance in the unhealthful food
acquisition, fruit, and fruit and vegetable intake which is due to the variance in the social media exposure score (effect size) = 0.005; 0.04; 0.02,
respectively.



6.7 Figure for Chapter 6

_ Assessed for eligibility: recreation center zones (n=41)

Enrollment

Randomization

Not meeting inclusion criteria
(n=11)

Chosen at random: 30 BHCK zones

Allocated to intervention group (n= 14 BHCK zones)
Recruited and screened (n= 467)

Excluded: unreachable,
declined, did not meet
inclusion criteria (n= 185)

|
I

Baseline information on ﬁ

Recruited and
Screened

Total adults = 899

Enrolled
Total adults n =533

A 4

Recruited and screened (n= 422)

Allocated to comparison group (n= 16 BHCK zones)

'

Baseline information on

sociodemographic, food-related behaviors
(n=282), and diet (n= 133)

Lost to follow-up (n=75)

sociodemographic, food-related behaviors
(n=251), and diet (n=101)

}

A

L

Assessed at Follow-Up «

Total adults n = 399

A4

Excluded: unreachable,
declined, did not meet
inclusion criteria (n=171)

J

Follow-up assessment on
sociodemographic, food-related behaviors
(n=207), and diet (n= 205)

Exclusion Analysis
Total adults n = 3732

Excluded from analysis:
-Lived > 1.5 mi away from BHCK zone (n= 3)
-Incomplete dietary intake data (n= 11)

Follow-up assessment on
sociodemographic, food-related behaviors
(n=192), and diet (n= 189)

A4

Lost to follow-up (n= 59)

Excluded from analysis:
-Lived in a shelter (n= 2)
-Lived > 1.5 mi away from BHCK zone (n=2)

-Outlier for FV intake (n=3)
(Complete data n= 193)

Imputation: IPW
Total adults n = 5162

-Incomplete dietary intake data (n= 3)
-Outlier for FV intake (n=4)
A (Complete data n= 180)

d course of the B’more

1zation an

: CONSORT flowchart of the random
Healthy Communities for Kids intervention

Figure 6.1
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# Analyses accounted for missing data and selection bias using inverse probability
weighted (IPW) method, with the probability of being observed at follow-up as a function
of the characteristics of caregiver (age, sex, and income) and study wave; final imputed
sample size in the multilevel analysis n = 516.
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Chapter 7. Discussion and Conclusions

This chapter provides a summary of the main findings in relation to the
dissertation aims, draws overall conclusions, ties the study into the multilevel
multicomponent literature, and discusses the strengthens and limitations of the study, and
describes the implications from this study for future research, theory, and public health

policies.

7.1 Summary of findings

The overarching goal of this proposal was to conduct a sub-analysis of the BHCK
intervention to evaluate how a multilevel, multicomponent obesity prevention
intervention impacts diet and food-related behaviors of low-income urban, predominantly
African American youth and their adult caregivers living in neighborhoods with low
access to healthful foods. In this section, the main findings are summarized according to

the specific aims of this dissertation.

Specific Research Aim 1: To evaluate the patterns and determinants of exposure (‘dose
received’) to BHCK materials and activities among youth and their caregivers.
e Research Question 1: What were the patterns of exposure (dose received) to
BHCK intervention materials and activities among youth and caregivers?
e Research Question 2: How did patterns of overall dose received differ by
treatment group among youth and their caregivers?
¢ Research Question 3: What individual and household factors are associated

with exposure to the BHCK intervention?
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Exposure to different BHCK activities and materials appeared to differentiate
between youth and caregivers, and by wave of implementation. Caregivers had greater
scores of exposure to BHCK logos, handouts, giveaways, and to the social media
program (Facebook, Instagram, and texting). High caregiver exposure score for the social
media component was not surprising, as this intervention component was especially
targeted at adult caregivers. Exposure to the BHCK logo and giveaways were also high
among the youth sample; however, exposure to BHCK educational displays was higher in
the youth sample compared to the caregivers. Educational displays were utilized mainly
in recreation center sessions led by youth-leaders (college and high school mentors)
attended by the youth population, and in-store nutrition sessions that were public and
available to all community members. Both youth and caregivers presented higher overall
exposure to BHCK during wave 2 compared to wave 1. This finding was expected, as the
BHCK team used information collected from wave 1 post-intervention exposure and
lessons learned to improve program and materials in wave 2. Previous studies have
reported using process evaluation measurements to guide midcourse corrections and to
ensure that the intervention is reaching the intended study population. 8233258

Overall BHCK exposure score was low in both the intervention and comparison
groups. Interestingly, a small portion of the comparison group reported being moderately
or highly exposed to BHCK, which indicates that contamination bias likely occurred.
Yet, mean exposure scores in the intervention group was statistically significantly higher
than the mean exposure score in the comparison group. Other community-based group-
randomized controlled trials studies have also reported overall low exposure to the

intervention by the study population.'3>!1°123 Fyrthermore, the issue of contamination has
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been previously reported in other behavioral intervention studies using group
randomization.>?* Future studies should account for intra-cluster correlation in sample
size calculations in order to ensure significant power to cope with contamination.*>* For
instance, it has been estimated in the literature that a contamination of 30% can be
sustained before the sample size of the study has to be doubled to account for the reduced
mean effect size.’**

Being a younger youth, from a household with higher annual income (>$30,000)
and being a female caregiver were factors associated with higher likelihood of exposure
to the BHCK study. This finding sheds light on the importance of recognizing that
sociodemographic characteristics of the study population may confound participation in
the program, which can later influence behavioral outcomes. This information is also
important to help researchers to understand representativeness of the study and how the

intervention reaches its intended audience.?%?

Specific Research Aim 2: To evaluate the impact of the BHCK intervention trial on food
consumption, preparation, and acquisition among low-income urban African American
vouth.

e Research Question 1: What was the impact of the multilevel BHCK
intervention on purchasing behavior of healthier and unhealthier food items
among youth?

e Research Question 2: What was the impact of the intervention among youth
on the consumption of high-sugar, high-fat snacks and beverages?

e Research Question 3: How did the impact of the intervention differ between

younger (9-12 years old) and older youth (13-15 years old)?
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There was a significant positive effect of the intervention on the variety of
healthier food purchased among intervention youth versus comparison youth. By the end
of the intervention, youth in the intervention group acquired one additional healthier item
than the comparison youth. Healthier foods and beverages included low-fat, low-sugar
drinks (e.g., 1% or skim milk, water, 100% fruit juice, sugar free drinks), and low-fat,
low-sugar snacks (e.g., fresh fruits and vegetables, low sugar/high fiber cereals, pretzels,
baked chips). This finding is supported by our other results, as BHCK was successful in
improving availability of healthier foods and beverages in small food stores in
intervention zones, indicating that food availability and promotion at the point-of-
purchase may have shaped people’s food choices.?”®

However, the BHCK intervention increased both healthier and unhealthier food
purchasing variety among children 9-12 years of age. This result indicates that this age
group did not reduce the variety of unhealthier food items purchased, even though
improving healthier food availability in the community environment impacted both
overall and younger youth in terms of healthier food purchasing behavior. It is possible
that other social and household factors influenced youth to purchase either more healthy
or unhealthy foods than the environmental factors accounted for in the BHCK
intervention. Another possible explanation is that older youth tend to be more responsible
for their own decision making®?® and also have more pocket money than younger youth,
which increases youth’s purchasing power and may influence substitution of unhealthier
foods for healthier foods. 83326

The age-stratified analysis demonstrated that BHCK decreased kcal intake from

sweet snacks among intervention adolescents by 3.5% compared to their counterparts.
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This is important given that sweet snacks are among the most frequently purchased items
by youth in corner stores, as reported by Dennisuk and colleagues.''® Additionally, Hager
et al. have demonstrated that adolescents living in food deserts and food swamps in
Baltimore City have higher intake of sweet snacks than those living in areas where access
to healthier food is not constrained.*>” Compared to younger youth, older youth have an

279

overall lower dietary quality”””, experience greater autonomy, and may be more

influenced by the community food environment.?*

Analogically, the decrease in 3.5% kcal from sweet snacks can be translated into
one fewer chocolate chip cookie or three fewer pieces of Starburst per day (about 63
kcal/d). According to the conventional model®?%, a decrease in balance between intake
and expenditure of 63kcal/d would produce approximately 6.51b weight loss (22,500
kcal) per year, if intake of other foods remained constant. Taking anthropometric baseline
measures as a reference, an average child in the 13-15 years old range from the BHCK
sample weighs 140 Ibs, is 64 inches tall, and has 24 kg/m? units of BMI. The decrease in
sweet snacks would reflect a 4.6% change in weight, or 1.1 kg/m? per year, if holding

other factors constant. Given that adolescents are still growing?*?’

, and thus increasing
resting metabolic rate (RMR) and total daily energy expenditure (TDEE), the decrease in

intake might be even higher as a percentage of needed calories, which would reflect an

even greater change in weight or BMI units.

2 Age-based ranges for annual height velocity (HV in inches) from a longitudinal sample of US African
American adolescents (n=1707) in Philadelphia: male age 13 (2.9 inches), age 14 (2.4), age 15 (1.6);
female age 13 (1.0); age 14 (0.6), age 15 (0.1). 329. Kelly A, Winer KK, Kalkwarf H, et al. Age-based
reference ranges for annual height velocity in US children. J Clin Endocrinol Metab. 2014;99(6):2104-
2112.
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Specific Research Aim 3 - To evaluate the impact of the BHCK intervention trial on fruit
and vegetable intake, food preparation, and acquisition among low-income urban
African American caregivers.

e Research Question 1: What was the impact of the multilevel BHCK
intervention on food-related behaviors (purchasing of healthier and
unhealthier food items, food preparation and consumption of fruits and
vegetables) among adult caregivers?

e Research Question 2: Was change in food-related behaviors associated with
caregiver’s exposure level (‘dose received’) to the BHCK intervention?

e Research Question 3: What component of the multilevel BHCK intervention
was correlated with changes in food-related behaviors among caregivers?

In the average treatment effect (ATE) analysis, there was no significant effect of
the BHCK intervention on caregiver’s food acquisition, home food preparation, and daily
consumption of FV among intervention group compared to their counterparts. Although
few childhood targeted obesity interventions have measured the impact of the
intervention on children’s caregivers, the ones that did have reported mixed results. For
instance, the Switch what you Do, View, and Chew program found a statistically
significant impact on FV intake among intervention caregivers'’!, but the Screen-Time
Weight-loss Intervention did not find any impact on the caregiver-level in terms of BMI
and active behavior.*"!

The treatment-on-the-treated-effect (TTE) analysis (‘dose received’) showed a
statistically significant greater intake of daily fruit servings among participants who

reported higher exposure to the BHCK intervention. Other studies have also found a
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positive correlation between adherence/exposure to the intervention and improvement in
TTE analysis.!”'*% The null impact of BHCK on caregiver’s behavior may be attributed
to 1) the low intervention exposure experienced by caregivers; and/or 2) the
contamination of the intervention activities among comparison caregivers, thus
attenuating the average effect towards the null in ATE analysis.>*® Therefore, the TTE
results, although not causal, demonstrate the importance of achieving optimal dosage of
the intervention to influence behavioral change among participants.

When breaking down the BHCK caregiver exposure score into intervention
components (i.e., communication materials, food environment, social media, and texting
program), we found that a greater exposure to the BHCK social media component was
correlated with greater intake of daily fruit servings and unhealthy food acquisition
frequency score. From the four BHCK components, the social media and text messaging
were the ones that targeted specifically adult caregivers with a tailored and goal-setting
approach. The higher reach of the social media component may explain the positive
correlation with dietary behaviors, compared to the other intervention components.
However, social media was also correlated with increased frequency of unhealthy food
purchasing behavior, which may flag a potential unintended consequence of using social
media as an intervention venue due to the simultaneous exposure to online advertising for
unhealthy foods. Future studies should examine the relationship between public health

social media campaigns, advertising exposure, and individual food behaviors.

7.2 Overall conclusions

In conclusion, findings from this dissertation work support evidence of multilevel,

multicomponent nutrition intervention program in improving healthier food purchasing
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behavior and decreasing caloric intake from less healthful foods, adding to the childhood
obesity prevention literature. Furthermore, this was one of the few studies to explore
effects of a child-focused obesity prevention intervention on caregiver food behaviors.
This work also makes a case for multilevel, multicomponent interventions to consider
measuring the extent to which individual study participants report being exposed to the
intervention overall and by intervention component. Exposure assessment may inform
study’s external validity, quantify contamination of the intervention among the
comparison group, and provide estimates of the optimal dose and reach of the program
that will be correlated with changes in behavioral outcomes. This study was the first to
attempt to investigate what component of a multi-layered intervention was most likely to
influence behavior change by utilizing exposure score on treatment-on-the-treated-effect
analysis. In doing so, the BHCK social media component seemed to be a promising tool
to promote healthful behaviors of adult caregivers in the context of a multilevel,

multicomponent childhood obesity prevention program.

7.3 Strengths and limitations

This study improves upon prior research by utilizing a social ecological approach
incorporating social cognitive theory with a group-randomized multilevel community-
based trial, making it more likely to impact behavior change at individual levels (child
dietary and food-related behaviors, and caregiver intakes and food purchasing). The
B’more Healthy Community for Kids trial used validated instruments (e.g., Block Kids
Food Frequency Questionnaire, the NCI FV screener) conducted by intensively trained
data collectors to assess diet and food-related behaviors, thus increasing reliability of the

study. Therefore, the collection of accurate measures, the use of a randomized design,
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and the detailed description of the study design, implementation, and evaluation,
improved internal validity of the study.

To best understand individual’s behaviors related to food and beverages in a
holistic manner, this dissertation utilized various food metrics (food purchasing,
preparation, and consumption). In this study, I conceptualized each food metric
connected, but not determined solely by the previous step. For instance, nutrient intake
cannot occur without food consumption, which in turn is dependable on how the food is
prepared (e.g., if it is fried, there is addition of fat), and subsequently on what foods were
purchased or acquired by the individual or someone in the household, which reflects on
the types of foods and beverages available in food-retail stores where individuals shop.
When evaluating the change of each step of food-related behaviors in relation to the
BHCK intervention, it was possible to understand, for example, if BHCK had greater
impact on more distal variables of food behaviors (i.e., food purchasing). By evaluating
various food metrics, it was possible to observe that youth did not decrease total dietary
calories, which could be partially explained by the increase in food purchasing behavior
of both health and unhealthy food items.

The use of hierarchal mixed effects models to evaluate the effect of the
intervention was also another strength of this study. Under violation of the independence
assumption (individuals correlated within clusters and between repeated measures),
generalized-estimating equation (GEE) could have also been used to address this
dissertation research questions. However, under the assumption of data missing at
random (MAR), which was the case of this study, GEE would provide invalid and biased

results.?*
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This work is also unique because it built on previous environmental trials and on
more than a decade of working in collaboration with the community stakeholders, city
agencies, storeowners and wholesalers in Baltimore City. In addition, it adds to the
culturally appropriate obesity intervention literature by providing evidence-based
information of its effectiveness to improve food-related behaviors among the targeted
population. The thorough formative research conducted in this setting paired with the
long-term relationship and rapport built have strengthened the intervention delivered
through a community-participatory approach. In addition, working intensively with the
community and stakeholders from the conception of the study improved the acceptability
of the work, and also focused on the sustainability of the intervention components. Given
the large sample size used in this study, and that participants were representative of the
Baltimore City and African American urban populations, findings from this study might
be transferable to similar contexts in the U.S. However, it is important to recognize that a
tailored approach might preclude the intervention to be generalizable to other settings or
populations. Future multi-site studies are needed to test whether the approach utilized in
this study could be successfully replicated in different contexts (other populations, places,
times), contributing to an enhanced generalizability.

Limitations to the proposed study should also be noted. First, this study
experienced a higher attrition rate than initially projected (25%), thus decreasing the final
sample size, despite efforts to avoid high rates of drop-outs (e.g., eligibility criteria
included intent to stay within the study areas over the next two years, multiple attempts to
contact the families by phone, and using household visits to conduct follow-up surveys).

However, during the analysis, when baseline characteristics between individuals with
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completed follow-up evaluation were compared with missing informants regarding
covariates and outcomes, those youth who had an older and female caregiver were more
likely to remain in the study. To address potential selection bias, caregiver’s age and sex
were added as covariates in all multilevel regression models, and maximum likelihood
methods were employed to produce unbiased estimates for data missing at random.
Inverse probability weighting (IPW) was employed in the analysis to correct for the
effects of missing data.?*®

Second, originally the B’more Healthy Communities for Kids trial had proposed a
probability cluster sampling, in which 100 households would be identified for eligibility
and interest in participating in the study in each zone, then 24 households would be
randomly selected from this initial list for inclusion in the study. However, from the list
of eligible participants, nearly all caregivers ended up being contacted and invited to be
in the study, so randomization at the individual level was not possible. In order to address
this issue, comparison between baseline characteristics from intervention and control
groups were assessed, and variables that differed between groups were included in the
multilevel regressions to account for potential confounder and minimize selection bias.
Nevertheless, selection bias was also ameliorated by having a comparison group of youth
sampled from similar neighborhoods.

Third, multilevel multicomponent programs are implemented as synergistic
interventions with components reinforcing one another at different levels.?”*> However,
this limits the researcher’s ability to identify which specific component was more
successful in influencing behavior change. To address this limitation, this dissertation

study proposed the development of Exposure Scores derived from the Intervention
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Exposure Questionnaire (IEQ) and used this construct in a secondary impact analysis
(TTE approach), as done previously.'® Although causality cannot be inferred, this
analysis may provide information about the dose response relationship between level of
exposure to the intervention and behavioral change, and may identify specific
intervention components that are more likely to influence the outcomes.!'*?

