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Abstract

Objective—To examine associations between food insecurity, excess body weight, psychosocial
factors and food behaviors among low-income African-American (AA) families.

Design—Cross-sectional survey of participants in the baseline evaluation of the B’More Healthy
Communities for Kids (BHCK) obesity prevention trial. We collected data on socioeconomic
factors, food source destinations, acquiring food, preparation methods, psychosocial factors,
beliefs and attitudes, participation in food assistance programs, anthropometry and food security.
We used principal component analysis to identify patterns of food source destinations and logistic
regression to examine associations.

Setting—Fourteen low-income, predominantly AA neighborhoods in Baltimore City.

Subjects—298 adult caregiver-child (10-14 years old) dyads.
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Results—41.6% of households had some level of food insecurity, and 12.4% experienced some
level of hunger. Food insecure participants with hunger were significantly more likely to be
unemployed and to have lower incomes. We found high rates of excess body weight (overweight
and obese) among adults and children (82.8% and 37.9% food insecure without hunger; 89.2%
and 45.9% with hunger, respectively), although there were no significant differences by security
status. Food source usage patterns, food acquisition, preparation, knowledge, self-efficacy and
intentions did not differ by food security. Food security was associated with perceptions that
healthy foods are affordable and convenient. Greater caregiver body satisfaction was associated
with food insecurity and excess body weight.

Conclusions—In this setting, obesity and food insecurity are major problems. For many food
insecure families, perceptions of healthy foods may serve as additional barriers to their purchase
and consumption.
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INTRODUCTION

The coexistence of food insecurity and obesity has been identified in diverse ethnic
minorities and low-income settings (i 2 3:4: 5:6) African-American (AA) populations living
in urban areas in United States have high rates of obesity (45.0%) and related chronic
diseases (7). Compared to the general population, AAs also have a higher prevalence of food
insecurity (1:8:9), with 24.6% of AA households experiencing food insecurity in 2012,

compared to 14.5% of US households overall (8). Poverty exacerbates these associations (8.

A possible explanation for the association between food insecurity and obesity is that
families in limited resource conditions may compromise dietary quality in exchange for
calories (2:10;11,12) Bydgetary constraints may result in increased purchasing of low-cost,
non-nutrient rich and energy-dense foods, and decreased consumption of healthy foods, such
as fruit and vegetable (1:2:3: 4:11.12) | jkewise, federal food assistance programs that target
hunger and food insecurity seem to play a key role in this phenomenon (1:3:9: 13:14) Food
insecurity is defined as a household-level economic and social condition of limited or
uncertain access to adequate food, whereas hunger is an individual-level physiological
condition caused by a lack of food (%), Participation in the Supplemental Nutrition
Assistance Program (SNAP) has been directly associated with obesity in women (3:16) and
with unhealthier food patterns for AA populations, especially at the beginning and end of the
monthly benefit cycle (12:13:17),

Differential food access is another possible explanation for the link between food insecurity
and less healthy food choices among ethnic minority populations (9:11:14:18:19:20) 'rhan
neighborhoods that are both low-income and predominantly AA tend to have limited access
to healthy food sources (e.g., supermarkets) (18:21) as well as greater access to corner stores
and other types of convenience stores that are associated with higher obesity and chronic
disease rates (19:21:22),
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The majority of studies on the relationship between food security and obesity have focused
on socioeconomic factors (1:3: 4 10:17:23; 24) and energy and nutrient intake (12: 13; 24: 25),
and little is known about other factors influencing food decisions made by minority
populations 4:26)_ |n Baltimore City, AA food insecure households have shown greater
healthy eating self-efficacy and healthier food acquisition compared to food secure
households, even though they were less likely to adopt healthy cooking methods (26), The
literature is conflicting regarding the relationship between food-related psychological
factors (1:26:27) access to food in the context of food insecurity (4:11:20) and food-related
behaviors, such as the allocation of economic resources (2:28). Additionally, to date few
studies have investigated how beliefs and attitudes towards health and body weight influence
food security and nutritional status.(2:3)

In the current study, we conjectured that adult caregivers who reported higher levels of food
insecurity will show poorer household food acquisition patterns, be less likely to buy foods
at grocery stores and fresh produce markets, be more likely to visit local convenience stores,
and be less likely to show positive psychosocial factors (such as higher knowledge,
intentions and self-efficacy) for making healthier food choices and performing healthful
cooking practices, and show more reserved attitudes towards healthier eating and body
weight satisfaction for themselves and their children. We address the following questions:

1. How do child and adult overweight and obesity differ by food security status
among our sample?

2. What are the relationships between adult food-related attitudes, psychosocial
factors and behaviors with household food insecurity and child and adult excess
body weight?

