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Abstract: Families living in under-resourced communities are at risk of obesity and obesity-related
chronic diseases. To develop effective interventions, it is important to identify parent and child
perspectives of factors that influence food-related choices and decisions. This paper reports qualitative
findings from a larger mixed method study investigating this topic. Hybrid thematic analysis was
used to code and analyze the interviews. Family-generated photographs of factors influencing
food choices were discussed during the interviews. Qualitative findings were organized by the
socio-ecological model. Verbatim quotes and photographs were used to support themes. Thirty-six
interviews were conducted (18 parents, 18 children). Findings from parents revealed personal (e.g.,
culture, beliefs, time), family (e.g., mother, child, father, health, finances, cohesiveness), environmental
(e.g., availability, convenience, cost), and other (e.g., school food) factors influenced food choices.
Similarly, child-reported influences were personal (e.g., preferences, beliefs, taste), family (e.g.,
mother, family encouragement, father, family time), social (e.g., school, friends), environmental (e.g.,
availability), and other (e.g., media, sports). The socio-ecological model provided a useful framework
for identifying factors that influence food choices and decisions of families living in under-resourced
communities. A deeper understanding of these factors could enhance both responsiveness and
effectiveness of interventions to enhance diet and reduce obesity risk in families living in under-
resourced communities.

Keywords: minority; culinary; qualitative; photo-voice; parents; children; under-resourced; socio-
ecological model; Black/African American; Hispanic

1. Introduction

Prevalence of child obesity in the United States is at an all-time high, with an estimated
2017–2018 prevalence of 19.3% [1]. This is particularly true among children who self-
identify as minority (25.8% Hispanic; 22.0% Non-Hispanic Black) [2] and those living in
low-income households [3]. Similar trends have been observed in Texas (TX). In 2018–2019,
17.3% of TX youth ages 10–17 had obesity [4]. Compared to their White peers, Hispanic
and African American children living in TX had nearly twice the rate of obesity [5]. Finding
ways to effectively address the obesity epidemic and related disparities is a public health
priority [6].

Children 2021, 8, 236. https://doi.org/10.3390/children8030236 https://www.mdpi.com/journal/children

https://www.mdpi.com/journal/children
https://www.mdpi.com
https://orcid.org/0000-0002-5491-8816
https://orcid.org/0000-0002-2106-3380
https://orcid.org/0000-0001-5653-8967
https://orcid.org/0000-0001-8868-0781
https://doi.org/10.3390/children8030236
https://doi.org/10.3390/children8030236
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/children8030236
https://www.mdpi.com/journal/children
https://www.mdpi.com/article/10.3390/children8030236?type=check_update&version=1


Children 2021, 8, 236 2 of 19

Evidence clearly establishes that multiple factors influence obesity risk [7,8]. Diet,
through its role in excess energy intake, plays an important role in overall risk [8,9].
Similar to obesity risk, multiple factors influence dietary intake, including personal food
preferences [10], the home food environment [11], food parenting practices [12], family
meals [12], household income [13], and food marketing [14], among others. Understanding
the ways in which these and other factors influence a family’s food choices is an important
first step in the development of effective interventions.

Not everyone is influenced in the same way, however. For example, families living
in low-income areas are more likely to be exposed to food marketing for less nutritious
foods and beverages [15]. They are also more likely to live in communities that have a
greater concentration of fast food restaurants and buffets [16] and less access to healthy
food outlets with reasonably priced foods, such as fresh fruits and vegetables [17].

The Socio-Ecological Model (SEM) provides a framework for understanding the
multiple levels that influence health behaviors [18] such as child obesity risk [19–21]
or dietary behavior [22,23]. Ecological Models, such as SEM, view child obesity as a
system, with multiple levels of influence [20,24,25]. The individual (intrapersonal level) is
nested within and interacts with social (interpersonal) and community (environmental)
domains. Understanding how these domains interact to influence food-related behaviors,
and ultimately, consumption, is essential to understanding behavior and developing
effective intervention approaches.

Within the SEM, family can also be viewed as a system operating within a larger
system. Family Systems Theory posits that families are comprised of individuals who act
independently, but who are also interconnected, where one member’s behavior affects
others in the system [26]. Family is an important influence in a child’s life; family, par-
ticularly parents, is the source of many learned behaviors, such as those related to food,
including preferences, beliefs, and dietary patterns [27]. Therefore, understanding multiple
family members’ perceptions is important to gaining greater insight than could be obtained
from interviewing only one family member. Dyadic research, i.e., conducting separate
interviews with parent/child dyads, is one way to accomplish this [28].