Fourth, although the program was implemented according to initial process
evaluation standards, achieving optimal intensity of the intervention (e.g., form of
delivery, duration, and frequency) is challenging?®*, and may partially explain the modest
impact on dietary intake. In addition, there was some geographical overlap in the
intervention and control zones within the 1.5-mile buffer, which might help to explain
exposure to the program in the control group, and it may also have attenuated differences
between study arms. Despite this overlap, differences in exposure levels between the
intervention and control group were still observed.

Fifth, B’'more Healthy Communities for Kids trial was conducted in two different
waves at different times, which may have resulted in two different interventions.
Although the structure of the intervention remained the same across the waves and same
evaluation forms were used, improved communication materials and activities were
implemented during wave 2 to increase reach and intensity of the intervention based on
lessons learned from wave 1. Knowing that, a sensitivity analysis with an additional
interaction term to explore potential differences in impact by wave did not show any
statistically significant differences between waves (i.e., B2*(Time);j*(Group);*(Wave);j).

Another limitation of this study might be the risk of social desirability bias by

treatment assignment, and by sex, age, and income due to the self-reported
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questionnaires. Some participants may have felt the need to inaccurately report that they
have been exposed to certain activities or received BHCK materials. To address this
issue, BHCK Exposure questionnaire included red-herring questions to improve
response’s validity. Moreover, data collectors did not participate in the intervention
implementation and were masked to the treatment group to avoid measurement error.
Estimation of amounts and portion sizes of foods eaten can be challenging, hence we
used bowls, plates, cups, and glass of various sizes to aid with dietary intake recall with
both youth and adult caregivers and also to minimize response bias.

Lastly, the survey was administered to self-identified caregivers, based on their
report that they purchase most of the food and cook for their family members. However,
some caregivers may not be the primary food purchasers for their households. Also, the
frequency of food purchased at various types of food venues investigated did not take
into consideration the quality or quantity of the acquired food. Not all foods were
collected in the food purchasing and food frequency questionnaires — possible that youth
and caregivers might be purchasing or consuming other foods that were not captured
(both healthy and unhealthy). Thus, conclusion of future results should be made with

caution and take the abovementioned factors into consideration.

7.4 Future analysis

In addition to the three papers that are part of this dissertation, I plan to publish
several other papers relating to this work. Future dyadic data analysis will be conducted
to explore if changes in food-related behaviors among children were influenced by adult
caregiver behaviors, and vice-versa. A multilevel model taking interdependence of

distinguishable dyads into consideration will be employed. Another paper would also test
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mediation effect of the change in availability of healthy foods (environmental-level) and
purchasing and consumption of these foods at the child and caregiver-levels. Moreover,
additional analysis exploring different ways to categorize the exposure data (e.g.,
assigning different weights to each BHCK component or looking at one exposure
variable at a time) and relating to changes in food-related behaviors will be conducted.
Lastly, impact of BHCK on psychosocial factors (i.e., self-efficacy and intentions to

healthy eating) and social support to healthy and unhealthy eating will also be explored.

7.5 Recommendations for future research

This dissertation research provided novel information to the literature by testing
the impact of a community-randomized controlled intervention on improving healthier
food-related behaviors. Despite the use of validated instruments and strong study design
and analysis plan, the limitations should be addressed in future studies and hypotheses of
the pathways of unexpected results should also be tested and confirmed. Below, potential
strategies for addressing important limitations of the study and further recommendations

are presented.

7.5.1 Engage and target families and caregivers in childhood obesity

interventions

This dissertation showed that adult caregivers of children participating in a
childhood obesity prevention intervention benefit from the program. Caregivers who
were more exposed to the intervention improved consumption of fruits. However, few
childhood obesity prevention interventions have assessed impact of the intervention at the

caregiver or family level. Understanding the impact of childhood obesity prevention on
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caregivers is important because child-focused interventions may have a spill-over effect
on their family members, as children may act as a change agent.

BHCK was an intervention that sought to modify the out of school food
environment and engage families through social media. Childhood obesity prevention
programs that also engaged adult caregivers have shown more positive child-related
outcomes than child-only interventions.”>** Although children at the age of 9-15 years
old are becoming more influenced by their peers and the community and gaining more
independence from their families, the family environment still plays an important role in
their behavior. Families’ eating practices, rules, and support influence children to initiate
and sustain positive dietary changes, while providing opportunities for social learning.
Furthermore, foods eaten at home still comprise more than 60% of children’s caloric
intake.®’

Recognizing the importance of the household environment, BHCK experimented
various ways to involve families beyond social media. For instance, BHCK tried to
approach parents at recreation centers at pick-up hours, but few parents actually walked
in the participating centers. BHCK also organized a family cooking session for the wave
2 families at the Rita Church recreation center on a Saturday afternoon. Families of
children attending all BHCK intervention recreation center (ages 9-15) were invited — but
only five families attended. These efforts demonstrate that it was challenging to engage
families in a group or community setting. The BHCK mailing component implemented
mid-way through wave 2 was another way to reach and involve caregivers in the

intervention.
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Therefore, future studies aiming at preventing childhood obesity among
underserved communities should consider intervening in both community and household
food environments. Challenge! was an example of a home and community-based obesity
prevention program targeted at African American adolescents (11-16 years old) in
Baltimore City.?!! Despite difficulties in following up families, the study was successful
in decreasing obesity prevalence and snack/dessert consumption among intervention
adolescents.!” Another study, Aventura Para Nifios, also intervened in both community
and home environment, but had no effect on children’s BMI.**® Authors attributed the
null effect to the low intensity of the intervention (~5 home visits over a 3 year period)
and the high attrition rate.*° It is also recognized that intervening in both community and
home environments is a resource-intensive approach, and that achieving optimal intensity
of the program could still be a challenge given the difficulties in conducting home visits
frequently and consistently. Future studies could include tailored goal-setting social
media, texting, mailing, and phone calls in home visit programs to maintain contact with

the families.’® More research is needed to test such approach.*!

7.5.2 Longer duration of the implementation of the intervention

Although BHCK was a five-year funded program, implementation of the
intervention occurred for six months and eight months (wave 1 and wave 2, respectively).
In the context of a large, multi-layered intervention trial, a lot of time is needed to build
rapport with the community, to develop intervention materials and data collection
instruments, and to conduct baseline and follow-up interviews. BHCK program
implementation could have been longer in duration if the intervention had occurred in

only one wave, instead of two (total of fourteen months). However, the decision to
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implement the intervention in two rounds were due to lack of resources needed to
intervene in 14 neighborhoods at once in an effective manner. Instead, BHCK was
implemented in two rounds to allow people and resources available to focus on 7
intervention neighborhoods at a time. Implementation in two rounds also allowed the
research team to improve materials and intensity of the program for wave 2, after taking
lessons learned and process evaluation results from wave 1 into consideration.

Conversely, it has been hypothesized in the literature that longer duration of an
intervention may be needed to promote and maintain behavior change.**? Short-term
duration studies are usually defined as 12-week duration and long-term studies are at
least one year long. Although a previous Cochrane metanalyses comparing the effect of a
childhood obesity interventions on BMI change did not find a statistically significant
difference between short- and long-term studies’, short-term effects may be specious and
not maintained. Therefore, longer follow-up measures are needed in future studies to

evaluate whether the behavior were sustained over the longer term.

7.5.3 Increase dose and reach of the intervention

Another important consideration for community-based interventions is related to
achieving optimal dose and reach of the program that will be likely to promote behavior
change. Although community-based environmental interventions are thought to reach
more people than individual- and household-level interventions, it usually has lower
dose. However, when intervening simultaneously in multiple levels of the socioecological
model (e.g., MLMC interventions), it is hypothesized that there will be a gain in intensity
and dose due to the synergistic and combined effect of intervening in multiple settings,

than intervening in only one setting.?’* For instance, by intervening in multiple settings
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that are key components of the community food environment, the intervention is likely to
reach its intended population with higher frequency and intensity. However, the more
settings a research team has to intervene on, more resources and evaluations will be
required.'®” It might be a trade-off between intervening in more levels with lower
intensity (but expect a gain in the combination effect), or at fewer levels with higher
intensity.

Nevertheless, this dissertation has shown that, even in MLMC interventions, the
chances of reaching the study population are low (e.g., 15% of the intervention group had
low or very low exposure to BHCK) and that conducting detailed process evaluation
during the implementation is essential for understanding how much the population is
receiving the program. For example, BHCK used information on exposure from wave 1
to inform midcourse corrections of the activities and materials utilized during wave 2.
Posters increased in size and nutrition education sessions increased in length of duration.
Future studies should conduct process evaluation during pilot/feasibility trial to assess
and test optimal intervention dose. There is also a need for better documentation of
process evaluation in terms of adherence to initial intervention protocol and actual
implementation (e.g., number of household visits planned may have not been the number
of household visits actually conducted during the program). Among the process
evaluation measures, dose received (exposure) is one of the least commonly measured
and reported, but may be used to improve quality and dose of the intervention

implementation.

206



7.5.4 Minimize selection bias and contamination bias

Group-randomized controlled trials require larger sample size than individual-
randomized controlled trials to achieve statistical power to assess intervention effect due
to the increased correlation between individuals from the same cluster or group.
However, two important sources of bias that are usually underreported in the literature of
group-randomized controlled trials and attenuate the intervention affect are: missing
data**? and contamination of the comparison group.***

In a recent systematic review of the literature on group-randomized-trial, it was
identified that missing data is presented in most trials, but usually not considered during
analysis.*** Missing data not only decreases the final sample size, but also may be an
important source of selection bias if not handled correctly. An estimation of drop-out
rates is usually taken into consideration in a priori sample size calculations, therefore,
studies should not omit this information, as it helps to inform future trials. In BHCK
attrition rates were higher than estimated in the original sample size calculation, thus,
future studies in this setting should estimate a loss to follow-up of about 30%. It is also
important to minimize selection bias in the analytical stage and to report the assumption
of the missing data.

In addition, more than 10% of the BHCK comparison participants were
moderately or highly exposed to the intervention materials and activities. The
contamination was likely to exist because clusters were defined by the researchers and
randomized, rather than according to specific community boundaries. Furthermore, the
choice of having 1.5-mile radius for the randomized cluster resulted in considerable

overlap between the BHCK zones. An alternative to this approach would be to reduce the
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radius of each zone to 1.0 or 0.5-miles to avoid overlap. However, a shorter radius would
decrease the chances of finding enough eligible families to participate in the study, or
corner stores and carryout restaurants present in the area. Another option would be to
maintain the 1.5-mile radius for the zone, but ensure no overlap. This would probably
result in a reduced number of zones to be randomized, which would require a greater
number of individuals in each cluster for an appropriate intervention effect size. On the
other hand, this could create an opportunity to work with neighboring cities. Nonetheless,
there is still greater potential for contamination by randomizing neighborhoods within
city boundaries, given that individuals often travel more than two miles to go to work,
school, or grocery shopping. Contamination should be also taken into consideration at

sample size calculations by estimating higher intra-class correlation values.

7.5.5 Assess quantity of food purchased by caregiver and youth

The household food environment is an intermediate level between the retail
environment and individual food consumption.®** Therefore, it is important to understand
the factors that influence individual food choices and what is available in the home
environment, that may help explain unhealthful food patterns.*** BHCK surveys were
comprehensive as it covered a wide range of topics (i.e., food purchase, diet,
psychosocial factors, social support, food insecurity, sociodemographic, health beliefs
and attitudes, etc.). In order to reduce respondent burden, measure of frequency of food
purchased was not extensive, and focused on the foods promoted/discouraged by the
intervention, did not take into consideration the quality or quantity of the acquired
food/beverage, and did not assess the amount of money spent in each food type or group.

Nevertheless, future studies should collect information on frequency and quantity of food
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purchased, as it allows researchers to estimate nutritional quality and profile of the foods
usually purchased and brought for the household. A challenge that may emerge when
collecting information on food purchased is that individuals usually acquire the same
item (e.g., soda) in different quantities (i.e., can, 120z bottle, cup, packs). Whenever
possible, surveys should be able to inquiry quantities in different sizes, or to select a size
that is the most commonly purchased by the population.

In the current literature, food purchasing has been estimated using a variety of
methods, such as household food inventories, food purchase records, grocery store
receipts, and bar code scanners.*>> However, each method has its own limitation.
Although grocery store receipts provide data on type, quantity, expenditure, and location
of purchase, it does not provide information on foods and beverages acquired in
convenience stores, corner stores, pantries, farmers market, or donated by family/friends.
Weekly annotated receipts filled by the main household shopper could be an alternative
method to acquire food purchasing in a range of food sources.**® Conversely, bar code
scanners may be an easy method for the respondent to use, but it is costly and complex
for population-based studies.**’ Furthermore, it does not capture food and beverage items
that are not pre-packaged (e.g., fresh fruits and vegetables). Nonetheless, a combination
of at least two methods could be used (e.g., inventory and annotated receipts) to improve
accuracy of data capture, and type of method used should be aligned with the research

question of each study.

7.5.6 Plan for program sustainability

Sustainability of an intervention should be planned and measured from the early

conceptions of the study. Many community programs have focused only on program

209



efficacy rather than looking at the long-term viability of the program success, thus
failing to maintain the advances and positive results after the program is over.208338
Formative research is a component of the intervention that is essential to ensure
appropriateness of the program and to develop a meaningful and effective evaluation of
the intervention to ensure continuity.**° Training of community participants to build
capacity and enhance likelihood of institutionalization of the program are some ways to
achieve sustainability and ensure that the program will not have an unexpected
termination.??® The sustainability plan for BHCK has evolved differently by each
intervention component:

Corner Stores: In 2009, the mayor of Baltimore formed a food-policy task force to
improve the city’s food environment by hiring a food policy director and developing a
series of recommendations to improve the city’s food environment — one of them was
the Plan for Baltimore Corner Store Program Expansion with collaboration between
different stakeholders and the Baltimore Food Policy Initiative (BFPI). The corner store
component is recently being carried on by the Baltimore City Health Department, as part
of the Baltimarket program. The program used lessons learned from BHCK and BHS
projects to provide owners with technical assistance, marketing materials, and incentives
and infrastructure to enable stocking of healthy foods. The program promotes foods in
the following categories: whole grains, vegetables, fruits, low-fat dairy, healthy snacks,
and healthy beverages. Baltimarket works with corner stores located in four zip code
areas at a time and BHCK staff assist with the evaluation of the program.

Carryout Restaurants: Strategies used as part of the BHCK carryout component

and BHC were adapted and implemented in Baltimore Public Markets as Get Fresh
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Public Markets program. The program is a collaboration between BFPI, and Baltimore
Public Market Corporation that was pilot tested in Lexington and planned to be
disseminated to all six public markets. The program utilizes the green leaf logo for
signaling healthier choice and also provide redesigned menus to participating carryout
restaurants.

Recreation Center/Peer Mentoring: During the implementation of BHCK wave 2,

interventionists provided five training sessions to recreation center directors to build
capacity of the center. Each center received the BHCK nutrition curriculum and materials
utilized in the 14-sessions with children. The BHCK nutrition curriculum was adapted
and incorporated as part of the Recess Baltimore program, led by the American Heart
Association (AHA). Recess Baltimore works with six different recreation centers every
year, provide technical assistance to center’s directors and evaluate the program where
directors lead nutrition sessions with children following AHA’s curriculum. Furthermore,
BHCK also partnered with University of Maryland Extension (SNAP-Ed) and they will
identify recreation center staff that are characterized as champions of healthy eating to
undergo the “Champions for Healthy Kids Training”.

Policy: The policy working group engaged 40 participants representing city
departments, councils, and community stakeholders. This component was created with
the main goal to sustain BHCK program elements and engage stakeholders in this
conversation from the beginning of the program. Most of the actions to sustain BHCK
components described above started within this group and by partnering with existing
health programs. Even after completing the program, BHCK team has provided continue

support to Baltimore City stakeholders, especially through Systems Science modeling to
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inform policies. For example, Baltimore City is considering a Staple Foods Ordinance,
similar to the Minneapolis Ordinance model. The team has been working with the Food
Policy Director of Baltimore City, Holly Freishtat, and the Health Department to provide
them with a tool to guide de development of the ordinance in terms of types of foods and
different quantities that should be enforced by the ordinance to improve availability of
healthy foods in low-income areas.

Social media: Facebook, Instagram, and Twitter accounts created for the BHCK
program are still live and active and being managed by graduate students from JHSPH.
Those accounts are currently being used to maintain connection and relationship with
the community, and at the same time continue to promote events and information
associated with wellness. Findings of the BHCK program have been disseminated to the

community via these social media accounts.

7.6 Implications for theory

The findings from this dissertation can be explained in part by the socio cognitive
theory and the socio ecological model. For instance, youth and their caregivers may have
improved their food-related behaviors from being exposed to nutrition education and
food demos that may have increased their intentions to healthy eating, leading to a
behavior change. Additionally, changes in the food environment (increased availability of
healthier foods) may have also played a role in behavior change, according to SEM.

However, this work has also demonstrated that individuals experience a nutrition
intervention differently given the extent of exposure to the program and activities
individuals are exposed. Yet, no theory recognizes the optimal amount and duration

needed to influence behavior change. This may be because most studies seeking to
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explain the effect of health behavior theories are cross-sectional.**° Future analysis of this
dissertation work could also estimate the variation in behavior change explained by the
socio cognitive model by testing the hypothesis that behavior change was mediated by
cognitive changes (i.e., self-efficacy, intentions).

Similar interventions could consider applying a transtheoretical approach!® to
promote health behavior change adoption and maintenance by classifying individuals into
the five stages of their readiness to change and tailor programs and messages®*' (e.g.,
delivered through texting messages, mailing, or social media). For those in the first stage
of precontemplation, a longer duration and higher intensity of the intervention may be
needed until the adoption of the new behavior. Conversely, for those in the third stage, of
preparation, a shorter and lower dose and intensity of the intervention may trigger

behavior change.