METHODS
Study Setting and Design

A cross-sectional survey was administered to participants in the baseline phase of B’More
Healthy Communities for Kids (BHCK), an ongoing five-year obesity prevention trial that
aims to increase the demand for and access to healthy and affordable foods through
integrated interventions at the individual, family, youth-leader, recreation center, food store,
carryout restaurant, wholesaler, and policy levels (19,

The study sample came from 14 low-income and predominantly AA neighborhoods in
Baltimore City that were considered food deserts (29 i.e. a geographic area where the
distance to a supermarket is more than one quarter of a mile; the median household income
is at or below 185 percent of the federal poverty level; over 40% of households have no
vehicle available; and the average Healthy Food Availability Index score for supermarkets,
convenience and corner stores is lower than that of the food sources located in areas where
the majority of the population is white. Fourteen recreation centers were selected as central
points from which to define the geographic zones.
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Households were recruited from within low-income AA neighborhoods as part of baseline
data collection for the parent study. To be eligible the family needed to: 1) reside within a
mile and a half radius of a recreation center; 2) have at least one child between 10-14 years
old; 3) have no intention of moving within two years; 4) have a caregiver who was the
primary food shopper for the household willing to participate. Among households recruited
and screened as eligible, 24 were selected to be interviewed in each recreation zone (a
description of the randomization method can be found elsewhere (19)). If a selected
household was unable to complete the interview, then the next eligible one was chosen from
a recruitment list of 2250 eligible households.

We obtained an average of 21 household interviews per recreation zone (n=298). 13% of
households approached agreed to be part of the study.

This study was approved by the Johns Hopkins Bloomberg School of Public Health
Institutional Review Board (IRB). Families signed the written informed consent and
received $50 (total) in gift cards for participation. Parents provided consent for their child to
participate and children provided written assent.

The 176-item Adult Impact Questionnaire (AIQ) included items to measure demographics
and household socioeconomic information (sex, education, marital status, employment
status, and household income, and housing arrangement), food source purchasing,
acquisition of non-prepared foods for the household, food preparation methods,
psychosocial factors, household participation in food assistance programs, anthropometry
and food security.

The data were collected between June 2013 and June 2014, through interviews with the
adult caregiver primarily responsible for household food purchasing and preparation.
Interviews lasted on average 90 minutes. Data collectors were public health students and
staff who underwent extensive training and received certification on the study instruments.
Data were checked for errors and missing information by the interviewer and a second party
following each interview, after which they were entered and cleaned by a third party.

Food source destinations—We assessed the most common food sources used in the
past 30 days (How many times did you purchase or get foods from the following locations?).
Food sources were categorized: farmers’ market in the city; local or urban farm stand;
mobile produce cart; street food vendor; public market; the Virtual Supermarket Program;
local corner store; supermarket or grocery store; wholesale food store; local carryout; fast
food chain restaurant; specialty store (i.e., bakery, African store, coffee shop); sit-down
restaurant, bar or pub; convenience store; food pantry; church or community center; family
and/or friends).

Food acquisition patterns—Food acquisition, preparation, health beliefs and attitudes
and psychosocial factors scales were developed and assessed for internal consistency
reliability using Cronbach’s alpha.
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Household food acquisition patterns were determined based on how often the household
acquired selected foods over the past 30 days (How many times did you get these foods?). It
is important to note that food acquisition encompasses food that was purchased outright,
purchased with food safety net program benefits (SNAP, WIC), and food that was obtained
for free. A 54-food item list was designed: (1) based on previous research done in this
community (26:27) (2) formative research with the population of interest(1% and (3) to reflect
items that would be promoted during the BHCK intervention. The healthier food acquisition
score was the sum of the frequency of obtaining 27 healthy foods for each respondent
(n=296). Additive scores ranged from 2 to 315 with a mean of 39.31 (SD = 30.54, alpha =
0.79). Similarly, the less-healthy food acquisition score was a sum of the frequency of
acquiring 27 less-healthy foods during the same recall period (n=294). Scores ranged from 6
to 311 with a mean of 54.47 (SD = 39.77, a = 0.78). High scores indicate that foods were
obtained more frequently. The healthier and less-healthy food items are presented in the Box
1 (supplementary material).