Qualitative research offers a systematic method for understanding perspectives, mean-
ings, and roles of individuals in real-world situations [29,30]. A strength of this type of
research is that it acknowledges and conveys respect for the lived experiences of others [31].
It is also a flexible methodology that can be used in multiple ways, such as developing
the item pool for a new survey instrument [32], designing intervention content [33,34],
and understanding intervention effects [35]. Qualitative research has also been used to
understand challenges faced by individuals in under-resourced communities, such as food
pantry clients’ perceived barriers to making healthy food choices [36] and the perceptions
about using farmers markets to purchase fruits and vegetables for their families among
urban Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)
clients [37].

Photovoice is a qualitative approach that provides an opportunity for participants
to “tell their story” in pictures [38,39]. It enables researchers to obtain a deeper, more
nuanced understanding of an individual’s reality, challenges, and perspectives regarding a
particular issue [38]. Photovoice has been used to understand perspectives on a variety of
issues and topics, including the built and social environments [40], factors that influence
body weight [39], dietary behaviors [41], and home food preparation practices [42].

Although it is well-documented that families living in under-resourced communities
face numerous challenges obtaining and consuming healthy foods [13,43], little is known
about the perceptions of parent–child dyads regarding factors that influence their food-
related choices, decisions and behaviors from a SEM perspective. This information is
critical for developing targeted, realistic, and appropriate interventions promoting healthy
dietary choices. Thus, the purpose of this research was to address this important gap
in understanding.
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2. Materials and Methods
2.1. Aim

This research was part of a larger mixed method study with parent/child dyads living
in under-resourced families in a large urban area in the Southwestern United States. Here,
we present the qualitative findings reporting family perspectives of factors that influence
their family’s food choices and behaviors. We also report parent-reported demographic
and household characteristics to contextualize the findings.

2.2. Research Design

Qualitative methods (telephone interviews, Photovoice) were used to gather the data
reported in this paper. Families were stratified by parent’s self-reported race/ethnicity
(Black/African American, Hispanic) and family role (parent, child). Each member of the
parent–child dyad participated in one interview. A total of 36 interviews were conducted
(18 parent, 18 child). Prior to completing an interview, parents provided demographic and
household information via an online survey hosted on a secure password protected website.

2.3. Setting

Families living in under-resourced communities in the Greater Houston, TX area
were recruited for this study. To identify potential areas in which to focus recruitment
efforts, zip codes of under-resourced communities were identified in the neighborhoods of
Houston and surrounding areas. The City of Houston “Super Neighborhoods” website
was a resource that indicated neighborhood demographic characteristics, including income,
educational status, and race/ethnicity. The neighborhoods with a majority population of
racial and ethnic minorities and/or lower socioeconomic status, by zip code, were included
in a table. Recruitment efforts focused on families living in the zip codes included in
the table.

2.4. Recruitment

Recruitment began in early May 2019, and ended in mid-August 2019. Recruitment
methods included the volunteer database at the USDA/ARS Children’s Nutrition Research
Center, Baylor College of Medicine, and word of mouth. Data collection began in June 2019
and ended in October 2019.

Eligibility criteria included: child 8–13 years old; parent/guardian; both parent and
child fluent in English or Spanish; child receives and/or is eligible for free or reduced price
lunch at school; healthy (i.e., no physical, health, or medical condition that would affect
diet or study participation); parent and child living in same household; parent has primary
responsibility for family food shopping/acquisition and/or meals; transportation to focus
group (if participating in a focus group); families also needed to be willing to provide
contact information, participate in study activities, and have focus group/telephone in-
terview audio recorded. Further, families needed to reside in an area served by Common
Threads (current or future), the organization that funded the project. We chose to focus
the sample on 8–13 year olds because our past research indicates children this age can
successfully participate in interviews [33,44,45]. Further, we chose to conduct separate
interviews with parent/child dyads to obtain greater insight into factors that influence a
family’s food choices and behaviors [28]. It is well-documented that although parents are
the gatekeepers of the home food environment, children exert a strong influence [12,46]
on foods available in the home environment. Therefore, a decision was made to conduct
separate interviews with parent/child dyads to develop a more nuanced understanding
of factors that influence a family’s food choices and decisions from both the parent and
child perspective.