7.7 Recommendations for policy

This work has public health policy-related implications for combating the
complex issue of childhood obesity. Policy solutions should build multilevel include
multi-faceted actions — by targeting the city-level to improve the community food
environment to enable residents to make healthier choices, and at the same time, reach
individuals by improving self-efficacy, intentions, and nutrition knowledge. This
dissertation, for example, has shown that working with small-retail owners to increase
stocking of healthful foods is feasible, and when paired with promotions to consumers we
are able to shape individual’s food choice and consumption, especially in areas with low
access to supermarkets. These results can help in conversations with store owners to

improve their adherence and support of the proposed new SNAP depth of stock by
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demonstrating that stocking healthy foods may result in improved purchasing and
consumption of healthful foods among vulnerable children. The SNAP depth of stock
sets a minimum standard for stocking 36 staple foods for stores to be eligible to accept
SNAP benefits form their clients. This rule aims to improve low-income individual’s
access to nutritious foods. However, findings from this dissertation suggest that stocking
requirements should be combined with store owner training and social marketing
strategies to promote individual behavior change.

The Healthy Food Availability Index is a measure of the presence of healthy and
staple foods that assigns scores from 0-100 to a food retail.?'* Grocery stores usually have
a score of 20 points or higher, whereas corner stores have an average of 9.8 points, and
convenience stores of 6.3. Baltimore uses HFAI scores as one of the four criteria for
defining a Healthy Food Priority Area (previous known as food desert).?!* Furthermore, it
is known that more than 80% of Baltimore corner stores accept SNAP (i.e., meet current
SNAP stocking requirements), but still have the lowest HFAI scores among all food-
retail store types. Hence, encouraging corner stores to accept SNAP is important to
ensure that low-income individuals have access to foods, but may be not enough to
improve equal access to healthy foods. BHCK intervention in corner stores successfully
improved HFAI score by an average of 5 points, demonstrating that the intervention was
feasible and effective in improving the healthy food environment.?”> Future policies
should consider the strategies utilized by BHCK and the foods promoted to improve
Healthy Food Availability Index in small food retailers that are predominate in low-
income settings. Currently, Baltimore is considering implementing a Staple Foods

Ordinance — city stakeholders could use evidence from BHCK to select food items and
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quantities for the ordinance, utilize training materials for owners, and promotional
materials for consumers to better enforce the ordinance and encourage stocking of
healthier foods, as a form of regulation. The HFAI may be an important tool to assess
effectiveness of policies to improve availability of healthier foods in small retail food
stores in low-income neighborhoods. Thus, improving HFAI score may be one strategy to
improve Baltimore food environment.

Despite positive results on the impact of BHCK on healthy food-related
behaviors, effects were relatively small and increases in unhealthful food purchasing
were also seen. Implementing policies that restraint unhealthy food purchases may be a
critical step to produce meaningful improvements in diet. Many lab-based simulated
online food purchasing surveys have taxed unhealthful foods and reduced healthier foods
prices by 12.5-25%*, or 25-50%%* and found a decrease in calories purchased and
increase in healthy food purchased, respectively. Sugar sweetened beverage taxes in
Berkeley (CA, U.S.A.) and Mexico are examples of policies that decreased sales of taxed
foods, purchase, and increased consumption of water.***3*> More U.S. cities and states
have implemented taxes on SSBs or junk foods in the past year, but opposition against
this policy is still large, with arguments that SSB is not the right solution, that the tax will
harm and marginalize mainly the poor, and that it might affect negatively small
business.>*® Other policies to curb unhealthy food purchasing include restrictions on
marketing, and health warning labels on unhealthy foods and beverages combined with
mass media campaigns have also been tested and could be paired with promotions of

healthier foods.>*7-332
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Another venue for policy change to prevent childhood obesity is the after-school
program (recreation centers, YMCA, Boys and Girls club). Afterschool sites may be a
promising venue to reach youth, as most centers are associated with specific elementary
or middle schools and offer free snack and supper programs sponsored by the USDA.
Interventions and programs to prevent childhood obesity have been widely implemented
in schools with encouraging results.” Furthermore, the Healthy Hunger Free Kids Act
2010 requires that all schools participating in the National School Lunch Program have a
school wellness policy and to have set nutrition standards for all food sold in school.?>33>4
However, despite the free meal program implemented in after-school settings, no local
wellness policy have been created that target after-school settings. It is important that
similar programs that take place in schools continue in the after-school settings to
reinforce healthy messages to youth. Wellness policies that could be implemented in
after-school programs include mandatory weekly nutrition education sessions,
improvement of vending machine and concession stands offerings, improvement of
quality of water fountains, ban of unhealthy foods from outside of the center, and ban of
marketing of unhealthy foods and beverages within after-school settings. Most recreation
centers managed by Baltimore City have already banned vending machines and
concession stands in their facilities. However, those managed by private operators (e.g.,
Boys and Girls Club) still offer a wide array of candies and snacks in the center’s
building, which suggests an opportunity for organizational policy in these settings. Many
after-school programs may consider offering foods inside the building for safety reasons

and prevent children from leaving the building to acquire snacks. Thus, additional foods
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offered in recreation centers could follow similar nutrition guidelines to the Smart Snacks
in School regulation®*, and comply with the USDA Dietary Guidelines for Americans.
In summary, public health policies that encourage stocking of healthier foods,
especially in low-income settings (e.g., SNAP stocking requirements, WIC package
foods, and the Staples Food Ordinance) to improve food access, accompanied with
wellness policy in educational settings (i.e., schools and after-school programs) may be a
promising strategy to decrease childhood obesity. Other policies to discourage
consumption of unhealthy foods, including taxing unhealthy foods and utilizing the
revenue in wellness programs for children should be considered. These policies would
improve child well-being, decrease inequality in healthy food access and health, reduce

childhood obesity prevalence, and consequently also impact medical and healthcare costs.
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Think about every time you ate anything in the past week. You can tell us you didn't eat a food at all in the

past week, or that you ate it one day last week, two days last week, 3-4 days, 5-6 days, or every day. Page 2
HOW MUCH
>
Remember what you ate at home, at school, HOW MANY DAYS LAST WEEK? ] IN ONE DAY?
from fast food, or from a restaurant. EVERY'
B DAY
Pancakes, waffles, Pop Tarts O O ] O O _x..h How many? o O
.—hh .—
Granola bars, broakfast bars . » D] 0 - . How nany? WD O O O
B 1 2 3
-~ Hov, meay eoys -
Eggs or breakfast sandwiches like i ¥ . o O 0O O
Egg McMuffins dojovusudllyeat |, 0. 3
in 1s2y? bie egy egos eggs
|
Bacon or sausage ) 2 L ﬁ
Cooked cereal like oatmeal or grits 9 (. m%w_.___m“_nﬂu_.in_w nwu_ _Hn.w nuu_
Cold cereal, like Corn Flakes, Frosted Flakes ~ ~ ~ | See pictures. e s
or any other kind So e | Which bowl? = 5 R
_» Sweet cereals lie Fiosted Flake- Froot Loops
When you ate cereal, which kind did you eat? _» Plain ceres’s ks Corn Clakes, Theeriog, Rice Krispies
(MARK THE ONE YOU ATE THE MOST OF) () Fiber ceraals i¥ie Paisin Bra.i, Shredded Wheat
(s Fortifien - .wrsals iike Total or Product 19
How often do you have milk on cersal? o - (] ™ G i
How many do
Bananas A [ you usually have o 0O 0O 0
in 1 day? B 1 2 3
How many do
Apples or poars ) you usually have O
in 1 day? B 1 2 13
Oranges or Tangerines (Don't count juices; 0 Homedn” | © 0 0 ©
B 1 2 3
. - — . — Soe pictures. — —
Strawborries or othor borries [ O (] ») O 2 How much? ) rM Q z:u_
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Remember what you ate at home, at school,
from fast food, or from a restaurant.

Applesauce, fruit cocktail or pineapple slices

Any other fruit, like grapes, peaches,
watermelon, cantaloupe, fruit roll-ups

Hamburgers or cheeseburgers, at home or from
a fast food restaurant

Which kind do you usually sat?

Tacos, burritos or enchiladas

Which kind of tacos, burritos,
enchiladas do you usually eat?

Hot Pockets, meat ball subs or Sloppy Joes

Roast boef, or steak

Hamburger Helper, beef and noodles, baef stew,
or any other beof dishes

Pork chops, ribs, or cooked ham

Fried chicken including chicken nuggets,
from home or from a restaurant like KFC

Any other Kind of chicken, like roasted
chicken, chicken stew, Chicken Helper

HOW MANY DAYS LAST WEEK? L
34 56 [ BVERY
DAYS JLDAYS i DAY
- ~ -~ See pictures.
- - - ‘Which bowl?
Soe pictures.

. 8] O O . 0 How much do you

usually eat?

1
SR O Hew: ipch?
) hamburgers ) cheesaburgers
i ] ] _ How: noany?
_
() with meat or chicken () withnot meat ~r chicken
] . 2 2 -
O 8 7 ) 7} 0 How much?
. o How much?
(S L (] How much?
3 {7 ™ (7} ()
- - How many pieces?

) 0 O ) i How much?

=0 =0 =0 =20

=

™
L
B
B C
o Q
1 1
==
O O
1 2
O 0
B C
o o
B C
SRS
B C
o O
2iwE 3
muggets)
O 0
B C

.

-y

&0

]
D
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i Page 4
. i HOW MUCH
HOW MANY DAYS LAST WEEK? IN ONE DAY?
Remember what you ate at home, at school, 56 oy
from fast food, or from a restaurant. @ € e . .
w
L Any kind of fish, like fish sandwich, fish m
L] = . o -
oclo|lo|lo o] O How much? QO Q0 0O 0 X
sticks, shrimp or tuna A B C D >
-
Spaghetti, ravioli or lasagna with -~ - . ~ - -~ e Ay .
tomato u!u ca? 2 O How much? 0O O8 O
————— A A2 C D
Macaroni and cheese o ] 9] ] i How much? END OO
« B C D
Pizza or pizza pockets O - ] ] » 2 How meiw tcesT | 0 0 (0 O
1 3
Hot dogs or corn dogs o ] o o O i Hew icany? OO D0
_ B 1 2 3 g
Lunch meat like bolonay, chicken, sliced 1o &
ham. Remember sandwiches and o ] ] o ) (2 _ _._.n“___! Fﬁw{ﬂhw% 20 Q0 =
Lunchables _ - ’ B o1 2 3 =
|
Refried beans e ] 9 O W 7} e much? | o ] M
A B C D e
m
Vegetable soup, vegetable beef soup, 'S ~ ) _ Sea pictures. O 00 =
EEEE - - L b EEH-_% /m. n\ fu. ulﬂ_
m
Cup-a-soup, ramen noodlos, or menado, | © | O |4l (i @iy | Seepiturss
posolo ' e - '3 ¥ : - Which bowl? B C D =
Biscuits or muffins 3 0% (I (& - ) How many? O 0O O 0
B 1 2 3
|
Whole wheat bread or whaole wheat rolls iy o n,_ o » O :ﬂﬁ_ﬂw_wﬁg 9] (]
1 2 M or
more
White bread, toast or rells, including How many slices
sandwiches or bagels in one day?




HOW MANY DAYS LAST WEEK?

Remember what you ate at home, at schoel,
from fast food, or from a restaurant.

Tortillas

Margarine or butter, like on braad or on
pancakes or on potatoes

Cheese. Remember cheese in sandwiches

Mayonnaise or sandwich spread

Peanut butter sandwich

Jelly or jam

Sunflower seeds, peanuts or other nuts

Salad with lettuce, green salad

Salad dressing

Greon beans, string beans
or peas

Pinto beans, black beans, chili with bears,
or bean burritos

o

5-6 ) EVERY
DAYS JR DAY
|| O

How many 7

How many times
each day 7

How man Cilces of |
cheese s day:

Heo:r many o,
hose da, =%

How much in
one day?

See pictures.
Which bowl?

See pictures.
How much?

Seo pictures.
How much?

Page 5

HOW MUCH
IN ONE DAY?

o O O

1 2 34 5or

more

O &0 O
12 3 a
O o0 O 0
h 1 2 3
[
B 1 2 3
A B C D
O O O

B C D

O OO O
A B C D
o Q0 9 0
A B C D

# 1vIH3S

VEHY SIHL NI SUHM LON 00 38vad
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Remember what you ate at home, at school,
from fast food, or from a restaurant.

Corn or corn on the cob

Tomatoes including on salad

Greens like collards, mustard greens or spinach

Broccoli

Carrots, carrot sticks or cooked carrots

Swoot potatoes, or sweoet potato pie

French fries, Tater Tots, hash browns or
home fries

Any other kind of potatoes, like
mashed, baked or boiled

Any other vegetablas, like squash, cauliflower
ofF graen or red pappeors

Rice, including fried rice, Spanish rice, rice
with beans

Ketchup, salsa, or barbecue sauce

PR

HOW MANY DAYS LAST WEEK?

8]

b4

i~ -y
L L

o

See pictures.

How much?

How murcihi?

Sec niclures.
Foord mizeh?

oo wicture:
o much

See rivtures.
Haw: much?

See pictures.
How much?

See pictures.
How much?
See pictures.
How much?

Soe pictures.
How much?

See pictures.
How much?

Page 6
HOW MUCH
IN OMNE DAY?
o o 0O
A B C D
3" 0 O O
A . 1 2
Iittie tomato
O o000
A B C D
D I B A
A B D
0000
A B C D
O O 0O O
A B C D
o oo O O
A iman_ H_m._ D
Smalfy Larga) ﬁ_
_H_ U _H U.
A B C D
o0 0
A B C D
0 00
A B C D
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Page 7

Remember what you ate at home, at school, | HOW MANY DAYS LAST WEEK? | IN ONE DAY?
from snack machines, at the movies, or from Y B @ 1 1 BB
fast food. @ @ e . .
Snack chips like potato chips, tortilla chips, — _ ~ - — — How much in the o0 o0 0
Doritos, popcorn, Bugles b b - - -/ b whole day? A B € D
Crackers, including snack crackers like Cheez-its, — ~ 1 — — ) How much in the el els
Ritz Bits, Goldfish — - = = = - whols day? A ,m c ,_.u
Nachos with cheese O O O O o e How rauch? O 000
A B C D
lee cream, ice cream bars or frozen o~ ~ 'S ~ ~ . 388 L ictures. ~
yogurt N o Ml weish bowi? T2 e
- - Howr many e
Cookies o [ [ , LS
CcOohies? i 23 45 6
= _ = = how many = = =
Donuts ) [ J ) 7 ] ) O 0O
= = & donuts? i, M 3 m
Cake, cupcakes, Tasty Cake, Ho-Ho’s, Twinkies ol o] odvy® oo LD :ﬁuq 0O 0 Q0
n 1 2 3
Pia, fruit pie, fruit crisp, cobbler O | ONBZ N0 JeY | O E:!Sﬁu_‘ 0O Q00
h 1 2 3
Chocolate candy, like candy bars, M&Ms, Reese's, = = M ~ e e
Tootsie Roll 4 0 O o) How many bars? O © 0 m\
_ small mEum lage  lEpg
Any other candy (net chocolate), like Skittles, _ > ~ = _n.. How many AE M e
Starburst, Lifesavers, gum . > - L packages? __._a .,___u .-.. M
Chocolate milk, hot chocolate or cocoa e 9] 9] 0 O ) nﬂﬂh:ﬁ”‘.hnm__wmwﬂq o 0 O 0
h 1 2 3
Milk {not chocolate). (Don't count mili on cerval) Clol|lo|o | o| o |Hwmnyglasses | - - 5 o
= ’ - = ~ " | or cartons each day? r__m i 2 13
) Whole milk 0 Reduced-fat (2%) milk O Low-fat (195) milk
What kind of milk do you usually drink ) Non-fat milk ) Lactaid milk O Don't know
) Soy milk ) Rice milk

TTTTTN NI TN IOy I NI r I I r e T In e Iren oI rnnoInanTaaTd
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fannnnnnnnrnnnnnnnnnnnnrnnnnnnrrnnEnnnnnnnrrnnnrnnnnnnrnnnnnnll
Page 8
| Remember what you ate at home, at school, | HOW MANY DAYS LAST WEEK? | | ..un..ﬁ._m_. um,___.__a
from soda machines, at the movies, or from VY =
fast food. @ @ € _ . .
[ ] Sodas like Coke, Dr. Pepper, 7-Up, Sprite,
[[] |sunkist, Orange Crush. (Don't countdiet | © | O | O | O | O | |Howmayballlesor! o o o
sodas) ¥ 1 2 34 5
(712 ounce can ) more than 20 ounces
What size soda do you usually drink? (20 bottl
Slurpees, snow cones, . . . . . .
= | popsicles (not ice cream) o o ! - o L
m Hawaiian Punch, Kool-Aid, Sunny Delight, - 1 ~ .y 0 - How ., glacses el e s
2 | Gatorade, ice tea, Snapple = s - — = W dagp? i 2 3 3
M HI-C, Tang, Tampico, Mr. Juicy, Ssipspunch | O | O | O | O | O | ooheamewgasstion oo o
) ) " “a 1 2 3 4
5
m Real orange juice (Don't count Sunkist or ~ 0 ~ ~ P \ _:Q!iqtﬂlﬂaaﬂ. OO0 00
3 | other erange sodas) = b = s 4 & juize ooxes? i ..u~ u\ _n
o
7 | Any other real fruit juices like apple juice P P P P ¢ - |Mow many glasses or| - - -~ -~
m or grape juice. ([Remember juice boxes) ~ by - - e 05 juice boxes? ,_._ F w.x .a
o Wt e, ) . Y |
In the past woek, did you take any vitamin U No OFFICE USE ONLY
pills, like One-a-Day or Flintstones? ' Yes -:_SP _..n_______ mai uu.__.-.uah vaen? TODAY'S DATE WEIGHT HEIGHT
_,L-..N L aw ruwm_ ..\_..-. WD | DAY | TR, .Em in
Are you [ Male () Famale ) @m E® % (@@ @
DODEHOO (GO oo
Howoldareyow? _ QAFEE @23 |@EE
w0 QDA |2E 2O
B M Howtallareyou? | Feet|  Inches a eod 00 Pee
) @ GEE (@ EE
_N How much do you weigh? Pocinas B e @@ BE
= Are you (Mark all that apply) % %%% %% %%
(_) African Amarican ! Agian @ @OE@ @6 @@
_ White _» Amencan Inian, Alaska native
() Hispanic/Lating Ciiar
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Low-Sodium Ketchup

Low-Calorie Gatorade

Bottled Water

Low-fat Granola Bars

Baked Utz

How much?