Healthy Food Preparation—We asked participants to rank the top three most common
cooking methods used when they prepared meats (e.g. fish, chicken, turkey, pork, beef,
including bacon and ground meat); eggs; greens (except lettuce) and potatoes. Cooking
methods were assigned scores as follows: deep fry, or pan fry with butter or margarine (-2);
pan fry with oil, or not prepared at home (=1); pan fry, drained (0); broiled, boiled, grilled,
steamed, microwaved, baked without added fat, pan fry without oil, pan fry with water, raw,
use of cooking spray, pan fry, drained and rinsed with hot water (+2). The healthy food
preparation score was calculated by the weighted mean score for each food, taking into
account the following proportion: 60% (first method), 30% (second method), and 10% (third
method). Finally, the scores for all 8 foods were calculated and totaled to obtain an overall
score for each household (n=290). Total healthiness of food preparation scores ranged from
—2.67 to +4.93 with a mean of 1.38 (SD = 1.45, a = 0.54).

Healthy food beliefs and attitudes—Using a 5-item Likert scale, we developed four
subscales to represent different dimensions about beliefs and attitudes towards healthy food:
Affordability (three items); Convenience (three items); Importance (three items); and Taste
(one item). We also developed a Body Image and Health subscale (three items). The
subscale items are presented in the Box 2 (supplementary material). The level of agreement
or disagreement with each of the six positive statements were coded as: strongly disagree
(1), disagree (2), undecided (3), agree (4) or strongly agree (5); and inversely coded for the
remaining seven negative statements. Total scores ranged from 3 to 15 with a mean of 9.67
(SD =2.92, a = 0.76) for Affordability; from 3 to 15 with a mean of 10.08 (SD = 2.00, a =
0.42) for Convenience; from 4 to 15 with a mean of 12.44 (SD = 1.88, a = 0.59) for
Importance; and from 1 to 5 with a mean of 3.93 (SD = 0.94) for Taste. Higher beliefs and
attitudes scores on healthy foods reflect that the respondent showed a positive predisposition
to behave consistently favorably towards healthy food choices because they believe that they
are affordable, convenient, important to family’s health and palatable. Total scores ranged
from 3 to 15 with a mean of 8.87 (SD = 2.78, a = 0.61) for the body image and health
subscale. Higher belief and attitude scores on body image reflected caregiver body weight
satisfaction for themselves and their children.
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Food-related psychosocial factors—Psychosocial constructs were based on Social
Cognitive Theory (See Box 3 in the supplementary material).(3%) Eleven questions assessed
the level of caregiver food and nutrition knowledge related to food purchasing, food
preparation and understanding of information from nutrition facts labels. Food knowledge
scores were calculated for each household by summing the number of correct responses to
questions (n=297). The range for these scores was 2 to 11 with a mean of 7.08 (SD = 1.76, a
=0.42).

Ten questions about intentions for healthy eating focused on how respondents intend to
purchase and prepare food for themselves and their children. The responses were scored by
assigning 2 points to the healthiest option, 1 point to a less healthy choice, and 0 to the least
healthy choice. Scores ranged from 2 to 20 with a mean of 11.31 (SD = 4.16, a = 0.72;
n=293). Higher healthy eating intention scores indicated that the respondent had a positive
inclination toward healthy eating.

Ten self-efficacy questions elicited the respondent’s level of confidence in performing daily
food-related activities, such as making healthier food choices, using nutrition facts labels
and performing healthful cooking practices. The responses were based on the options: would
be very easy, somewhat difficult, very difficult, or impossible to do regularly, and responses
were scored from 3 to 0, respectively. Total scores ranged from 11 to 30 with a mean of
24.82 (SD = 3.82, a = 0.68; n=298).

We had missing data values for some of the scales (healthier food acquisition 2; less-healthy
acquisition, 4; food preparing, 8; knowledge, 1; intention, 5). We handled the missing data
by dropping those participants from the analyses.