At the time of consent, parents were offered the opportunity for their family to
participate in either focus groups or telephone interviews in their preferred language
(English, Spanish). All parents chose for their family to participate in interviews; therefore,
no focus groups were conducted. Language choice varied.
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2.5. Procedures

Data sources included online surveys assessing demographic and household charac-
teristics [36,47,48], family-generated photographs of situations that made it easy or hard to
make healthy food choices, and telephone interviews.

Parents and children were given separate passwords to log on to the online survey
to provide demographic and household information. The survey was hosted on a secure,
password-protected server. Interviews were guided by a script developed by the research
team; probes and prompts were used to expand, clarify, and understand responses. Sepa-
rate scripts guided parent and child interviews. (See Supplementary Materials S1 [children]
and S2 [parents]). Sample questions included: Parent—How can parents help their children
to eat healthy?: Child—What or who influences you to try new foods? Families sent their
photographs to the research team prior to the interview. Interviews were conducted by
trained research coordinators. Interviews were digitally recorded, professionally trans-
lated to English (if conducted in Spanish), transcribed, and reviewed for accuracy prior
to analysis.

At the end of the interview, the parent and child were asked to select a photograph
that showed something that made it hard to make healthy choices; they were then asked
to select a photograph that showed something that made it easy to make healthy choices.
Following this, they were asked to select additional photographs they would like to discuss.
Each photograph they selected was discussed using the “SHOWeD” mnemonic, a widely
used Photovoice technique: 1—What do you see; 2—What is happening; 3—How does this
relate to your food choices; 4—Why does this exist; 5—How can you be empowered by
this; 6—What can we do about it? [39,49]. Probes were used as needed to expand, clarify,
and understand their responses.

2.6. Analysis
2.6.1. Surveys

English and Spanish language surveys were integrated into a single dataset. Separate
datasets were maintained for parents and children. Descriptive statistics (frequencies,
percentages) were calculated and reported for demographic and household data.

2.6.2. Interviews

Final transcripts were analyzed by two trained and experienced independent coders
using hybrid thematic analysis which uses both deductive and inductive methods to code
transcripts [50]. A priori codes were based on the SEM and were used to initiate and
provide structure to the coding process; emergent codes were generated during analysis
to ensure the “voice” of the participants was represented. Analysis was conducted on
English language transcripts (i.e., those conducted in English as well as those conducted in
Spanish and then translated into English). Coders independently coded transcripts and
then met routinely to compare coding and resolve differences. After all transcripts were
coded, codes were reviewed and collapsed into themes based on the SEM. NVIVO 12 Plus
(QSR International, Burlington, MA, USA) facilitated analysis. Findings from parent and
child interviews were separately organized by levels of influence (i.e., SEM). A codebook
was maintained throughout the analytic process. It included a priori and emergent codes;
definitions; dates codes were added, removed, or collapsed into larger codes; and key
decisions regarding coding decisions. As such, it served as a detailed audit trail of the
analytic process.

2.6.3. Quotes and Photographs

Verbatim quotes and photographs taken by the participating families were used to
support findings. Direct quotes were italicized. To protect confidentiality while distinguish-
ing quotes and demonstrating representativeness, the following coding system was used:
P = Parent; C = Child; A = Black/African American; H = Hispanic. Note race/ethnicity
designation in the coding system was based on how parent self-identified race/ethnicity at



Children 2021, 8, 236 5 of 19

time of recruitment. A number (from 1–18) was randomly assigned to each parent–child
dyad to help distinguish their quotes from those of other dyads.

3. Results
3.1. Recruitment

A total of 51 families were contacted; of these, 18 families agreed to participate in the
study and provided written informed consent and child assent. The primary reasons for
nonparticipation were disconnected phone numbers; no response to calls, texts, and/or
emails after initial contact; scheduling conflict (e.g., vacation time); not meeting inclusionary
criteria; and not returning consent packet.

3.2. Language

10 parents completed the survey and interview in English, and 8 completed the survey
and interview in Spanish. 12 children completed the survey and interview in English; 2
completed the survey and interview in Spanish; and 4 completed the survey in Spanish
and the interview in English.