How much?

How much?

How much?

How much?

=0
=0
o0
© 0

=0
=0
00
° 0

=0
@ (0
0O
2

=
LE®)]
o0
© 0

=0
@ ()
00
° 0
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8.2 Fruit and Vegetable Screener (NCI)

: MATIONAL INSTITUTES OF HEALTH
[ EATING AT AMERICA'S TABLE STUDY
QUICK FOOD SCAN

BAR

CODE

LABEL

HERE

£
A
2
£
3
8
]
g
:
i

MOTEFICATION TO RESPONDENT OF ESTIMATED BLRDEN
Poizlic reportieg burden for this collsction of informaton I8 estimated % vecage 13 minsios per response, including the tima for sviiwing Ratuctions, seanding

and & pison hno!ruqulmiwmw.umdmmtuW|mmymmbmw. Mmuwuhgmuw
wetimatn or any oher sspect of this coloction of information, Including suggastions for redecing this turdes, i MIH, Projs Clasrancs Offcs, 8701 Rocklsdge Dk,
MEC TTM, Bathosda, MD 20852-T7T30, ATTR: PRA (D926-0450). D0 nO petum T Domphatod fom o B Radie,

PLEASE DO NOT WRITE IN THIS AREA

| lslelelelelelclololslelelslolelole] | | | | | | SERIAL
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1.  Owerthe last month, how many times per month, week, or day did you drink 100% Julce such as
arange, apple, grape, or grapefruit juice? Do not count fruit drinks like Kool-Aid, lamonada, Hi-C,
cranberry juice drink, Tang, and Twister. Include juice you drank at all mealtimes and between meals,

O o O ] ] Q ] 8] 8] 8]
MNiver 1-3 1-2 34 58 1 2 3 4 5 or mone
(Goto timas timis times tirnas Hrme tirnes times tirnes limes

Question 2| last month perweek perweek perwesk porday perday | perday | perday  par day

1a. Each time you drank 100% juice, how much did you usually drink?

O o o
Less than ¥ cup ¥ to 1% cup 1% to 2 cups Maore than 2 cups
[less than 6 ounces) (B to 10 ounces) (10 1o 16 ounces) {more than 16 ounces)

2. Ower the last month, how many times per manth, week, or day did you eat fruit? Count any kind of
fruit—fresh, canned, and frozen. Do not count juices. Include fruit you ate at all mealtimes and for

snacks.

O o o 8] O O O 8] o 0
Mavar 1-3 1-2 34 5-6 1 2 3 4 5 ar mare
{Goto timas timas timas times time times limas times s

Question 3)  lastmonth  parweak perweek perweek  perday par day perday  perday par day

2a. Eachtime you ate fruit, how much did you usually eat?

o O 0 O
Less than 1 medium frult 1 medium fruit 2 medium fruits Mare than 2 medium fruils
OR
o 0 o
Less than % cup About 3 cup About 1 cup Mare than 1 cup
1
- H EN
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3. Over the last monih, how often did you eat lettuce salad (with or without other vegetables)?

o o} o} o o O o 9] O O
Mewvar 1-3 12 34 56 1 Z 3 4 5 of mons
{Go to timas limas timas LT e timag times times times

Cuestion 4] last month  perweak perwoek perweek perday  perday parday  perday  perday

da. Each time you ate lettuce salad, how much did you usually eat?
o o o o

About ¥ cup Abeut 1 cup Abaul 2 cups Maora than 2 cups

4. Ower he last month, how often did you eat French fries or fried potatoes?

o o 0 o o} 8] o o] @] o
Worvnr 1-3 1-2 34 56 1 2 3 4 5 or mora
[Go o times times lirms timas tima times times timas timag

Question 5]  lastmonth porweek perweek perwesk parday  porday  perday  perday  perday

4a. Each time you ate French fries or fried potatoes, how much did you usually eat?

o
Small arder or less Madiem ordar Large grder Super Slze order or mone
{About 1 cup or less) (At 1% cups) (About 2 cups) {Abaut 3 cups or mora)

5. Owver the last month, how often did you eat other white potatoes? Count baked, balled, and mashed
potatoes, potato salad, and white potatoes that were not fried.

o o] o o O O o o O o
MNenar 1-3 1-2 34 5 1 2 3 4 5 or mare
{Go o lirnas timas timas times time limas times tirmes times

CQuastion &) last month  perweak parweak perwesk  porday perday  per day par day per day

Sa. Each lime you ate these potatoes, how much did you usually eat?

O
1 small potato or less 1 medlum patate 1 larga potato 2 madivrm potatosas ar more
(% cup or less) (¥ 1o 1 cup) {1 10 1% cups) (1% cupa o mang)

6. Over the last month, how often did you eat cooked dried beans? Count baked beans, bean soup,
refried beans, pork and beans and other bean dishes.

o o o o O 0 o O o O
MEer 1=3 1=2 34 56 1 2 3 4 5 ar mora
(Ga e timas times times Ermes lirrie times timas timas tirmas

Question 7} lastmonth perweek perweek perweek parday  perday  perday  perday  perday

Ba. Each lime you ate these beans, how much did you usually eat?
@]

Less than ¥ cup Yato 1 cup 1 bo 1% cups Mare than 1% cups
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7. Ower the last month, how often did you eat other vegetables?
DO NOT COUNT: -« Lettuce salads
+ White potatoas
» Cooked dried beans
+ Vegetables in mixtures, such as in sandwichas, omelels, casseroles,
Mexican dishes, stews, stir-fry, soups, etc.
* Rice

COUNT: - All ather vegetables—raw, cooked, canned, and frozen

o o o o O o O O o (o]
Maver 1-3 1-2 34 ] 1 2 3 4 5ar mare
[Gaia times tlimes times timeas time timas timas times times

Question ) lastmanth  perweek perweek perwesk  per day per day par day pear day per day

Ta. Each of these times that you ate other vegetables, how much did you usually eat?
8]

Le=s tham % cup 14 to 1 cup 110 2 cups More than 2 cups

8,  Ower the last month, how often did you eat tomato sauce? Include tomato sauce on pasta or
macarcni, rice, pizza and other dishes.

0 o 0 9] o @] o O (9] 9]
Newvar 1-3 1-2 34 53 1 2 3 4 5of more
(G0l times lirmes tirmas timas: timaa times tmes timas times

Cuostion 8} last month  per week  perweek pefwesk perday  perday per day perday  perday

Ba, Each time you ate tomato sauce, how much did you usually eat?
8] o o ]

Abaut ¥ cup Aboant ¥ cup Apoul 1 cup Mare than 1 cup

9. Over the last month, how often did you eat vegetable soups? Include tomato soup, gazpacho, beef
with vegetable soup, minestrone scup, and other soups made with vegetables.

O o] o o O o Q ] o O
Hever 1-3 12 34 56 1 z 3 4 5 ar mare
[Gato lirmas: timag times times tima Limas: timas times mes

Question 10} lastmanth  perweak perweek porwesk perday per day per day pear day par day

fa. Each time you ate vegetable soup, how much did you usually eat?
o

Leas than 1 cup 1o 2 cups 210 3 cups More than 3 cups

10, Ower the last month, how aften did you eat mixtures that included vegetables? Count such foods as
sandwiches, casserolas, stews, stirdry, omelets, and tacos.

o O 8] o o o o o} o 8]
Mavar 1-3 i-2 34 58 1 2 3 4 5 or more
tirmas timas times timas tima times tirmes timas timas

last month  porweek  perweek perweak perday perday perday perday  perday

DeasgaBspert™ by NCS  Prinksdin USA,  Mark Raflec® DW-12040T-1:6043300  WOT
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8.3 Child Impact Questionnaire (CIQ)

Child Impact Questionnaire (ClQ)

DATE: / Data Collector:

Rec Center Zone:

Section 1. Demographic & Contact Information

1.
2.

Respondent ID #:

Respondent Name:

Respondent Date of Birth:

Age:

4. Respondent Sex (Circle): M

5. Respondent Race (Check all that apply):

[ ] American Indian/Alaskan Native

[ ] Asian

[ ] Black or African American

[ ] Native Hawaiian/Other Pacific Islander
[ ] White
[ ] Other:

Respondent Ethnic Background (Check):
[ ] Hispanic or Latino

[ ] Not Hispanic or Latino

[ ] Other:

7. Street Address (Primary):
8. Street Address (Alternate):

Phone Number: #1 #2

#3

# Type (i.e. mom’s cell) #1 #2

#3

10.Name of Caregiver:
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11.Relationship of Caregiver to Participant:

12.Phone Number for Caregiver:

13.Email Address for Caregiver:
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INTRODUCTION

“Before we begin, | want to give you some important information about this
survey.

e This survey is about the foods that you buy. This means that | will ask you
questions about times when you yourself had money and used it to buy
food for yourself.

¢ All information collected will not be shared with anyone.

There are no right or wrong answers.
Telling us about the foods that you buy will help out kids your age in
Baltimore eat healthier, so please be as honest as you can be.

e |f you can’t remember or if a question seems odd, just ask me and | will
explain as well as | can.

e Thank you for your help.”
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Section 2. Food Purchases

“First we are going to talk about times when you have bought food for
the people whom you live with.” (Read each answer choice. CIRCLE
ONLY ONE RESPONSE.)

14. How do you help with food shopping for your household (your household
is the people who you usually eat with)?

a. | never shop for food for my household.

b. 1 go with the main food shopper on most trips to the food store (more than

50% of trips to the food store).

c. | go with the main food shopper on some trips to the food store (less than

50% of trips to the food store).

d. | sometimes do the food shopping for my household without an adult.

e. | do all or most of the food shopping for my household without an adult. f.
Other (please specify):

235



“I’'m going to ask you some questions about when you buy food
for yourself. | am only interested in times when you spend
money on food for yourself. [You can include foods that you
might buy for others that you eat too. Please don’t include
foods that others bought for you.]”

15.Think about all the places where you bought food during the last

7 days, from last
_ to__ . What are the all places that you shop in each
category? [If child shops at less than 3 stores in a category mark
the column “I do not shop at this type of food source” in each
column for which there is not a response. Where are they located?
How often did you shop there in the last 7 days? If child shops in
more than 3 of any type of food source mark source type and
name in extra rows that follow.]

(Read each food source)

Times Add /St Who was with
patronized in the ress you on MOST
Food Source Type & | |55t 7 days (If did| ©re code trips to this
Name not shop there, f°";ia‘fh place? Circle
Supermarket / Grocery
:|n Family Friend
Alone Other:
2. Family Friend
Alone Other:
3. Family Friend

Alone Other:

Corner store

1. Family Friend
Alone Other:
2. Family Friend
Alone Other:
3 Family Friend

Alone Other:

Convenience store (like a

~ A AN

1. Family Friend
Alone Other:
2. Family Friend
Alone Other:
3. Family Friend

Alone Other:

Fast food restaurant/ carry-

1. Family Friend
Alone Other:
2. Family Friend
Alone Other:
3. Family Friend

Alone Other:

School / rec center
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Family Friend
Alone Other:
Family Friend
Alone Other:
Family Friend
Alone Other:
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Times patronized

Who was with

h Address/St

in the last 7 days you on MOST
Food Source Type & (If did not shop ore code trips to this
Name there, mark as fo:ﬁeﬁadch place? Circle

Other (truck,
arabber, drug store)

1.

Family Friend
Alone Other:

2. Family Friend
Alone Other:
3. Family Friend
Alone Other:
EXTRA:

Type and name of
categories with more

than three places
Ex: ‘Carrvout ‘- .lo’s | ake

Family Friend
Alone Other:

Family Friend
Alone Other:

Family Friend
Alone Other:

Family Friend
Alone Other:

Family Friend
Alone Other:

o g BN

Family Friend
Alone Other:

238




16.Now | want to get an idea of how often you buy some foods. Please think
back over the last 7 days, fromlast ____to ___ . I'm going to name some
foods, and | want you to count for me the number of times you bought
them for_yourself in the last 7 days. [You can include foods that you
might buy for others that you eat too. Please don'’t include foods that
others bought for you.] | will also ask you where you bought them most

of the time.

(This section must be completed, even if they report not
purchasing any food for themselves in previous section. To
administer, read one food item, and ask how many times they
bought the food in the last 7 days. Write down the # in the first
column. Ask where they bought it most often, and read aloud
the food sources. Put a check mark (V) in ONE column.)

Where did you usually buy this
food?

# times o
x| e
purcha- s | o s
Food item sed in E| < . =l 9 -
= O 9 o B £ < T
thelast | 8 |29 !5 8 88| 05 5 ¢
© Dy
7 days 3| 0 o uw =
»n40 O d
Beverage

Regular soda (include Grape
Soda) (Brand(s):

Diet soda (include Coke
Zero, Sprite Zero, Dr.
Pepper 10, Pepsi

Fruit punch or Hugs fruit drink

100% Fruit juice (Like Juicy
Juice, Welch’s)(Brand(s):

)
Plain Water

Fruit flavored water (Brand(s):

)

Sugar free drink mixes (like
Crystal

Whole milk

2% milk

1% or skim milk

Sports drinks (Gatorade)

Sweetened iced tea/ Half and

Unsweetened tea/ Diet half &

Energy drinks (Monster, Red

Any other drinks (Type:
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Where did you usually buy this
food?

#
times | © |8 | 2|3 . ™
Food purcha| % |5 o 2 -§§ = £ 35
item -sed | E S0l g LHN28| £85
in the 2129 €E|2s8 @3 O =E
Ia_,st a |8 ] w © (4 3
Fruit & Vegetables
Apples
Applesauce
Bananas
Oranges

Other fresh fruit (Type:

Frozen fruit (Type:

Canned fruit/ Fruit cups

Dried fruit (like raisins)

Baby carrots (with or without dip)

Celery (with or without dip)

Cucumber (with or without dip)

Other fresh/frozen vegetables
(Type:

Canned vegetables

Any other fruit or vegetables
(Type:

Whole Grains/ Grocery Items

White bread

100% Whole wheat bread

Sugary cereal (like Froot Loops,
Cap’n Crunch) Brand(s):

Low sugar cereal (like cheerios,
rice krispies) Brand(s):

High Fiber Cereal (like
Shredded wheat, bran flakes)

Hot cereal (oatmeal, grits)

Tuna (canned)

Cooking spray

Any other groceries (Type:
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Food
item

times
purcha
- sed
in the
last

Where did you usually buy this
food?

f c 2 -85 = - O
S |22 »n | 0Q 8§ E%’.
E|Ss 5|2 co )
© (> c|@ sl 0o o2
—
o | € SRR <
S | o o |uw©O (2 2
(/2] (&) (&] -

Fast Food

Hamburger or Cheeseburger

Pizza

Fried chicken (include Chinese
fried chicken wings)

Grilled chicken

Fried seafood (fish, shrimp, etc.)

Grilled seafood

French fries or tater tots
(include cheese fries)

Fruit side dish (Type:

Vegetable side dish (include
green salad) (Type:

Subs/sandwiches/wraps (like
cheesesteaks, fried chicken or
fish sandwiches) Type:

Subs/sandwiches/wraps (sliced
deli meat) Type:

Chinese food

Tacos/burritos/nachos/quesadilla

Any other carry-out food
(Type:

Any other carry-out food
(Type:

Any other carry-out food
(Type:

Snacks

Chips or cheese curls (Type(s):

)

Baked chips (Type(s):
)

Reduced-fat chips (like R.F.
Doritos) (Brand:

Pretzels
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Where did you usually buy this

food?
# (]
times 2|8 O . m
= O | T - 9 [
Food purch | %5 |8 o & [S8 BE| 5
item a-sed | E |Sg =|wxH28 £ 2
. fe O = o w £ .S =
in the |29 E 25 B9 o=
last 35 | o o (uw©O (2 2
7 » o o =

Dried fruit, nuts or seeds
(like sunflower seeds)

Baked goods (cookies,
snack cakes, donuts,

Yogurt

Granola bars (like Quaker)

Chocolate candy (like
snickers, hershey’s,

Other candy (like Skittles,
gummy bears, life savers)

Ice cream

Juice popsicles

Snow cones or snow balls

Any other Snacks (Type
)

17.How much money do you usually spend when you go to the corner store or
convenience store? dollars per visit

18.How much money do you usually spend when you go to the carry out
or fast food restaurant? dollars per visit
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Section 3. Food Preparation Environment
“Now | am going to ask you some questions about what kinds of food
you eat at home. Think back over the past 7 days, from last __to __.”

19.In the past 7 days, how often did a member of your household prepare food
for you?
A. Never
(if never, skip to question #22)
B. 1 time per week
C. 2-3 times per week
D. 4-6 times per week
E. 1time per day
F. 2 or more times per day

20.In the past 7 days, how often did you prepare food for yourself or
others (including making yourself lunch)?
A. Never
(if never, skip to question #22)
B. 1 time per week
C. 2-3 times per week
D. 4-6 times per week
E. 1 time per day
F. 2 or more times per day

21.You said that you prepared food _____ (read # of times from question
#20). What foods did you prepare? (Write each food item in
the left column, one item per row.) In the last 7 days, how
did you prepare __(Read each food item separately, and
leave open-ended. Put a check mark (V) in each
applicable column for preparation method.) Record
anything added to the foods.