Anthropometric measures—We directly measured weights and heights of 298 adults/
caregivers and 283 eligible children in the same household, using a Seca 213 Portable
Measuring Rod stadiometer and a Tanita BF697W Duo Scale. Respondents were weighed
and measured barefoot, in their clothes, removing only heavy outerwear. Body Mass Index
(BMI) was obtained calculating kg/mz2. Overweight was defined for adults as BMI between
25 and 29.99 kg/m2 and obesity as BMI greater than or equal to 30 kg/m2. BMI for children
up to 14 years old was assessed using BMI-for-age, according to WHO Child Growth
Standards (31). Overweight was defined as a BMI-for-age > 1 and < 2 z-score and obesity > 2
z-scores for children of the same age and sex.

Household food security status—Food security was assessed by the 18-item USDA
Household Food Security Scale for households with children under 18 years old (8:32),
Household food security was determined by the number of food insecure conditions and
reported behaviors reported in the past 12 months. The questions measured a cluster of
situations related to the experience of food availability and the physiological state of hunger;
perceptions that the food eaten by adults or children was inadequate in quality; instances of
reduced food intake, or consequences of reduced intake; and instances of reduced food
intake or its consequences for children. Responses to each question were coded as either
affirmative (yes, sometimes true, often true, almost every month, some months but not every
month) or negative (no, never true, only one or two months). We coded food security
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according to the methods of Bickel et al (32). Food security status was coded using
recommended scale values (32). For the analysis, food insecure households with moderate
and severe hunger were combined.

Data analysis

Descriptive statistics were calculated for demographic characteristics, attitudinal,
psychosocial and behavioral variables, food security and excess body weight status. One-
way ANOVA, Chi-square tests (2-sided) and Fisher’s Exact Test were used to compare the
groups by food security status. For all analyses p < 0.05 was the level of significance.

We performed a Principal Component Analysis (PCA) to derive patterns of food source use
by adults, reducing the list of 17 types of food source destinations to a few key patterns. For
better interpretation of the factors obtained (patterns), these were submitted to orthogonal
rotation using the Varimax. We used eigenvalues >1.0 to establish the number of factors to
be retained and assessments of proportion of variance accounted for by these factors. In
interpreting the rotated factor pattern, a selected food source was considered to load on a
given factor if the factor loading (FL) was > 0.6 (33). The retained set of factor scores were
saved as continuous variables, and mean scores were calculated by food security status.

We used logistic regression analysis to assess the association between attitudinal,
psychosocial and behavioral variables (which were each dichotomized with a median-split to
compare higher versus lower levels) with two dichotomous outcomes at the household level:
(1) food insecurity (food insecure without hunger, food insecure with moderate hunger and
food insecure with severe hunger combined and compared to those who were food secure)
and (1) excess body weight (adult and/or child overweight and obese at the same home). On
the basis of our conceptual framework (Figure 1) and hypothesis, we first examined the
unadjusted models for the following independent variables: patterns of food source
destinations (rotated factors generated by PCA), psychosocial scores (knowledge, intentions,
and self-efficacy), attitudinal scores (affordability, convenience, importance, taste and body
image), healthier and less-healthy food acquisition scores and food preparation score.
Finally, we examined all models adjusted for the following sociodemographic covariates
caregiver age (continuous), gender, education (high school completed or high school not
completed), marital status (indicator variables: never married; divorced/separated or
widowed; married), employment status (indicator variables: unemployed or looking for
work; student or seasonal work; employed full or part time), housing arrangement (indicator
variables: transitional housing/shelter/group house/other; live with family who own/rent the
property; rent or own property), number of people and children living in the household, and
food assistance benefits received in the past 12 months (SNAP and Special Supplemental
Nutrition Program for Women and Infants and Children - WIC). Alpha was set at p<0.05.
All analyses were performed using SPSS software (version 16.0, SPSS Inc., Chicago, IL,
USA).

Our primary models for excess body weight were defined by both the child and the adult
caregiver in the same household being overweight or obese. In sensitivity analyses, we
assessed whether results would be substantively different had we analyzed adult and child
overweight/obesity in separate models.
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Description of the study sample

We found that 41.6% of households had some level of food insecurity, with 12.4% reporting
having experienced moderate or severe hunger in the previous year (Table 1). The majority
of adult respondents were female who were never married and had completed at least 12
years of formal education.