3.3. Family/Household Characteristics

All parents who participated in the study were female (100%) (hereinafter referred to
as mothers), and most were 40–49 years old (61%), minority (56% Black/African Ameri-
can, 44% Hispanic), and married/living with significant other (61%). Mothers reported
that slightly over half of the children participating in the study were female (56%) and
Black/African American (56%). Fifty percent of mothers reported their child’s ethnicity
was Hispanic. The majority received free/reduced price lunch at school (95%) (Table 1).
Children ranged in age from 8–13 years of age, distributed as follows: 8–10 years old
(22.2%); 11–13 years old (77.8%) (Data not presented in Table 1).

Table 1. Family/household characteristics.

n %

Parent (n = 18)
Age (years)

30–39 4 22.2
40–49 11 61.1
50–59 2 11.1
≥60 1 5.6

Gender
Male 0 0.0
Female 18 100.0

Hispanic
Yes 8 44.4
No 10 55.6

Race
Black/African
American 10 55.6

White 6 33.3
Other 2 11.1

Marital Status
Married/living with
significant other 11 61.1

Single, never married 3 16.7
Divorced, separated,
widowed 3 16.7

Other 1 5.6
Child (n = 18)
Gender

Male 8 44.4
Female 10 55.6
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Table 1. Cont.

n %

Hispanic
Yes 9 50.0
No 9 50.0

Race
Black/African
American 10 55.6

White 6 33.3
Other 2 11.1

School lunch
Receives free school
lunch 12 66.7

Receives reduced
price lunch 5 27.8

Pays full price for
school lunch 1 5.6

Household
Number of children < 18 years old in home

1 1 5.6
2 9 50.0
3 7 38.9
4 1 5.6

Number of adults in home, excluding you
0 2 11.1
1 7 38.9
2 5 27.8
3 3 16.7
4 1 5.6

Highest household education
Some high school 2 11.1
High school
graduate/GED 1 5.6

Technical school 3 16.7
Some college 6 33.3
College graduate 4 22.2
Post graduate study 2 11.1

Average annual household income
<$21,000 4 22.2
$21,000–$41,000 8 44.4
$42,000–$61,000 5 27.78
>$61,000 1 5.6

Food security
High/marginal food
security 16 88.9

Low food security 1 5.6
Very low food
security 1 5.6

Parent food assistance program * usage
0 program
participation 6 33.3

1–3 programs 12 66.7
* Supplemental Nutrition Assistance Program (SNAP/food stamps); Women, Infants and Children (WIC); Farmers’
Market Nutrition Program (FMNP); Senior Farmers’ Market Nutrition Program; Summer Food Service Program;
Child and Adult Care Food Program (CACFP); Food Assistance for Disaster Relief; Schools/Child Nutrition
Commodity Programs; Food Distribution on Indian Reservations; Commodity Supplemental Food Program; The
Emergency Food Assistance Program; Other.

Household size varied, with one to five adults living in the home (including mother)
and one to four children under the age of 18. The most frequently reported household
size averaged four members, two adults (including mother) (39%) and two children under



Children 2021, 8, 236 7 of 19

the age of 18 (50%). Household education varied; 33% of households had someone who
had some college coursework, 22% had someone who held a college degree, and 11% had
someone who held a postgraduate degree. Annual household income was $21,000–$41,000
(44%). Sixty-one percent of mothers reported their family spoke mostly English at home.
Finally, most households had high/marginal food security (89%) and mothers reported
relying on 1–3 food assistance programs (67%) (e.g., SNAP, WIC) to supplement their
household food needs (Table 1).

3.4. Interview Findings

Child interviews averaged 43 min compared to parent interviews, which averaged 56
min. Using the SEM as a guide, parent and child responses were organized by personal,
family, social, environmental, and other influences. Each influence and related themes are
discussed in more detail below and supported by verbatim quotes and photographs taken
by families. Within each influence, findings from parents are presented first, followed by
findings from children. Themes are presented in descending order. The thematic networks
are presented in Figure 1 (parents) and Figure 2 (children). A comparison of the parent
and child themes within each level reported by the majority of participants is presented in
Table 2. Theoretical saturation was attained separately for parents and children.
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PERSONAL
Culture

Desire Preferences
Skill Knowledge

Beliefs    Time

FAMILY
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ENVIRONMENT

OTHER

Mother           Time Demands

Child

Family Health Goals

Finances

Cohesiveness Family Health Issues

Availability Cost

ConvenienceTemptation

Child’s Friends

Family Preferences Father

Distance

Figure 1. Mother’s thematic network. Legend: Majority of mothers mentioned– bold font;
many/most mentioned—regular font; some mentioned—underlined font; few mentioned—
italicized font.