PREPARATION METHOD

FOOD
(write one item per row)

Fried |Baked (or Other (specify: Wa Added | Added
(deep or | toasted) | Micro |Notcooked grilled, broiled s sugar (V

: dded boiling . fat
pan) (like cereal) |2 anything
waved water) added? It

(write out)

Added

salt

()
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Section 4. Intentions about Foods

“I am going to read a statement and three food choices. Please tell me
which food you would really choose to eat, given your life right now.
(CIRCLE ONLY ONE RESPONSE)

22. If you wanted a snack, which would you pick?
A. Potato chips
B. Pretzels
C. Yogurt

23.1f you were thirsty, which would you choose for a drink?
A. Soda
B. Fruit-flavored water
C. Plain Water

24.If you had to eat cereal, which would you choose?
A. Kix
B. Life Cereal
C. Froot Loops

25.The next time you want an after-school snack, which would you choose?
A. Sunflower seeds
B. French fries
C. Candy

26. If you had to eat at a fast food restaurant or carryout, which meal would you
choose?

A. Burger (regular or

cheese) B. Turkey

sandwich

C. Fried chicken

27. If you had to eat a vegetable, which would you choose?
A. Baby carrots
B. Corn
C. Potatoes

28.If you had to drink a fruit beverage, which would you choose?
A. Crystal Light (sugar-free
drink mix) B. Fruit punch
(including Hugs)
C. Fruit flavored soda (like orange or grape soda)

29.If you had to choose a fruit snack, which would you choose?
A. Apple with caramel dip
B. Grapes
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C. Fruit roll-up
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30. If you had to put something on a sandwich, which would you choose?
A. Mustard
B. Regular mayonnaise
C. Butter

31. If you had to drink milk, which would you choose?
A. 1% or skim milk
B. 2% milk
C. Whole milk

32.1If you had to eat a quick breakfast, what would you choose?
A. Poptarts
B. None, I'd skip breakfast
C. Piece of fruit

33. If you were making a sandwich, what type of bread would you use?
A. White bread
B. Potato bread
C. 100% whole wheat bread

Section 5. Outcome Expectancies

“I’'m now going to read to you some statements about food. Tell me
whether the statement that | read is true, mostly true, mostly false, or
false” (Do not read the “Don’t know” response, but mark it if they give
that answer. CIRCLE ONE RESPONSE.)

34.1 would be healthier if | ate french fries three times a week instead of eating
french fries seven days a week.
A. True
B.
Mostly
true C.
Mostly
false D.
False
E. (Don’t know)

35.1 would lose weight if | drink diet soda instead of regular soda.
A. True
B.
Mostly
true C.
Mostly
false D.
False
E. (Don’t know)
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36.1 am more likely to get heart disease if | eat fried chicken instead of baked
chicken.

A. True

B.

Mostly

true C.

Mostly

false D.

False

E. (Don’t know)

37.1 am more likely to get high blood pressure if | eat a lot of salty foods.
A. True
B.
Mostly
true C.
Mostly
false D.
False
E. (Don’t know)

38.1 will gain weight if | eat a lot of fatty foods (like potato chips).
A. True
B.
Mostly
true C.
Mostly
false D.
False
E. (Don’t know)

39. I would have more energy if | ate more fruits and vegetables.
A. True
B.
Mostly
true C.
Mostly
false D.
False
E. (Don’t know)

40.1 will get diabetes if | eat a lot of sugary foods (like tasty cakes and ice
cream).

A. True
B.
Mostly
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true C.

Mostly

false D.

False

E. (Don’t know)

41. | would have more energy to exercise or play sports if | ate more whole
grains

A. True

B.

Mostly

true C.

Mostly

false D.

False

E. (Don’t know)
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42. | would feel better if | drank more water and less soda
A. True
B.
Mostly
true C.
Mostly
false
D.
False
E. (Don’t know)

43.1 would feel better if | ate more fiber
A. True
B.
Mostly
true C.
Mostly
false
D.
False
E. (Don’t know)

44.1 would be less likely to gain weight if | added less butter to my food
A. True
B.
Mostly
true C.
Mostly
false
D.
False
E. (Don’t know)

Section 6. Self-Efficacy

“Pm now going to ask you some questions about how sure you are that
you can eat healthy foods. You can tell me if you know you can do it, you
think you can do it, you’re not sure you can do it, and you know that you
can’t do it. Remember

that | am not asking if you do these things, only how sure you are that
you can do it, given your everyday life” (CIRCLE ONE RESPONSE.)

45.1 can eat vegetables several times a day.
A. lTknow | can

B. I think | can
C. I'm not sure | can
D. | know I can’t
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46.1 can reduce the amount of potato chips that | eat to only one small bag a
day.

A. lTknow | can

B. I think | can

C. I'm not sure | can

D. I know | can’t

47.1 can eat a bowl of low-sugar cereal for breakfast even when | am
running late for school.

A. | know | can

B. Ithink | can

C. I'm not sure | can
D. | know | can’t
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48.1 can drink sugar-free drinks like Crystal Light instead of fruit punch.
A. lTknow | can
B. I think | can
C. I'm not sure | can
D. I know | can’t

49.1 can choose vegetables for a snack instead of potato chips or snack cakes,
if | try hard enough.
A. | know | can
B. I think | can
C. I'm not sure | can
D. I know | can’t

50.1 can eat at least one fruit everyday outside of school (fruit eaten at school
doesn’t count).
A. lTknow | can
B. I think | can
C. I'm not sure | can
D. I know | can’t

51.1 can ask for low-fat mayonnaise or miracle whip on my sandwich.
A. lTknow | can
B. | think | can
C. I'm not sure | can
D. I know | can’t

52. | can buy fruit to snack on at the corner store.
A. lTknow | can
B. I think | can
C. I'm not sure | can
D. I know | can’t

53. I can buy baked chips instead of regular chips at the corner store.
A. lTknow | can
B. | think | can
C. I'm not sure | can
D. I know | can’t

54.1 can try healthier side dishes at the fast food restaurants like having
apples or yogurt instead of fries.
A. lTknow | can
B. | think | can
C. I'm not sure | can
D. I know | can’t
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55.1 can talk to my parents about buying me healthy snacks.
A. I
know |
can
B. I
think |
can
C. I'm not
sure | can
D. | know
| can’t

56.1 can make a sandwich on whole wheat bread versus white bread

A. I
know |
can

B. I
think |
can

C. I'm not
sure | can

D. | know

| can’t

Section 7. Food Knowledge

“Now I’'m going to ask you some questions about food. Please tell me
which of the three foods listed is the better answer.” (Do not read the
“Don’t know” response option, but mark it if they give that answer.

CIRCLE ONE RESPONSE.)

Healthy breakfasts

57.Which breakfast cereal has less sugar?

A. Froot

Loops

B. Rice

Krispies

C. Honey Nut

Cheerios

D. (Don’t

know)

58. Which breakfast has less fat?

A. Oatmeal
with fruit
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B. An omelet with
bacon

C.

Popt

arts

D. (Don't

know)

59.Which breakfast cereal has more fiber?
A.
Raisin
Bran
B. Lucky
Charms C.
Frosted
Flakes D.
(Don't
know)

Cooking at home

60.What is the healthiest way to eat vegetables?
A. Baby carrots with low fat dip
B. Greens cooked with added butter
C. Hash browned potatoes fried in a pan
D. (Don’t know)
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61. What'’s the healthiest spread to put on a sandwich?
A.
Butt
er
B.
Mayonnai
se
C.
Musta
rd
D. (Don’t

know) Healthy
snacks

62.Which snack has less sugar?
A. Tasty
cake
B.
Cook
ie
C.
Granola
Bar
D. (Don’t
know)

63.Which snack has less
salt?
A.
Pretze
Is
B. Baby
carrots C.
Hot
Cheetos D.
(Don't
know)

64.Which potato chip has
less fat?
A. Regular Utz potato
chips
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B.

Dorit

oS

C. Baked Utz
chips

D. Don’t
know

Carry-out foods

65.Which sandwich bread is healthier?

A. 100% Whole wheat
B. White

bread C.

Potato

bread D.

(Don’t

know)

66.Which fast food has less fat?

A. Chinese egg roll
B.

Chicken

box C.

Turkey sub

D. (Don’t

know)

67.Which side is lowest in fat?

A. French fries
B. Cooked greens
C. Chips

D. (Don’t know)
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Healthy beverages

68.Which soda has less sugar?
A. Grape soda
B. Coke
C. Coke Zero
D. (Don’t know)

69.Which drink has less sugar?
A. Red Bull (energy drink)
B. Everfresh (fruit-
flavored water) C.
Snapple Diet half-and-
half
D. (Don’t know)

70.Which milk has less fat?

A.

W

hol

e

mil

k

B.

Sk

im

mil

k

C.

2

%

mil

k

D. (Don’t know)

Section 8: Social Support Scale for Food and Physical Activity Habits

READ: Take a minute and think about ALL the people in your life you
regularly see in the places you normally go (at home, school, rec center,
church, etc.). Imagine you decided to make changes in your eating and
physical activity habits. Would any of the people in your life support you or
not? For each question, please tell me first, with a

YES or NO, if there is someone in your life who would do that action. Then,
tell me from a list of relationships (on supplement) who that person or
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persons are.. You can choose ALL that apply. [Check YES or NO in Column
A. Use supplement and check ALL that apply in Column B.]

YES or What is their Is that
QUESTION: Do NO? relationship to person
you have someone you? than you?
in your life M ON _
that 0 E M ALL THAT APPLY | Circle one
71.A. Talks to you garerét t
1 ranaparen
?bOUt Eid : % Brother/Sister Old /Young /SA
improvements in Other family: Old / Young /SA
your food and es Friend Old / Young /SA
physical activity Mentor Old / Young /SA
habits? N Teacher/ Coach
o Doctor/Nurse
Other Old / Young /SA
71.B. Encourages Parent
you to keep making__ | Grandparent
health Yes Brother/Sister Old / Young /SA
. y Other family: Old / Young /SA
choices even when Friend Old 7 Young /SA
you don't feel like it? No Mentor Old / Young /SA
Teacher/ Coach
Doctor/Nurse
___ Other Old / Young /SA
71.C. Shows you I?;aren(’;I :
ranaparen
e e el izl e Brother/Sister Old / Young /SA
choices by Other family: Old / Young /SA
setting a good 2 Friend Old /Young /SA
example? Mentor Old / Young /SA
N Teacher/ Coach
o) Doctor/Nurse
Other Old /Young /SA
71.D. Praises you F’Garen(;[I
about makin randparent
han in r di gt Yes Brother/Sister Old /Young /SA
changes In your diet | Other family: Old / Young /SA
and_ physical activity | Friend Old / Young /SA
habits? _____No Mentor Old / Young /SA
Teacher/ Coach
Doctor/Nurse
Other Old / Young /SA
71.E. Will be your F(’;’:\rené
buddy with makin Ye randparent
food gnd 9 s Brother/Sister Old /Young /SA
Other family: Old / Young /SA
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physical activity Friend Old / Young /SA
changes together? N Mentor Old / Young /SA
g g o Teacher/ Coach
Doctor/Nurse
Other Old /Young /SA
71.F. Helps you ____Parent
solve problems that Grandparent
get in the way of Yes Brother/Sister Old /Young /SA
i Other family: Old / Young /SA
yOlCerbee_\tlng he.alt,r;y N Friend Old / Young /SA
and being active’ ° Mentor Old / Young /SA
____Teacher/ Coach
Doctor/Nurse
Other Old / Young /SA
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71.G. Tells you
about new healthy
foods and Y
encourages you e
to try new S
healthy foods?
N
0

Parent

Grandparent

Brother/Sister Old /Young /SA
Other family: Old / Young /SA
Friend Old /Young /SA
Mentor Old /Young /SA
Teacher/ Coach

Doctor/Nurse

Other Old /Young /SA

Section 9: Social Support for Healthy and Unhealthy Eating

READ: “Now I’'m going to ask you some questions about how OFTEN
your parent/ guardian may do certain things related to healthy and
unhealthy eating. I'll also ask you similar questions about how OFTEN
your friends or other kids about your same age do certain things related
to healthy and unhealthy eating. Tell me if you think these things
happen never, rarely, sometimes, often, or very often.”

72. Parent support for healthy eating

How often does your
parent/guardian:

Neve
r

Rarel| Som

y e
time
S

Ofte Very
n Ofte
n

72.a. Give you ideas on how to
eat

healthier foods

72.b. Offer you low-fat snacks

72.c. Encourage you to stay
away from high-fat foods or
sweets

72.d. Talk with you about eating
more

healthy foods

73. Peer support for healthy eating
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How often do your friends or Neve| Rarel| Som | Ofte Very
someone r y e n Ofte
about your age: time n
s

73.a. Give you ideas on how to
eat

healthier foods

73.b. Offer you low-fat snacks

73.c. Encourage you to stay
away from high-fat foods or
sweets

73.d. Talk with you about eating
more

healthy foods
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74. Parent support for unhealthy eating

How often does your
parent/guardian:

Neve | Rarel| Som Often

r y e

times

Very
Often

74.a. Offer you high-fat foods or
sweets

75.b. Encourage you to eat high-
fat foods or sweets

75.c. Say nice things about the
sweet or high-fat foods you were
eating

75. Peer support for unhealthy eating

How often do your friends or
someone about your age:

Neve | Rarel| Som Often

Very
Often

75.a. Offer you high-fat foods or

sweets

75.b. Encourage you to eat high-
fat foods or sweets

75.c. Say nice things about the
sweet or high-fat foods you were
eating

Section 10. Breakfast Consumption

76. In the past 7 days, how many days did you eat breakfast?
(Breakfast includes a meal within 2-3 hours of waking, it does not
have to be certain foods). Circle one:

a. None

b. One day
in the last
week c. Two
days in the
last week d.
3-4 days in
the last week
e. 5-6 days
in the last
week

f. Everyday
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77. What did you eat for breakfast yesterday? Record all foods and
things added to foods, similar to a 24-hr recall.
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Section 11. Anthropometry

“Finally, we’re going to see how tall you are and how much you weigh.”

Height: 1. _ /8 inches 2. [8inches

Average of 1°' 2 measurements: __ /8 inche

If different by more than th inch take 3 measurement:

Brd measurement: __ /8 inches
Average of all 3 measurements: __/8inches
Weight: 1. . lbs 2. . Ibs

Average of 1% 2 measurements: _ . _Ibs
If different by more than 0.2 Ibs take 3*measurement:
3. . Ibs

Height _ft.__in

SELF-REPORTED (only in case of
refusal to be measured) Weight . _lbs
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Section 12. School and Recreation Center Program Participation

78. What is the name of your school? (If it is summer, note the name of the
school attended last year):

79. How often do you buy lunch at school in a week? times/week (0-5)

80. Does your school have a salad bar that children can use? Yes
No

81. How often did you use the salad bar last bar in the last week? (or the last

week school was in session): times/week

82. Do you or did you take PE classes at school? Yes No

83. # times took/take PE/week:

84. Do you participate in afterschool sports? Yes No

85. What sport(s) do/did you participate in after school?

86. How many hours do/did you participate in that sport(s) per week?
hours/week

87. Which recreation center did you go to in the last
month?

88. # times went to rec center in last month: times
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8.4 Adult Impact Questionnaire (AIQ)

B’More Healthy: Communities for Kids (BHCK)
ADULT IMPACT QUESTIONNAIRE (BASELINE)

Interviewer Name: Date: / /
Interview start time: : AM/PM

MM DD YY
Resp. Name:

Relationship to Child (if applicable):

Resp. Address:

Phone Numbers: #1 #2
#3

Email address:

Child Name: Child ID #:

Signed consent obtained?: Yes [1 No [

Interview Checklist

“Before we begin, | want to give you some important information about this survey.”

1 This survey will take approximately 60 minutes. ___

2 All information collected will not be shared with anyone. __

3. There are no right or wrong answers. ____

4 If you need any of the questions or answer choices to be repeated, please ask me and | will
be happy to help you. ___

5. You can opt out of the survey at any time. ___

6. Thank you so much for your help. __

“l am going to ask you questions about the types of foods you buy and prepare for you and your
child (name). | will also ask you about how you prepare foods for you and your child (name) and
where you shop for foods. | will ask you how money affects the food you eat and, towards the end of

the interview, | would like to get your height and weight.”

Inclusion Criteria. Only conduct the interview if the respondent meets the following criteria:

1 Provides signed consent form

2 Is one of the main food shoppers in the household

3. Is at least 18 years of age

4 Will live in the neighborhood for at least one year and will be available for follow-up

[NOTE: AFTER INSPECTION AND CHECKING OF FORM, REMOVE THIS TOP SHEET AND
KEEP IN A SEPARATE LOCATIO
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Section 1 — Household information

1. How many people live in your household?

(Fill in the blank)

2. How many children (under 18 yrs) live in your household?

(Fill in the blank)

3. If yes, what is each child’s age?

(Fill in the blank)

4. Do any of your children attend a recreation center in Baltimore?

(Fill in the blank)

5. If yes, what the name of the recreation center?

(Fill in the blank)

Section 2 — Food source and purchasing

| am going to now read a list of locations or sources where you may have gotten food in the last 30
days. For each food source/location please tell me how many times in the last 30 days you got food
there. [Refer to photographs for corner stores and carryouts]

In the last 30 DAYS, how many times
did you purchase or get foods from the
following locations?