Sociodemographic associations with food security

Food insecure households with hunger were significantly less likely to have full-time or
part-time employment (35.1%) compared to food insecure without hunger (53.3%) and food
secure households (56.3%). Seasonal jobs and student status were more prevalent among
both food secure (10.9%) and food insecure households with hunger (16.2%) compared to
those that were food secure without hunger. We also observed a significantly higher number
of family members (mean=5.1, SD=1.9) and children (mean=3.2, SD=1.6) among food
insecure households without hunger compared to food secure (mean=4.5, SD=1.5;
mean=2.6, SD=1.4, respectively) and food insecure with hunger (mean=4.2, SD=1.6;
mean=2.4, SD=1.5, respectively). Most of the food insecure households with hunger had
annual household income less than $20,000 (62.9%), and this proportion was significantly
lower for food secure households (44.2%). A high proportion of food secure (57.1%) and
insecure households (without hunger, n=67.5%; and with hunger, n=60.0%) showed an
income-to-poverty ratio under 1.0, indicating that their average income for respective family
size is below the official definition of poverty.

Excess body weight and food security status

We found marginally higher rates of adult and child overweight in our sample among low-
income food secure AA households, but higher proportions of adult and child obesity for
those with food insecurity with hunger, even though differences were not statistically
significant across the groups (Table 2). The proportions of overweight or obese among
individuals living in food insecure households with hunger were 89.2% for adults and 40.5%
for children.

Food-related behaviors and psychosocial factors associated with food security status

Table 3 shows the seven patterns of food sources destinations used to acquire food in the
past month. Factor 1 was labeled “Convenience store shopping” — and reflects a purchasing
pattern based on the habit of getting foods at corner stores and prepared foods from
restaurants, such as carry-outs and fast-food restaurants. Factor 2 — “Grocery store
shopping” — indicates acquiring foods at supermarkets, grocery and wholesale food stores.
The use of street food vendors and the support from family members and friends to acquire
foods for the household are exhibited by Factor 3, named “Social support and local
shopping”. Factor 4 — “Eating out and online grocery shopping” — corresponds to the use of
sit-down restaurants and the Virtual Supermarket program (a city-run free grocery delivery
program for food desserts) to buy food. Acquiring food at public markets and specialty
stores comprises Factor 5, entitled “Covered market shopping”. The habit of buying fresh
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produce at a local or urban farm stand contributes inversely (FL= —0.74) to the Factor 6
(“Farmers market shopping™), but this healthy habit also shows a positive relation to Factor 7
(“Mobile produce market shopping”) reflecting frequent use of Arabber or mobile produce
cart (FL=0.63). No significant differences of means between the food security groups were
found by food source use pattern.

No associations between participation in food assistance programs and food-related
psychosocial factors and behaviors were found (results not shown).

In unadjusted and adjusted models, no significant differences were observed in food source
usage pattern, frequency of food acquisition and healthiness of food preparation method by
food security groups (Table 3 & Table 5).

Regarding psychosocial factors, we did not find significant differences between food secure
and insecure respondents in unadjusted or adjusted models (Table 4 & Table 5).

Health beliefs and attitudes associated with food security status

In unadjusted models, we found that food secure respondents showed a higher level of
agreement with healthy food as being affordable, compared to both food insecurity groups.
Food insecure respondents without hunger tended to consider healthy foods less accessible
and less convenient to buy in the neighborhood and to prepare at home (Table 4). Each of
these results remained significant in the models adjusted for sociodemographic
characteristics (Table 5), with more food secure households perceiving healthy food as being
affordable and convenient, associated with 0.18 (95% CI 0.09-0.39) and 0.49 (95% IC 0.24—
0.95) odds of household food insecurity, respectively.

Caregiver body weight satisfaction score was lower in the food insecurity without hunger,
compared to food security (Table 4). However, upon adjustment for covariates, this
relationship was no longer statistically significant.

Factors associated with excess body weight

In the adjusted models (Table 5), a higher perception of healthy food as being convenient
was associated with a 57% decrease in odds of caregiver and child excess body weight. We
also found that higher satisfaction scores on beliefs about body image were associated with a
47% decrease in odds of caregiver overweight or obesity and child overweight or obesity
(adjusted model). We did not find significant associations between food-related behaviors,
psychosocial factors (as exposures) and household food insecurity and excess body weight
(as outcomes).