6. A farmer’s market in Baltimore City

7. Alocal or urban farm stand

8. An Arabber or mobile produce cart

9. Street food vendor

10. A public market
(i.e. Lexington Market)

11. The Virtual Supermarket program

12. A local corner store

13. A supermarket or grocery store
(include Walmart)

# of
times

Did you get fresh Address(es) of food
fruits or source/location
vegetables? (raw or
cooked, not in Most often Second
sandwiches, don’t most
include potato) often

Yes O No O

Yes [ No [I

Yes [ No [I

Yes O No O

Yes [ No [I

Yes O No O

Yes [ No [I

Yes O No O
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14.

A wholesale food store
(i.e. Sam'’s club, BJs, Costco) e e B

In the last 30 DAYS, how many times # of Did you buy fresh Address(es) of food
did you purchase or get foods from the | times fruits or source/location
following locations? vegetables? (raw or
cooked, not in Most often Second
sandwiches, don’t most
include potato) often
15. Alocal carryout Yes [ No O
16. A chain fast food restaurant

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

(McDonalds, KFC etc) Yes O No [

A specialty store

(bakery, African store, coffee shop) Ve B Hogs

A sit-down restaurant, bar/pub Yes [ No OJ

Food pantry Yes [ No O

Church or community center Yes [ No O

Convenience stores (chain stores,
i.e. Seven-Eleven, WaWa, Royal e e B
Farms, etc.)

Family/friends Yes [ No O

Other, please specify Yes [ No O

In the last 30 days, how much money did you spend in groceries for your household at a
supermarket, indoor market, or wholesale club? Do not include foods that might have been
purchased using food stamps, WIC, or other vouchers.

Dollars

If you receive food stamps, how much money did you spend in the last 30 days using food
stamp benefits to purchase groceries for your household?

Dollars

If you receive WIC, how much money did you spend in the last 30 days using WIC benefits to
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27.

28.

29.

30.

purchase groceries for your household? Check all that apply under the INFANTS, CHILDREN,
and WOMEN categories and sum the total estimated dollar amount.

INFANTS (less than 1 yr)

Fully Formula Fed Infant 0-3 Months ($165.00)
Fully Formula Fed Infant 4-5 Months ($185.0)
Fully Formula Fed Infant 6-11 Months ($130.00)
Partially Breastfed 0-1 Month ($15.00)

Partially Breastfed 1-3 Months ($75.00)
Partially Breastfed 4-5 Months ($90.00)
Partially Breastfed 6-11 Months ($85.00)

Fully Breastfed 0-5 Months ($0.00)

Fully Breastfed 6-11 Months ($70.00)

OO0oOooOoooo

CHILDREN (1-5 yrs.)
O Child 1-4 yrs ($35.00)

WOMEN
[0 Partially Breastfeeding ($50.00)
O Postpartum Non-Breastfeeding ($35.00)
O Fully Breastfeeding ($60.00)

Dollars
In the last 30 days, how much did you spend each time you went to a carry-out or drive-thru fast
food restaurant (include prepared food from convenience/corner store) for your household?
(ADMINSTRATOR: refer to table above to see how many times respondent “got” food from a
carry-out or drive-thru fast food restaurant. MULTIPLY this number by amount reported for
EACH time getting food from a carry-out or drive-thru fast food restaurant.)

Dollars Each Time

Total Dollars Spent Eating Out in Last 30 Days
In the last 30 days, how much money did you spend each time you went to a corner store or
convenience store (exclude prepared food) for your household? (ADMINSTRATOR: refer to table
above to see how many times respondent “got” food from a corner store or convenience store.
MULTIPLY this number by amount reported for EACH time getting food from a corner store or
convenience store.)

Dollars Each Time

Total Dollars Spent Eating Out in Last 30 Days
In the last 30 days, how much did you spend each time you went out to eat for you and your
household? (ADMINSTRATOR: refer to table above to see how many times respondent “got”
food from eating out. MULTIPLY this number by amount reported for EACH time eating out.)

Dollars Each Time

Total Dollars Spent Eating Out in Last 30 Days

In the last 30 days, how much total money did you spend on food for your household?

Dollars
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Section 3 - Getting of non-prepared foods for the household

Now | want to get an idea of how often you get some foods. Please think back over the last 30 days.

I’m going to name some foods and | want you to tell me how often you got these foods for your

household in the last 30 days/4 weeks. You may have gotten these foods by buying them, using food
stamps or WIC, or receiving them for free. Do not include prepared foods from vendors, delis, carry-

outs, and restaurants.

In the last 30 DAYS, how many times did you get these foods?

# of times

Dairy Products

31. Whole Milk (or Lactaid)
32. 2% Milk (or Lactaid)
33. 1% or skim milk (or lactaid)
34. Yogurt
Beverages | e
35. Regular soda or regular energy drinks
36. Diet soda or diet energy drinks (include Coke Zero, Sprite Zero, Pepsi

Next, etc.)
37. Fruit drinks, vitamin water, sports drinks, cocktail, lemonade
38. Water
39. 100% Fruit Juice (Brand: )
40. Sugar free drinks or drink mixes (Crystal Light, Wyler’s Light)
41. Sweetened Iced Tea/ Half and Half
42. Unsweetened tea/ Diet Half and Half
Fruit and Vegetables |
43. Apples
44. Oranges
45. Bananas
46. Applesauce
47. Other Fresh Fruit (Types: )
48. Frozen Fruit: (Types: )
49. Canned fruit (or fruit cup) in fruit juice (peaches, pears, mixed)
50. Canned fruit (or fruit cup) in syrup (light or heavy)
51. Fresh Vegetables (exclude regular potato) (Types:

)

52. Frozen Vegetables
53. Canned Vegetables
Meats
54. Tuna (canned), in oil
55. Tuna (canned), in water
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56. Hot dog, beef or pork sausage or bacon

57. Turkey hot dog, sausage, or bacon

58. Beans, dried or canned, no salt or sugar

59. Baked beans, pork and beans, beans with salt added

Cereals&Bread | e

60. Sugary cereals (Ex. Fruit Loops, Crunch Berries, Corn Pops)

61. Low sugar, low fiber cereals (Ex. Corn flakes, Cheerios)

62. High fiber cereals (Ex. Bran flakes, shredded wheat, raisin bran,
granola)

63. 100% Whole wheat bread

64. White bread or Split top wheat

65. Hot cereal (oatmeal, grits) (plain)

66. Hot cereal (oatmeal, grits) (sweetened)

Snacks s

67. Chips (Potato chips, Doritos, Tortilla chips, Cheese curls)

68. Pretzels

69. Baked Chips (Type(s): )

70. Reduced-fat Chips (Like R.F. Doritos) (Brands(s):
)

71. Cookie, Cake or Danish (ex. Honey bun, Tastycake)

72. Granola Bar or cereal bar

73. Candy (candy bars, chocolates, Skittles, Gummy bears, etc.)

74. Ice cream, snow balls, show cones

75. Dried fruit, nuts, or seeds (like sun flower seeds)

76. Juice popsicles

Condiments & others

77. Butter, margarine or shortening

78. Oil (e.g. vegetable, olive, canola)

79. Reduced fat butter or margarine

80. Cooking spray

81. Mayonnaise

82. Lite Mayonnaise

83. Ketchup

84. Mustard

Section 4 — Preparation Methods

85. In the last 30 days, how many times did you prepare a meal? It may help you to think on a week
by week basis. [A meal is considered combining 2 or more food ingredients with or without
using heat — e.g., cereal with milk, pasta with sauce.]

Number of times
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Now | will read a list of foods you may have prepared for your household in the last 30 days. For
each food item, | would like to know what top 3 most common cooking methods were when it was
cooked in your home. Please tell me whether you deep fry, pan fry, pan fry and rinse in hot water,
cook with cooking spray, broil, grill or BBQ, steam, boil, or microwave the food.

In the last 30 days, what |Dee |Pan-|Pan- |Pan- |Use Broile |Grilled |Steam |Boile |Raw |Micr |Not

was the most commonly |P Frie |Fried, |fried, |Cookin |d/ or ed d owa |prep
used cooking method for Frie d. draine |drained|g Baked [BBQed ved .ared
each of the following with |d and |Spray in
foods? oil r|r_15ed the
with last
hot 30
water days

86. Chicken

87. Pork (incl bacon)

88. Ground beef

89. Turkey (incl ground
turkey or bacon)

90. Eggs

91. Greens (not lettuce)

92. Potatoes

93. Fish

Section 5 - Psychosocial Factors

Food-Related Self-Efficacy

I am now going to list some food-related activities. | would like you to tell me how easy or difficult it
would be for you to do each activity for you in your daily life, as it is right now, by choosing one of
these answers: would be very easy, somewhat difficult, very difficult, or impossible to do regularly.

(Check ONE response.)

94. How easy or difficult would it be for you to regularly use cooking spray (like Pam) instead of oil,
shortening, or butter when preparing meals?

VBIY BASY.. .. eeteiiie e ettt e e e ettt e e e e e e et e et e e e e e e e et ——eaaeeeeah———eeaeeeaaaarbareaaeeaaaarranees O
Somewhat diffiCUlt ........cccooiiii e a
Very diffiCUIL ......ooiiii e e e e e O
Would be iMPOSSIDIE ........cooiiiiiiiee e O

95. How easy or difficult would it be for you regularly reduce the number of times you buy carryout
or fast food restaurant food for the household?

N BIY BASY ... .tteeteee e ettt e oottt e e oottt et e e e e e taeee et ee e e e aaeeeeeeeeeaanateeeeaaeeaaannneeeeaeeeaaannnareeaaaean O
Somewhat diffiCUlt....... ..o e O
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VErY dIiffiCUIL ..oeeeeieee et e e e e e e e e et e e e e e e se et r e e e aeeseananreeeaeeean O
Would be iMPOSSIDIE ..ot e e e e e e e e e e eaaa e an O

96. How easy or difficult would it be for you regularly use 100% whole wheat bread to make
sandwiches or toast for the household?

VMY BASY ..eiiiitiit ettt ettt ettt h et e e e bt a e e e n e e e O
Somewhat diffiCUIL.........ooiie s O
AT PRI O
Would be IMPOSSIDIE.........cooiiiiiice e et O

97. How easy or difficult would it be for you regularly read the nutrition facts on food labels to
decide what foods to purchase for the household?

VBIY BASY .. .utteiiiee e e ettt e e et e et e e e e e e et e e e e e e e e tb———eeeeeeeat————eaaeeeaatb———etaeeeaaaarreeeaeeeaanaarraaaaaeaan O
Somewhat diffiCUlE........c.oiii e a
VErY dIiffiCUIL ..ot e e e e e e e et e e e e e e e e e a e e e e e e s eannnreeaaaeean O
Would be iMPOSSIDIE.......cee et e e e et e e e e e nnneeeaaa e an O

98. How easy or difficult would it be for you regularly buy cereals with less sugar like Cheerios for
breakfast instead of high sugar cereals like Frosted Flakes, Honey Nut Cheerios for the

household?
VMY BASY ..ttt ettt ettt ettt h et h et e e n e O
Somewhat diffiCUIL.........ooiie s O
VErY diffiCUIL ...ttt O
Would be IMPOSSIDIE ......ocoiiiiiie e O

99. How easy or difficult would it be for you regularly buy baked chips or pretzels instead of regular
chips as a snack for the household?

VMY BASY .. iiiitiie ettt ettt ettt h ettt e h e et e e e e n e et e O
Somewhat diffiCUIL.........oooi e O
VErY dIffiCUIL ...t O
Would be IMPOSSIDIE........ccooiiiiiieee e e O

100.How easy or difficult would it be for you regularly have fruits or vegetables as a snack (or giving
them to your child as a snack)?

VEIY BASY ..uutteiiieeeee ittt e e e e e ettt e e e e e et e e e e e e eetb—aeeeee e e e aaa———eaeeeeaatb——e et aeeeaaaaraeeeaeeeaannnrrraaaaaaan O
Somewhat diffiCUlE..........oiiii e a
VEry diffiCUIL ... oottt e e e e e ettt et e e e e et e e e e e e e e e nnneeeaaaaan O
Would be IMPOSSIDIE.........cooiiiiieee e O

101.How easy or difficult would it be for you regularly eat fresh, or frozen vegetables (not corn,
potatoes) everyday?
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VBIY BASY .. .uttieiiee e e ettt e e et e ettt e e e e e ettt e e e e e e e e tb—aeeeeeeeeaeaa——eeeaeeeaahh——eetaeeeaaaartreeaeeeaaarrraaaaaeaan O

SoMEWhAE AIffICUI...... e et O
VEIY QIffICUIL ...eeeiee et e e e e e e e et e e e e e e es e s eeeeeseasnnreeaaaeean O
WOoUId B IMPOSSIDIE.......ccceeiieiiee e e e e e e e e e e e e s eearareeeaeeean O

102.How easy or difficult would it be for you regularly choose 1% or skim milk (or Lactaid) instead of
2% or whole milk (or Lactaid)?

VEIY CASY .oiiiiiiii ittt ettt et h et e e e h e et n e e et e e O
Somewhat diffiCUIL.........oooi e O
VEIY QIffICUIT ...eeeeee et e e e e e e e e et e e e e e s ee e s e e e aeeseannnraeaaeeean O
WOoUId b IMPOSSIDIE.......ccoieiieiiie e e e e e e e e e e e s e e eaaeeean O

103.How easy or difficult would it be for you regularly choose water/low sugar beverage (low-calorie
teas, flavored water, diet soda) instead of regular soda/tealjuice drinks?

VBIY BASY .. .uiteiiiee e e ettt e e et e et e e e e e e et e e e e e e eetb—aeeeee e e eata——eeaeeeeaatb——eeaaeeeaaaar—reeaeeeaannrrreaaaaeaan O
Somewhat diffiCUIL.........ooo e O
VErY diffiCUIL ... bbb O
Would be IMPOSSIDIE........ccoiiiiiiiee et O

Intentions about foods

| am now going to ask you questions about how you prepare foods and how you purchase foods for
you and (name of child). For each question, | will give you three choices. Please tell
me which one of the three options you would do. (Check ONE response.)

104.The next time you fried eggs for the household, what would you use to fry them?
COOKING SPray.......uvveeieeeiiiiiiiieeeeeeeecirieeeeeeeeenenns O
Vegetable Oil...........coooviiiiiiiiiiiie e O

Vegetable shortening, margarine, butter, or lard .[J

105.The next time you have to cook ground meat for the household, which method would you use?

Frying then draining and rinsing off the fat with hot water ......................., O
Frying inits OWN fat ... O
Frying in its own fat and also drain ...........cccuviiiii i O

106.The next time you buy fries from a carryout restaurant, which would you choose?

Medium........covvvvveeeeeeeeennnes O
Large ....eeeeiiiiiiiiieeeee O
Small ..cooooiiiiiieiee, O

107.The next time you buy cereal, which would you choose?

Cheerios......cccoeeeeeeeveevnnnnnn. O
Frosted Flakes................... O
Cap’n Crunch.......ccccceeenn. O
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108.The next time you buy milk, which would you choose (include Lactaid)?

Regular, whole milk ........... O
2% MilK.....ooooeiiiii O
1% or skim milk ................. O

109.The next time you want to buy a salty snack, which would you choose?
Regular Potato chips ......... O

Baked chips .......cccccceeunie O
Pretzels .....coovvevvveveeeeeeennnns O

110.The next time you want to buy a sweet snack, which would you choose?

(o] o[V | S O
Granola bar.............cccouu..... O
Tasty cake......cccceecvvvrinnen. O

111.The next time you buy a drink for the household at a grocery or convenient store, which would
you choose?

Sugar free drink mix (like Crystal Light)........ O
Fruitpunch........coooiii O
Fruit -flavored soda..............coooviiiininn. O

112.The next time you are thirsty, which would you choose?

Regularsoda.........cc.oe.... O
Lite or diet beverage.......... O
Water......coooovoeeiiiie, O

113.The next time you buy bread at the store, which kind would you buy?
White Bread............coocviiinin. a
Split Top Wheat bread.................. O
100% Whole wheat/grain bread...... O

Food-Related Knowledge

| am going to ask you more questions about food preparation and food purchasing. For each
question, please pick the answer that you think answers the question best. If you are not sure of the
answer, just give me your best guess. (Do not read answer choice D. Only mark it if respondent
explicitly states that he/she does not know. Please be sure that this survey is not in view of the
respondent for this reason.)

114.Which of the following adds the least amount of fat?

Vegetable oil............c........ O
Shortening .......c.coccvveinneen. O
Cooking spray........cccccouee. O
Don’t KNnOW.......cccuvvvevinenenn. O
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115.Which of the following do you think is a low-fat option to choose from a carry-out menu?

Burger with French fries ...........ccovvieviiiiicciinee. O
Chef Salad with Blue Cheese dressing ............... O
Grilled chicken with baked potato........................ O
DONM't KNOW ...t O

116.Which cereal do you think has more fiber?

Raisin Bran........ccccccooveeeen. O
Corn flakes .......ccccvvvcieenene. a
KiX oo a
Don't kKnow........ccocvvevveenne. a

115. Which milk (or Lactaid) is lowest in fat?

Whole milK........ccccocvvennenne a
Skim milk or 1% milk ......... O
2% MilK...oveeiiieiieeieeeeee O
Don’t KNnOW.......cocuvevevninenenne O

116.Which of the following drinks has the least amount of calories?

Crystal Light.........ccccccee.. O
Regular Pepsi..........cc..... O
100% Juice........ccccecuveeunenn. a
Don't kKnow........ccocvvevveenne. a

117.Which of the following drinks is 100% juice?

Sunny Delight.................... O
Juicy Juice.......cccoeciiiinnen. O
Fruit Punch ..........ccooeee. a
Don't kKnow........ccovvevveenne. a

118. Which of the following has the least amount of sugar?

Pears in fruit juice............... O
Pears in light syrup............ O
Fresh sliced pears ............. O
Don’t KNnOW.......cccuvvvevinenenn. O

119.Which of the following side dishes has the least amount of fat?