The sensitivity models that examined child and adult overweight/obesity in separate models
were substantively similar with the exceptions that in models examining only adult
overweight/obesity as the outcome, we find that the factor variable characterized by
shopping frequently at a covered market was associated with higher odds of overweight/
obesity (OR=2.51; 95% CI 1.07-5.91), and higher nutrition knowledge was marginally
statistically significantly associated with lower odds of overweight/obesity (p=0.097)
(results not shown).
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DISCUSSION

This is the first study to examine the associations between food security status, excess body
weight, and consumer food-related behaviors and perceptions among low-income AA
families with children living in Baltimore City. We found very high rates of adult and child
overweight and/or obesity, as well as a high prevalence of families that had recently
experienced food insecurity. Living in a food secure household was associated with the
perception that healthy foods are affordable and convenient. Not being an overweight/obese
caregiver and not having an overweight/obese child was associated with the caregiver body
satisfaction and the perception that healthy foods are convenient. Nevertheless, we did not
find significant differences regarding food-related behaviors and psychosocial factors across
levels of food security.

Prevalence of overweight and obesity in our sample of food insecure households with

hunger was 89.2% for adults and 45.9% for children. There is a growing body of research
corroborating the relationship between obesity and food insecurity (1 2 3:12:23: 34) 'with
clearer associations for women (1 3: 35), but still mixed results for children (8). Qur findings
were consistent in direction, but there was not a statistically significant relationship between
food insecurity and overweight or obesity among women or children. This may be
attributable to either limited variation in the socioeconomic and community demographics of
our sample, or potentially to the extremely high prevalence of overweight and obesity.
Additionally, perceptions and attitudes towards body size may vary by social and cultural
group 7).

Our data indicate that in our Baltimore sample, food insecurity rates (41.6%) are 1.7 times
that of households headed by individuals who are non-Hispanic black nationwide and
approximately three times the levels in the general US population ). Since all the
households included were drawn from low-income neighborhoods with high poverty

rates (19), higher rates of food insecurity were expected. Also, this result is consistent with
other studies that have found significant disparities in food insecurity among ethnic
minorities (1 4 14:24) ' A similar prevalence of household food insecurity has been found
among American-Indian families (45%). (4.

In terms of sociodemographic factors associated with food insecurity, many of our results
are in the expected direction and consistent with other studies. We found that caregivers
from food insecure households with hunger were significantly more likely to be unemployed
and have lower incomes compared to those who are food secure. Also, there was a higher
prevalence of food insecure families without hunger (67.5%) who had income below the
poverty threshold, though the differences between the groups were not significant. Similarly,
Suratkar et al (2010) also observed in a low-income AA in Baltimore City sample,
significantly lower employment among food insecure households (26). Unemployment or
other events that stress household budgets may influence food security as income is clearly a
critical economic determinant of food insecurity and hunger (1: 4: 17: 24;25),

Our study adds to the literature by examining consumer food decisions made by low-income
caregivers who are at high risk for being food insecure and overweight or obese. In this
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context, we found that food source destination, food acquisition behaviors and food-related
psychosocial factors were not associated with food security status. On the other hand, certain
health beliefs and attitudes were associated with food security status and overweight/obesity
status. Specifically, believing that healthy foods are affordable and convenient as well as
having a positive body image was related to lower odds of food insecurity. In line with that,
food secure respondents showed higher food and nutrition knowledge and intentions for
healthy eating compared to food insecure households, although this trend was not
statistically significant. Having a positive body image and believing that healthy foods are
convenient to buy and prepare were also related to lower odds of overweight or obesity.

Our findings around perceived affordability are consistent with previous work that has found
that perceiving healthy foods as unaffordable and being less satisfying (vs. energy-dense
foods) was negatively associated with the consumption of fruits and vegetables by food
insecure populations (3:29), Investigating different theoretical constructs as predictors of
food-related behaviors, such as those based on Health Belief Model and Social Cognitive
Theory, are useful to develop appropriate strategies focusing on consumer food choices and
dietary practices to foster low-income families’ health promotion and obesity prevention,
especially food program recipients (10: 30: 37) Yet to our knowledge, no studies investigating
associations between food assistance program use, perceptions of food access and food-
related psychosocial factors exist. Therefore, the BHCK program has focused on working
with wholesalers, local corner stores and carryout restaurants in Baltimore city to increase
access to healthy foods and promotes these foods through point-of-purchase activities, such
as cooking demonstration, taste tests and educational materials aiming to improve food-
related perceptions, and promote food selection and preparation behaviors among low-
income AA youths and their caregivers (19),

Although we found extremely high excess body weight in the entire sample, we also
observed higher levels of body weight and body image satisfaction among food secure
caregivers (for themselves and their children), compared to food insecure. It is worthwhile to
note that ethnicity and culture influence body size preference (37:38). Having a positive body
image was associated with a 45% lower odds of being food insecure. Body image
satisfaction may mediate the relationship between food security and food-related
psychosocial factors, such as intentions and self-efficacy to eat healthier foods (38). We are
unaware of any other studies that have examined body image in relation to food insecurity.
Being overweight or obese was also associated with having a more negative body image in
our sample. James et al (2012) identified that AA women are aware of health risks of
obesity, and believe that culture and genetics made them more susceptible to obesity 37,
Motivators to lose weight include having a health problem, improving one’s physical
appearance and saving money on clothes (37),

We were expecting to find associations between food security status and food source
destinations, but the lack of significant differences for preferred food stores and food
acquisition patterns between the groups may be due to the similarities in the local food
environment and access to food sources among low-income AA living in urban areas of
Baltimore City (2129139 Factors including fourteen types of food source destinations
accounted for the most variance explained, which allow us to infer that the three food
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sources destinations not retained (farmer’s market, convenience stores, and specialty stores)
were not frequently used by our sample. In this setting, the “Convenience store shopping”
(Factor 1) reveals that local carry-out, chain fast-food restaurant and local corner store are
important food venues for low-income AA adults. Corner stores are typically small stores
with limited space that stock primarily high-fat, high-sugar and high-salt foods, and have
been documented as the most frequently used food source by AA youth (28) and the second
most by AA adults living in low-income neighborhoods (21,

The current study has some limitations. First, it uses a cross-sectional design making it
impossible to determine how food insecurity may be associated with increased weight gain
over time. Second, given there are multiple scales to evaluate household food insecurity that
rely on different assumptions and metrics, comparability with other studies is difficult.
Third, our survey was administered to self-identified caregivers under the assumption that
they purchase most of the food and cook for other family members in the household, though
the extent of this practice could vary among low-income AA families. Fourth, given we
investigated food-related psychosocial factors and behaviors, performing a complementary
qualitative approach could have helped to identify and contextualize these constructs. Future
studies should include methods to better understand which factors influence decision-
making regarding household food acquisition and eating patterns (e.g. exploring
affordability, accessibility and other food access dimensions) and their relationship with
food insecurity and obesity. Further, food acquisition scores were based only on frequency
of items acquired, but did not take into account their quantity and size. The food acquisition
score also did not identify the participant’s primary food shopping/acquiring source (i.e. a
participant might go to a corner store everyday for small items — for example, a can of soda
— but still do their primary shopping at a supermarket) and our measure would not be able to
differentiate these behaviors. In order to establish more direct associations between
household food acquisition dynamics, food security and obesity, researchers should evaluate
portion size, total quantity consumed, or other factors that reflect the overall dietary quality
of each family member.

CONCLUSIONS

In summary, our findings suggest that obesity and food insecurity are major problems among
adults living in food deserts in Baltimore City. In this context, food insecurity was associated
with employment status, family size and income. Beliefs and attitudes towards healthy food
as being affordable and convenient were negatively associated with household food
insecurity. Overweight and obesity in the same family was associated with the caregivers’
perception that healthy foods are less convenient and with a negative body image. Given that
the households interviewed exhibited a similar pattern of food source destination, food
acquisition, preparation and psychosocial factors regardless of their food security status,
further qualitative research should be done to contextualize behaviors, beliefs and
experiences of food insecurity. Food-related consumer behaviors are key to empowering
families with children to make healthier decisions and overcome constraints in the food
environment regarding access to healthy foods. The BHCK, as a sequence to these baseline
data, will provide an opportunity to identify strategies to increase nutrition knowledge, self-
efficacy, intentions, and skills for behavior change that have the potential to address obesity
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and food insecurity. Additionally, the study’s findings could inform policy decisions and
food assistance program initiatives focused on food insecurity, given that low-income and
food insecure minorities are especially vulnerable to obesity.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Conceptual framework to understand the relationship between consumer food-related
behaviors, household food insecurity and excess of body weight
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Socioeconomic characteristics of the BHCK adult study sample by household food security status (n=298)