French Fries .......cccovvvveven. O

Potato salad (with mayo)...[J
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Nutrition Amount/serving %DV*  Amount/serving %D\ =

Facts Total Fat12g  18% Sodium 940mg 39%

Serv. Size 1 cup

Total Carb. 24g

8%

Servings About 2 Polyunsat. Fat 1.5g

(2499) Sat. Fat 6g 30%

Dietary Fiber 19 4%

Calories 250 Monounsat. Fat 2.5g

Sugars 1g

i 1L theleet 60ma

20%

Protein 10g

2022

(D) are based on a

Section 6. Health Beliefs and Attitudes

2,000 calorie diet.  Vitamin A 0% # Vitamin C 0% = Calcium 6% » Iron 8%

Canned beans n’ pork

Don’t know

O

O

Nutrition label reading (Write
DK for don’t know)

120. How many calories are in

each serving?

121. How many grams of fat are
in each serving?

122. How many grams of fat are

in the entire package?

| am going to read you some statements. I'd like you to tell me how strongly you agree or disagree with
each statement by choosing one of the following responses [Refer to answer sheet]: strongly disagree,

disagree, undecided, agree or strongly agree.

answers to these questions. | just want to know what you think.

Remember that this is not a test. There are no right

Healthy Foods

Strongly
Disagree

Disagree

Undecided

Agree

Strongly
Agree

123. Healthy foods are expensive.

124. Making a healthy dinner
takes too much time.

125. Preparing and eating healthy
foods is important to me.

126. | don’t buy healthy foods at
corner stores because they
are not available.

127. | cannot afford to eat healthy
foods.

128. Healthy foods are tasteless.

129. Making a healthy dinner for
my family is expensive.

130. Healthy foods are not
convenient to make.

131. | think a lot about what | eat.

132. Healthy foods are important
for my child’s health.
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Body Image and Health

Strongly
Disagree

Disagree | Undecided

Agree

Strongly
Agree

133. | am satisfied with my
weight.

134. | am satisfied with the way
my body looks.

135. | am content with my child’s
weight.

Section 7 — Food Assistance Participation

In the past 12 months, since (this month) 2012, did you or anyone in your household receive any of
the following? (Check Yes or No for each program.)

Program Type

Receive? Yes/No

(Check ONE answer per program)

136. WIC Yes O No [
137.SNAP benefits Yes O No [
138. Free or reduced cost school breakfast Yes [ No [
139. Free or reduced cost school lunch Yes [ No O
140. Head Start or daycare assistance Yes [ No O
141. Other (Specify)

141. If you received SNAP benefits in the last 6 months, on what day of the month did you

usually receive your food benefits?

Section 8— Demographics and Contact Information

142. What is your Date of Birth?

/ /
MM DD YY
143. Sex:
Male........ O
Female....[O

144. What is your race/ethnicity?

American Indian/Alaskan Native....................

145. What is your ethnicity?

Hispanic or Latino...............ccccoiiiiiiiis

Not Hispanic or Latino...........................
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146. What is your current marital status? (Check ONE response.)

Never married .......cccoceveerereenennnn. O
Married........cooveveerieeieeee e, O
Separated ........c..ccoveeeeeieiieieeeenn. O
DIVOrCeA.......eeeeeeeieiesieeeie e O
Widowed ........ccooveveeeriiieeiiceenenne O
Decline to answer ............ccceeveunnen. O

147.What is the highest degree or level of school you completed? (Check ONE response.)

Less than 6" grade O
6t grade .....ooovevreniennnn, O
7hgrade.......cooeeveeeennn O
8 grade.....c.ccovevveueennnene. O
9" grade ....ceoeeeieieee O
10" grade.......ccceveeueenrenne. O
11 grade ....ooeveeeveneene, O

High school (12t grade)... [

GED ... O
<2 yrs college................... O
Associate’s degree........... O
Bachelor's degree............. O
Graduate school............... O
Vocational school............. O
Other....cooevieieecieeee, O

If Other, specify:

148.Are you currently employed? (Check ONE response.)

YES i O
NO oot O
Retired.......cccooveivieeenennns O
Disabled .......cccccevveerniennns O
Other....ccoovviieieeee O

If Other, specify:
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149.If yes to Question 53, what is your employment status? (Check only ONE response.)

Full-time .......ccoooeviiiiieiie e, O
Part-time ..........ccooiiiiieiiiieee, O
Seasonal/occasional ..................... O
Student .......oooiiiiiiii O
Unemployed — looking for work ....... O
Unemployed ........ccceieeenniecnecee O
Other ....oooveiiiiiii e, O

If Other, specify:

150. In which range is your annual household income? (show card and ask
them to point)

0-10,000.............. O
10,001-20,000........ O
20,001-30,000........ O
30,001-40,000........ O
40,001-50,000........ O
50,001-60,000........ O
60,001-70,000........ O
70,001-80,000........ O
80,001+...ceueannnn., O

Declined to answer...[1

151. What is your current housing arrangement?

OWN Property........ccceeveeeveveeeveeeneeneennn. L

Live with family who own the property.... [

Live with family who rent property ......... O
Transitional housing.............c..cccooeeenneo. O
Shelter .....coouiieiiiiiiee e O
Group HOUSE........unvvniiiiiieceieeen O
Other: .0
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Section 9 — Food security

Now I’'m going to read you several statements that people have made about their food situation.
For these statements, please tell me whether the statement was often true, sometimes true, or
never true for (you/your household) in the last 12 months—that is, since last (name of current
month).

Household Stage 1: Questions 152-154

152. (I/We) worried whether (my/our) food would run out before (I/we) got money to buy
more.” Was that often true, sometimes true, or never true for (you/your household) in the
last 12 months?

Often true
Sometimes true
Never true

DK or Refused

————
[ S —)

153. “The food that (I/we) bought just didn’t last, and (I/we) didn’t have money to get
more.” Was that often, sometimes, or never true for (you/your household) in the last 12
months?

Often true
Sometimes true
Never true

DK or Refused

————
et e —

154. “(I/we) couldn’t afford to eat balanced meals.” Was that often, sometimes, or never
true for (you/your household) in the last 12 months?

Often true
Sometimes true
Never true

DK or Refused

————
[ " —

Screener for Stage 2 Adult-Referenced Questions: If affirmative response (i.e., "often true" or
"sometimes true") to one or more of Questions 152-154, then continue to Adult Stage 2;
otherwise, if children under age 18 are present in the household, skip to Child Stage 1, otherwise
skip to End of Food Security Module.

Adult Stage 2: Questions 155-159 (asked of households passing the screener for Stage 2
adult-referenced questions).

155. In the last 12 months, since last (name of current month), did (you/you or other adults in
your household) ever cut the size of your meals or skip meals because there wasn't
enough money for food?

[]Yes

[]1No
[1DK
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156. [IF YES ABOVE, ASK] How often did this happen—almost every month, some months
but not every month, or in only 1 or 2 months?

Almost every month

Some months but not every month
Only 1 or 2 months

DK

————
[ S —

157. In the last 12 months, did you ever eat less than you felt you should because there
wasn't enough money for food?

[1 Yes
[] No
[] DK

158. In the last 12 months, were you every hungry but didn't eat because there wasn't
enough money for food?

[1 Yes
[1 No
[] DK

159. In the last 12 months, did you lose weight because there wasn't enough money for
food?

[1 Yes
[1 No
[1 DK

Screener for Stage 3 Adult-Referenced Questions: If affirmative response to one or more of
questions 155-159 continue to Adult Stage 3; otherwise, if children under age 18 are present in
the household, skip to Child Stage 1, otherwise skip to End of Food Security Module.

Adult Stage 3: Questions 160-161 (asked of households passing screener for Stage 3
adult-referenced questions).

160. In the last 12 months, did (you/you or other adults in your household) ever not eat for a
whole day because there wasn't enough money for food?

[1 Yes
[] No
[l DK

161. [IF YES ABOVE, ASK] How often did this happen—almost every month, some
months but not every month, or in only 1 or 2 months?

[1 Almost every month

[1 Some months but not every month
[T Only 1 or 2 months

[1 DK

Child Stage 1: Questions 162- 164: Households with no child under age 18, skip to End of
Food Security Module.
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Now I'm going to read you several statements that people have made about the food situation of
their children. For these statements, please tell me whether the statement was OFTEN true,
SOMETIMES true, or NEVER true in the last 12 months for (your child/children living in the
household who are under 18 years old).

162. “(I/we) relied on only a few kinds of low-cost food to feed (my/our) child/the children)
because (I was/we were) running out of money to buy food.” Was that often, sometimes,
or never true for (you/your household) in the last 12 months?

[1 Often true

[1 Sometimes true

[T Nevertrue

[1 DKorRefused

163. “(I/We) couldn’t feed (my/our) child/the children) a balanced meal, because (l/we)
couldn’t afford that.” Was that often, sometimes, or never true for (you/your household) in
the last 12 months?

[1 Often true

[T Sometimes true

[T Nevertrue

[1 DKorRefused

164. "(My/Our child was/The children were) not eating enough because (l/we) just couldn't
afford enough food." Was that often, sometimes, or never true for (you/your household) in
the last 12 months?

[1 Often true

[T Sometimes true

[T Nevertrue

[1 DKorRefused

Screener for Stage 2 Child Referenced Questions: If affirmative response (i.e., "often true" or
"sometimes true") to one or more of questions 162-164, then continue to Child Stage 2;
otherwise skip to End of Food Security Module.

Child Stage 2: Questions 165-169 (asked of households passing the screener for stage 2
child-referenced questions).

165. In the last 12 months, since (current month) of last year, did you ever cut the size of
(your child's/any of the children's) meals because there wasn't enough money for food?

[1 Yes
[] No
[] DK

166. In the last 12 months, did (CHILD’S NAME/any of the children) ever skip meals because
there wasn't enough money for food?

[1 Yes
[] No
[ DK

167. [IF YES ABOVE ASK] How often did this happen—almost every month, some months
but not every month, or in only 1 or 2 months?
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Almost every month

Some months but not every month
Only 1 or 2 months

DK

—_— e — —

168. In the last 12 months, (was your child/were the children) ever hungry but you just
couldn't afford more food?

[T Yes
[T No
[1 DK

169. In the last 12 months, did (your child/any of the children) ever not eat for a whole day
because there wasn't enough money for food?

[1 Yes
[T No
[1 DK
Section 10 - Anthropometry
Height
170.  Permitted height measurement? _ _yes  no
171.  Self-reported height (if declined) feet inches Don’t know
172.  Measured height: feet inches  or __/8 inches (without shoes) 15t
Measured height: feet inches  or __/8 inches (without shoes)
2nd

If more than .25 inches off measure a 3™ time

Measured height: =~ feet __ inches or I8 inches (without shoes)

3rd
Weight
173. Permitted weight measurement? _ yes _ no
174. Clothing:

__light (like t-shirt, shorts)

____medium (like shirt, pants, socks)

____heavy (like shirt, pants, socks, sweater, shoes, etc.)
175. __  __ __.__ pounds
me) ________.___ pounds (If measurement is off .5 pounds or more, measure a third
ime
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176. Self-reported weight (if declined measurement):

. ___pounds

Section 11-Medical History

In this section, | will ask you about your family and personal medical history. [Check ONE answer

per condition.]

. ___pounds

177. Has a | You that you have... A blood relative that they have...
doctor or
nurse ever told
9
a. Overweright or | Yes Yes
obesity
No No
Don’t Know Don’t Know
b. Heart disease | Yes Yes
No No
Don’t Know Don’t Know
c. High Blood Yes Yes
Pressure
No No
Don’t Know Don’t Know
d. Type?2 Yes Yes
Diabetes
No No
Don’t Know Don’t Know
e. Cancer Yes Yes
No No
Don’t Know Don’t Know
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8.5 Intervention Exposure Questionnaire (IEQ)

B’more Healthy Communities for Kids
Intervention Exposure Evaluation Form-Wave 2

Date: / / Data collector:
MM DD YY
Check one: Caregiver interview Child interview
Resp. Name: Resp. ID#
(First) (Last)

I’m going to ask you about or show you some pictures of materials that MIGHT have
been in SOME local stores and recreation centers.

1. B’more Healthy Communities for Kids Logo
a. Have you heard about the B’'more Healthy Communities for Kids (BHCK) program?

_ Yes No ___ Maybe
b. Have you seen this logo before? (SHOW the packet p.1)
Yes
No
Maybe

c. In how many different places (stores, rec centers, carryouts, social media, wholesaler,
community events) have you seen this logo?
__ None _ 1-2places  3-5places 6 or more places

(Don’t count: grocery stores, buses, metro stops, billboards or anywhere we have
not posted the BHCK logo)Show participant PG 2-9 with images of the stores.

2. Shelf Labels (SHOW the packet p.9)
a. Have you seen any of the B’more Healthy Communities for Kids shelf labels like these
in corner stores?

Yes

No

Maybe

b. In how many different corner stores or carryouts have you seen these shelf labels?
~ None _ 1-2stores  3-5stores 6 or more stores

c. How often have you purchased a food SPECIFICALLY because you saw a B’more
Healthy Communities for Kids shelf label with it?

Always or almost always

Often
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Sometimes
Rarely
Never

d.If you ever saw a shelf label, which of the following foods did you EVER buy in the
last year BECAUSE you saw a B’more Healthy Communities for Kids shelf label like
the ones I just showed you under it? (mark 1=yes, 0=no)

DID NOT SEE SHELF LABELS

Water

Diet/sugar free soda (Coke Zero, Diet Pepsi, Sprite Zero, Diet Sunkist, etc.)

Crystal Light packets

Higher in fiber cereals (like oatmeal, Raisin Bran, Wheaties, etc.)
Lower sugar cereals (like Cheerios, Kix, Chex, Rice Krispies, Corn Flakes etc.)

1% milk

Skim milk

Split Top Wheat Bread
Whole Milk

Cooking spray

100% Whole wheat bread
Whole Wheat Tortillas
Low fat string cheese
Low fat yogurt

Low fat condiments (miracle whip, low-fat mayo, ketchup, mustard)

Baked chips
Pretzels

Lowfat granola bar
Nuts/seeds/trail mix

Fruits (apple, banana, tangerine, raisins, canned fruit in 100% juice)

Vegetables (fresh, canned, or frozen)

Other

3. Taste Tests and Cooking Demonstrations

The B’more Healthy Communities for Kids has done a number of taste tests and cooking
demonstrations in stores and rec centers over the past year. Which of the following have

you participated in or seen in person?

*Cooking demonstrations only apply to child interviews

3.a. Taste Tests:

Yes

No

Maybe

Hugs

Sugar-free drink mix (Crystal Light)

Diet soda (Coke or Pepsi Zero)

Low-fat String Cheese

Low-fat granola bars
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3.a. Taste Tests:

Yes | No | Maybe

Tangerines

Baked Chips

Baby carrots

Low sugar cereal (Cheerios, Chex, Kixs)

100% whole wheat toast with peanut butter

Whole Wheat Quesadillas

Low-fat, Low sugar Cake

Whole wheat chips and tomato salsa

3.b. Cooking Demonstrations (Skip for AIQ):

Yes Mayb

Veggie Omelets

Baked chicken (Crispy Chicken nuggets)

Ramen Noodles

Healthy Veggie Pizza

Quesadillas and home made salsa

3.c. Did you attend the cooking event at Rita Church Recreation Center on
Saturday June 4" from 1:30pm to 4:00m? ((SHOW the packet p.10)

Yes
No
Maybe

4. Posters (SHOW the packet p.11-13)

The B’more Communities for Kids Project put up many posters in stores, carryouts and
recreation centers. Which of the following have you seen and/or read?

Posters

Yes | No | Maybe

“Refresh with sugar free soda”

“ Step up your water”

“ Hungry for a sweet snack?”

“Fruits are fine to snack-on any time!”

“Look to the wisdom of our ancestors”

“Reach your potential with whole grains”

“Reach your potential with smart cooking”

“Look for the leaf.”

“Try a fresh side or drink.”

“Make it a combo meal.”

“Try a combo Meal at Halal Foods”

5. Handouts (SHOW the packet p. 14-18)
The B’more Healthy Communities for Kids project has distributed multiple handouts.
Which of the following have you received and/or read?
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Handouts: Yes | No | Maybe

Refuel with these tips for smart snacking

High Energy Noodles Recipe

OPREVENT Approved Healthy Snacks

Stoplight snacks

Refuel with Smart Snacks

Why choose whole grain?

Reach your potential with 100% whole grains!

Rethink your drink; water has zero calories

Watch out for sugar!

6. Giveaways (SHOW the packet p. 19-22)

The B’more Healthy Communities for Kids project distributed gifts at participating stores
and recreation centers. Which of the following did you or anyone in your household
receive?

Giveaways: Yes | No | Maybe
Water Bottle
Drawstring Bags

Grape and Orange Stress Balls
Apple Pens

Chip Clips

Re-usable grocery bags

Jar openers

Portion Plates
Lanyards

Portion Bowl
Sunglasses
Sandwich container
Logo magnet

Coin Purse

Pen

Pencil
Measuring Spoon
Sticky notes

7. Educational activities

The B’more Healthy Communities for Kids Project did some educational activities with
displays in corner stores and recreation centers. Which of the following displays have you
seen or participated in? (SHOW the packet p. 23-25)
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Educational Activities Yes | No | Maybe
Rethink your drink

Lower Fat Cooking Display
Healthier Desserts

Have a craving for chips?
Rethink Your Veggies
Rethink Your Bread

8. Carryout menus
We also developed some new menus in carryout restaurants. Have you seen any of our
new menus in carryout stores? (SHOW the packet p. 26-32)

Menu name Yes No | Maybe
Halal Foods

T&M Carryout

Spencer’s Carryout

Banana House Carryout

Kings Mini Mart (L&T Mini Mart)
Saints Deli

WWW Pizza

3 Bears Carryout

Sunnyside Café

a. How many times did you buy a promoted side dish ( a green leaf item that was low in
fat and calories labeled with a green leaf logo) in the past 7 days? times

b. Was it because you saw the green leaf logo/promotional poster?
_ Yes No ___Maybe n/a

c. How many times did you buy a promoted menu item (a green leaf item that was low
in fat and calories labeled with a green leaf logo) ? times

d. Was it because you saw the leaf logo?