Food security status

Food Food Insecure
Secure
(n=174) without with
hunger hunger
(n=87) (n=37)
Individual characteristics
Age (years), mean (SD)¥ 39.2(9.8) 388(9.0) 37.7(10.2)
Female (%) 83.9 88.5 89.2
Education >12 years (%)// 83.8 724 7
Marital status (%)//
Never married 58.8 63.2 54.1
Married 253 195 18.9
Separated and divorced 12.9 12.6 27.0
Employment status (%)//
Employed (full-time or part-time) 56.3% 53.37 351%7
Seasonal and student 1097 35%7 1627
Unemployed/looking for work 63% 7 174" 2167
Participation in food assistance programs
in the past 12 months (%)
SNAPS 73.6 78.2 81.1
wicé 25.9 16.1 21.6
Free or reduced cost school breakfast / 86.8 89.7 86.5
Free or reduced cost school lunch / 87.4 92.0 89.2
Head Start or daycare assistance / 121 103 8.1
Household characteristics
Housing arrangement (%)//
Own property 21.3 12.6 10.8
Rent 69.0 75.9 73.0
plr_olgsrvt\)lllth family who own/rent the 8.0 8.0 8.1
hglrjigsitional housing, shelter or group 17 34 8.1
::Er;]b(esrg;‘feople living in the household, 45(15) * eq (19) “t an (16) +
:léfr;]b(esr;;;hlldren under 18 years of age, 26(14) * 45 (16) “t o4 (L5) +
Q;(:ggloh((;:)s;hold income less than aa2* 548 629*
57.1 67.5 60.0

Income-to-poverty ratio 7<1.008

iOne—way ANOVA with Bonferroni post hoc test to compare the groups
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§Pearson Chi-square to compare the groups (2-sided)
Iy Fisher’s Exact Test to compare the groups (2-sided)
”Source: U.S. Census Bureau, Weighted Average Poverty Thresholds, 2012.

*
fSignificant differences between groups (p-value < 0.05)
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Proportion of overweight and obesity by food security status among low-income AA households in Baltimore

City

Food security status =

Food | nsecure

Food Secure
without hunger  with hunger

Adult (%) (n=298)

Overweight? 20.1 18.4 16.2

Obesity$ 66.1 64.4 73.0
Child (95) (n=283)

Overweight / 28.7 207 216

Obesity 7 14.4 16.1 18.9
Household™™ (%) (n=283)

Overweight %/ 4.0 5.7 2.7

Obesity$ 7 10.9 115 16.2

fPearson Chi-square to compare the groups (2-sided)

7BMI 25 - 29.99 (kg/m2) (WHO)

$BMI 230 (kg/m?) (WHO)

//BMI-for-age > 1 and < 2 z-score for children of the same age and sex (WHO Child Growth Standards)

T

Ak
Adult and child overweight and obese in the same household

BMI-for-age = 2 z-score for children of the same age and sex (WHO Child Growth Standards)

*
No significant differences were found between groups (p-value < 0.05)
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Food-related behaviors, attitudinal and psychosocial factors by household food security status among low-
income urban African American families (n=298)

Food security satus ¥
mean score (SD)

Food | nsecure

Food Secure
(n=174) without hunger  with hunger
(n=87) (n=37)
Food-related Behaviors
Healthier food acquisition 39.26 (32.99) 37.30 (24.20) 41.89 (29.23)
Less-healthy food acquisition 54.10 (40.93) 54.17 (36.93) 55.73 (41.48)
Healthy food preparation 1.39 (1.38) 1.48 (1.62) 1.08 (1.38)
Healthy Food Beliefs and Attitudes
Affordable 1046 2.42)°7 890312  7.81(3.28)7
Convenient 10.47 (1.92) " 9.48 (1.96) ™ 9.68 (2.07)
Important 12.54 (1.74) 12.26 (1.96) 12.41 (2.31)
Tastes good 4.05 (0.84) 3.79 (0.98) 3.70 (1.22)
Body Image Satisfaction 9.20 (2.85) * 8.33 (2.41) * 8.57 (3.07)
Food-related Psychosocial factors
o dod and nutrition knowledge 7.14 (1.80) 6.99 (L.76) 6.97 (L61)
Intentions on healthy eating score 11.71 (4.21) 10.79 (4.01) 10.57 (4.19)
Healthy eating self-efficacy score 24.88 (3.70) 25.05 (3.76) 23.89 (4.49)

iOne—way ANOVA with Bonferroni post hoc test to compare the food security groups

*
7Significant differences between groups (p-value < 0.05)
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