Yes No ___ Maybe n/a

e. How many times did you buy a healthy combo meal (a green leaf item that was low
in fat and calories labeled with a green leaf logo as a side and entrée and a low sugar
drink) ? times

f.  Was it because you saw the leaf logo/promotional poster?

290



_ Yes No ___ Maybe n/a

9. Participating Stores

Below is a list of stores that participated in the B’more Healthy Communities for Kids

Project. Please tell me how many times you bought something from each store in the
ast 7 days (SHOW the packet p. 2-9)

# times in
Store name and Location: past 7 days

Corner Mini Mart (526 Oldham Street)

Corona Grocery (3520 E Lombard St)

T&M Carryout (3812 E Lombard St)

CECIL KIRK

Barclay Food Market (2701 Barclay Street)

Green Mart & Deli (445 E 25th St)

Banana House Carryout (441 E 25th St)

CARMELO ANTHONY

Sun's Grocery (400 Pitman Place)

AJ Mini Mart (2039 Jefferson St)

Sunny Side Caf¢ (2420 E Monument St)

JD GROSS

Halal Foods (4202 Park Heights Ave)

Slaters Market (5125 Park Heights Ave)

Dash Convenient Mart (5110 Park Heights Ave)

TOWANDA

Convenience Store (4101 Reisterstown Rd)

WWW Pizza (3020 Liberty Heights Ave)

Saints Deli (3942 Park Heights Ave)

DEWEES

4744 Corner Store (4744 Alhambra Rd.)

Family Food Market (5413 York Rd, Baltimore)

David's Market (841 Belgian Ave)

RITA CHURCH

Kings Mini Mart (L&T Mini Mart) (1861 N. Collington Ave)

Fenwick Food Mart (2749 Fenwick Ave)

291



# times in
Store name and Location: past 7 days

Spencer’s Carryout (2446 E Preston St.)

10. Rec center activities (Skip for AIQ)

The B’more Healthy Communities for Kids Project included activities taught by BHCK
youth-leaders in some rec centers such as jeopardy, button making, bowling, UOENO
video, cooking classes, etc. There were 14 B’more Healthy lessons with games, activities
and cooking classes from November 2015 to June 2016. (SHOW Packet p.34-35)

a. How many of these sessions do you think you attended? sessions

b. Did you attend any of these recreation centers during the 2015-2016 after school
program?
Recreation Center Yes No

Cecil Kirk
Carmelo Anthony
J. D. Gross
Towanda
DeWees

Rita Church
Carroll F. Cook

Never

Less than 1 time per month
(1-11 times a year)

If yes, how often on average did you go to one 1-3 times per month

of the above rec centers during the 2015-2016
after-school program? 1-2 times a week

3 or more times a week

c. During 5 weeks, we a BHCK youth-leader held phone calls, text messages, and in-
person meetings with some youth in the community. Did you participate in the BHCK
summer peer-mentoring program in July 2015? (SHOW Packet pg. 35)

Yes No ___ Maybe
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In the last year (2015-2016) | Never
how many times did a

BHCK youth leader talk to

you about healthy eating at I-5 times
your rec center or through
text-message (SMS), at 6-10 fimes

your home, corner store, or

a park ? (Youth Leaders

were young people who are | 10+ times
close to your age and
worked for our program.)
(SHOW the packet p. 36-
37)

11. Social Media Activities (SHOW the packet p. 38-45)
a. Have you ever received a BHCK text (SMS) message? (Y/N) (SKkip for CIQ)
How many times per week did you receive a text message about the BHCK program?

(Skip for CIQ) (pg. 38)

b. Do you follow/like the BHCK Facebook page (bhck1)? (pg. 39)

Do you follow/like our Instagram site (bmore4kids)? (pg. 40)

Have you seen the following social media posts? (pg 41-45)
Social Media Post Yes No

For this week’s #SpotlightSaturdayBHCK, we
are featuring Saint’s Deli
#ThrowbackThursday to the BHCK Cooking
Event at Rita Church Rec

Check out our #video Choose What you
Chew
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Social Media Post Yes No

Now is the time to break up with Sugar!

#DidY ouKnow Hugs fruit drinks contain less
sugar than soda?

#Bmore4Kids works with Baltimore’s
carryout restaurants. ..

@Bmore4Kids Summer Snacks Challenge

The 3 phase diet to fix your metabolism

e. From April — July we have been doing some mailings. The letters were sent in neon
colored envelopes with a nutrition flyer, educational handout, invitation to an event/
postcard and an occasional giveaway (i.e. coin purse, pencil, pen, magnet etc.) (See pg.
46-47): Have you received a letter/ envelope from BHCK? ~ (Y/N)f. How
frequently did you receive a BHCK letter?

1 x per week

2 x per month

1 x per month

g. How many total envelopes have you received?

total envelopes
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8.6 Exposure Packet

Posters
. STEP UP YOUR WATER
5;;55§H foopn  MRERENG AU FAR

A

‘?.:_':h .
— FRUITS ARE FINE
Rafuel with a Tl}snn[}“u"
D ANYTIME
granola bar or fruit

m———
e ———

¥ 5

K Iy smtion | paiare  vadveatton Poakad Verkor | A1y 14 1

Toke cars of your body, mind, snd mpiet! | REACH YOUR POTENTIAL!

Look to the <l ¢ | With WHOLE GRAINS
wisdom of our '
Ancestors,

Drink plenty of water,
wat nature’s foods,
and be active often!

REACH YOUR POTENTIAL
WITH SMART COOKING

Swap in cooking spray for butter or ofl
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David's Market: (241 8aigan aval

Rita Chruch:
Ki Minl Mart: (1841 1. Caolington Avel

Fenwick Food Market: 2749 farmvick Ave|

O intery aniien L apevrs Evalvafion Pached Vo

Saints Dall: (3742 Parc Haignis Ave

O indere eniion £ apoire ealvation Pockel e ]| By Xl4) 7
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Dash Convenlence Mart: (51 10 & oe Hagnts Ave|

Towanda:

Raistarsbown Rd|

SO inrvention Exoire Svslvofion Pockal Verkor D | iy 014) &

Side Cafi: (2420 £ Monument st)
. ==

O iy anfion B apoiare £ wnbuafion Racked Verdor 1|y 2014 5
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U
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(3812 E Lombard 1)

Cecll Kirk;
Barclay Food Market: (2701 arcay Streat|
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Store Fronts

Carroll Cook:
Corner Mini Mart : (525 Oicnam Streat

BHOK infersention  paeiars £ walwafion facked Varion 1| Ly 018) 2

Spencer’s Camyout: (2446 £ Frestan 5t

REACH YOUR
POTEMTIAL WITH

REFRESH WITH

A SMART DRINK.

% GG | EEEEEEEEES

EHOX infars anfion Expeiurs £ vsleofion Pocket Verdon D | Ly D14) 3
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8.7 Supplemental Table S$4.1 for Chapter 4

Table S4. 1: Sensitivity analysis of caregiver’s correlaes of level of exposure to the
B’more Healthy Communities for Kids trial using quadratic model for linear regression®

Determinants of Exposure ~ Bivariate Analysis Final Multiple Model”
to BHCK Caregiver and Coefficient Coefficient
Household ¢ (robust SE) 957 Cl (robust SE) 957 Cl
Sex (Reference: Male) 0.17 (0.11) (-0.05;0.39) 0.18(0.11)  (-0.03;0.41)
Age (years) -0.01
(0.01) (-0.01; 0.01)
Education Level
< High School Reference
High School 0.02 (0.08) (-0.15; 0.20)
> High School -0.03 (-0.19; 0.13)
(0.08)

Individuals in the household 0.01 (0.02) (-0.03; 0.04)
Household Annual Income

(US$)
0-10,000 Reference
10,001-20,000 -0.12 (-0.28; 0.04)
(0.08)
20,001-30,000 -0.07 (-0.25; 0.11)
(0.09)
>30,000 0.01 (0.07) (-0.14; 0.15)
Food Assistance
Participation
SNAP (Reference: non- -0.06 )
SNAP) (0.07) (-0.18: 0.07) -0.03 (0.06) (-0.16; 0.09)
WIC (Reference: non- -0.01
WIC) (0.07) (-0.16; 0.12)
Housing Arrangement
szmg w/ family® or Reference Reference
other
Rented Eg'gg) (-0.21:0.16) 6 04 0.09) (-0.24: 0.16)

Owned 0.09 (0.11) (-0.11;0.31) 0.07 (0.11)  (-0.14; 0.30)

Notes: SE: robust standard error; CI: confidence interval; SNAP (Supplemental Nutrition
Assistance Program); WIC (Special Supplemental Nutrition Program for Women, Infants, and
Children)

2 Ordered logistic regression on overall BHCK exposure level (quartiles) among youth

® Final model selected based on goodness of best fit using stepwise backward regression for
lowest Akaike information criterion (AIC): 1185.1

¢ Living with family who own or rent the house

4 Other included: transitional housing or group house
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8.8 Supplemental Table $4.2 for Chapter 4

Table S4. 2: Sensitivity Analysis of Youth’s correlates of level of exposure to the
B’more Healthy Communities for Kids trial using Quadratic Model for Linear

Regression®
Bivariate Analysis Final Multiple Model®
Determinants of Exposure  Coefficient Coefficient
to BHCK Youth (robust 95% CI (robust 95% CI
SE) SE)
Sex (Reference: Male) -0.09 -0.08 (-0.21; 0.04)
(0.06) (-0.22; 0.03)  (0.06)
Age (years) -0.09 (-0.13; - -0.09 (-0.13; -
(0.02) 0.05)* (0.02) 0.04)*
Caregiver Education Level
< High School Reference
High School 0.06 (0.09) (-0.12;0.25)
> High School 0.09 (0.09) (-0.09; 0.27)
Individuals in the -0.02 (-0.06; 0.02)
household (0.02)
Household Annual Income
(US$)
0-10,000 Reference
10,001-20,000 0.07 (0.08) (-0.11;0.24) 0.02 (0.09) (-0.15; 0.20)
20,001-30,000 0.16 (0.09) (-0.03;0.36) 0.10(0.09) (-0.09; 0.30)
>30,000 0.17 (0.08) (0.01;0.33)* 0.11 (0.08) (-0.05; 0.26)
Food Assistance
Participation
SNAP (Reference: non-  -0.06
SNAP) (0.07) (-0.20; 0.07)
WIC (Reference: non-
WIC) 0.05 (0.08) (-0.09; 0.20)
Housing Arrangement
Living w/ family® or Reference
other?
Rented 0.12 (0.10) (-0.08; 0.32)
Owned 0.17 (0.11) (-0.05; 0.40)

Notes: SE: robust standard error; CI: confidence interval; SNAP (Supplemental Nutrition
Assistance Program); WIC (Special Supplemental Nutrition Program for Women, Infants, and
Children)

2 Ordered Logistic Regression on overall BHCK exposure level (quartiles) among youth

® Final model selected based on goodness of best fit using stepwise backward regression for
lowest Akaike information criterion (AIC): 707.3

¢ Living with family who own or rent the house

4 Other included: transitional housing or group house.
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8.9 Supplemental Table S6.1 for Chapter 6

Table S6. 1: Completed-case impact analysis not using inverse probability weighted method

Baseline Post-intervention Pre-post change:

Caregiver Fruit and Vegetable . . . . .
g g Intervention =~ Comparison  Intervention = Comparison difference © P

Behaviors

Mean SE Mean SE Mean SE Mean SE Effect (95% CI)

Acquisition (frequency/day) °

Healthful food score 1.52 007 147 007 140 007 141 0.07 -0.06(-0.25;0.12) 0.49
Unhealthful food score 1.27 0.07 131 007 121 0.07 129 0.07 -0.03(-0.25;0.19) 0.77
Home meal preparation

Frequency of meal preparation 3532 2.08 3427 202 3324 203 3830 208 -4.02(-10.9;2.90) 0.25
Healthful cooking score -0.08 0.06 -0.14 0.06 -0.01 0.06 -0.08 0.06 0.01(-0.22;0.22) 0.92

Daily Consumption (srv/day) ¢

Fruits 121 016 159 0.18 124 0.12 121 0.13 041 (-0.15,0.97) 0.15
Vegetables 136 010 1.59 0.11 1.10 0.07 138 0.08 -0.04(-0.36;0.27) 0.77
Fruit and vegetable 269 023 320 025 235 018 259 0.18 0.28(-0.38;0.94) 041

Abbreviations: SE (standard error); CI (confidence interval); srv (servings)

2 Multilevel models were conducted with Stata 13.1 package with the maximum likelihood option (complete-case analysis n=376 for purchasing
and n=188 for consumption).

®In all models: treatment group was coded as comparison (0) and intervention (1); time was coded as baseline (0) and post-intervention (1);
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standard errors were corrected for clustering for repeated measures from the same individual and BHCK neighborhood (from 1 to 30).
¢Mean adjusted difference in change over time for intervention compared to control adult caregiver
4 Fruit and Vegetable intakes were estimated via the Quick Fruit and Vegetable Screener from the National Cancer Institute’s Eating at America’s
Table Study (EATS) study.
°Fruit and vegetable acquisition frequency (daily) was estimated via a pre-defined list containing 100% fruit juice, apples, bananas, oranges, other
fresh fruits, frozen fruits, canned fruits, fresh vegetables, frozen vegetables, and canned vegetables (excluding potatoes and including beans).
Adults reported frequency of purchasing these items in the previous 30
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8.10 Supplemental Table S6.2 for Chapter 6

Table S6. 2: Difference of differences in mean change in food-related behaviors comparing BHCK level of exposure by wave 1

(reference) and wave 2 participants.

Overall BHCK Exposure Score

Change in food-related behaviors ¢

Mean Effect SE 95% C.1I.
Modifier
Healthful food acquisition score (daily frequency) 0.07 0.08 -0.10; 0.25
Unhealthful food acquisition score (daily frequency) -0.05 0.13 -0.31; 0.21
Frequency of home food preparation (days) -3.68 3.14 -10.11; 2.73
Healthful cooking methods score -0.07 0.11 -0.30; 0.15

Abbreviations: SE (standard error); CI (confidence interval)

2 Change from pre- to post-intervention evaluation, n=370. Difference in change in fruit and vegetable intake by exposure level and wave was not

possible to be calculated given that NCI FV screener was not employed among wave 1 participants at baseline.

® Multiple linear regression models clustered by BHCK zone, controlled for adult caregiver’s age, sex, income, and household size. Interaction

term between exposure score and wave
°Wave 1 = reference

4 Communication material score mean: 0.6 (observed range: 0-3.1); °Food environment intervention exposure score mean: 0.3 (observed range: 0-
3.1); fSocial media/texting exposure score mean: 0.2 (observed range: 0-2); ¢ Texting exposure score mean: 1.1 (observed range 0-3)
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8.11 Supplemental Table S6.3 for Chapter 6

Table S6. 3: Proportion of variability explained (effect sizes) after fitting multivariate linear and logistic regression models on the

correlation between social media exposure score and the change in food-related behaviors and fruit and vegetable intake

Social Media Exposure Score Change in food-related Social Media Exposure Score

Change in food-related behaviors (continuous)’ behaviors and fruit and (Low vs High)"

and fruit and vegetable intake

(continuous)™ Mean  Omega-Squared! vegetable intake (Negative/No — p - gp - 950, ¢ 1

change versus Positive)**

Healthful food acquisition score Healthful food acquisition

0.28  0.04 .12 0.15 0.85;1.47

(daily frequency) score

Unhealthful food acquisition score 0.47%  0.005 Unhealthful food acquisition 123 0.14 097 1.55
(daily frequency) score

Frequengy of home food 141 0 Frequenf:y of home food 097 0.12 076124
preparation (days) preparation

Healthful cooking methods

Healthful cooking methods score ~ -0.37  0.0008 096 0.12 0.75;1.23

score
Daily total fruit consumption 3.16%  0.04 Daily total fruit consumption® 1.5 0.19  0.93; 1.69
(servings)

Dally total vegetable consumption 021 0.005 Daily tota} Ve;getable 097 0.12 076124
(servings) consumption

Daily tota'I fruit anfl Vegcetable 204%  0.02 Daily tota} frlnt and vegetable 110 010 0.91:1.34
consumption (servings) consumption

Abbreviation: SE, bootstrapped standard error; OR, odds ratio (standardized effect size); CI, bias corrected confidence interval

2 Change from pre- to post-intervention evaluation, n=370

> Multiple linear regression models with bootstrap variance (2000 replications) and clustered by BHCK zone, controlled for adult caregiver’s age,
sex, income, and household size
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¢Fruit and Vegetable intakes were estimated via the Quick Fruit and Vegetable Screener from the National Cancer Institute’s Eating at America’s
Table Study (EATS) study. Sample size (n) = 184

4 Omega-squared (w?) estimates the proportion of the variance in the outcome which is due to the variance in the social media exposure score
°change in the outcome was categorized as 0 if no change or negative change, 1= if positive change regressed on social media score (0=low;
1=high) controlled for controlled for adult caregiver’s age, sex, income, and household size.

Social media/texting exposure score mean: 0.2 (observed range: 0-2); Low = 0 and High >0.01

* Statistically significant behavioral change at p<0.05
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