Table 2. Themes mentioned by the majority of parents and children within each level of influence.

Level Parent Child

Personal Beliefs
Culture

Family Mother Mother
Social

Environment Availability Home foods
Other
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Figure 2. Children’s thematic network. Legend: Majority of children mentioned– bold font;
many/most mentioned—regular font; some mentioned– underlined font; few mentioned—
italicized font.

3.5. Personal Influences

Mothers. Personal factors that appeared to exert the greatest influence on mothers’
food-related behaviors were culture, beliefs, and time. Additional factors mentioned by
some mothers were desire, personal preferences, skill, and knowledge.

Culture. While culture was mentioned by nearly all mothers, it was viewed as having
positive, negative, and variable effects on food-related behaviors. Some mothers said the
way they were raised had a positive influence on the way they parent around food: I think
a good breakfast to start the day would be good . . . .my mother did it for me, I don’t know, it is
something that I was brought up with . . . .I feel like my kids have a good start. I’ve done the bare
minimum to start them off correct (P.5A). (Figure 3).
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Figure 3. Child helping prepare breakfast (photograph submitted by family).

Other mothers said their culture had a negative influence on food behaviors: My
culture . . . is not that healthy. We eat a lot of junk food . . . crackling pork skins with too much fat,
very greasy food, children don’t like fruit, vegetables. It’s very difficult to their food habits (P.6H).

Others stated culture had a variable effect: I’m African American, so I grew up eating a
lot of fried food and high fat foods. We would gather to eat for Sunday dinner, things like greens,
cornbread, macaroni and cheese . . . culture plays a role, and if you’re taught to eat that way and
then you’ll be more likely to continue that behavior. But if your culture is something where health is
considered and certain things are not even in the home, then you’ll have a healthier way of looking
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at food, even where I grew up. Yes, culture does influence the way you eat, I believe, whether it’s
negative or positive (P.16A).

Beliefs. Almost all mothers expressed beliefs that influenced food-related choices and
decisions. Some believed that certain foods, such as canned and frozen foods, flour, pasta,
pork, and red meat were unhealthy. As one mother said: So, if the dish calls for animal protein,
I almost never give my kids animal protein. In reality, that would be a problem for me, because I
don’t think it’s necessary to eat red meat all the time or even often. You can replace it with vegetables
that also contain a high amount of plant protein (P.17H).

Although eating healthy foods was believed to be important, it was also believed to
be expensive: It seems the healthier you eat the more the food costs: If it was available, I think if
people had access to healthy foods that cost just as much as the regular foods they are buying, they
would be more open to purchasing them (P.16A).

Some mothers also expressed misconceptions about what constituted a healthy food.
For example: . . . the fries at Chick-Fil-A has some small holes and squares, and I tell them
[children]—“Those holes are so that the oil is removed from the fries”, so you’re not eating that
much grease (P.10H).

Time. Similar to culture, time was seen as having negative, positive, and variable
effects by many mothers. Limited time or demanding schedules were most often mentioned.
For example, one mother provided a photograph of the family’s weekly schedule. (Figure 4)
Between her work schedule and the child’s extra-curricular activities, it was difficult to eat
a healthy meal at home: I did a copy of our schedule, our weekly schedule at home. Because a lot
of times . . . well I’m not going to say a lot of times, but sometimes it’s hard to prepare a healthy
meal or even eat a healthy meal because our schedule is so tedious. And you know it’s a lot of time
consuming, a lot of driving. And so with my son playing sports, he has practice three days a week.
So sometimes we don’t have the time to actually sit down and have a healthy meal. You know we’ve
got to get it on the go (P.9A).
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A few mothers who were not currently working outside the home did not believe
time was a problem: Time? No, not right now because the children are on vacation. I’m
here with them, I don’t work. So, of course I can go to the store to buy the ingredients or
whatever I need. No, time is no obstacle (P.14H). Others believed time had variable effects
on food consumption: Time? Sometimes, not all the time. So, for example, I’m always running
around with the kids, school, house chores, so that could vary, you understand? It could be time; it
could be something else. I don’t know (P.7H).

Other influences mentioned by some mothers were personal preferences (When I’m
trying to watch what I’m eating, like when I’m—I like cranberries. I like nuts. I mix them in
my own trail mix—P.7A), desire (i.e., motivation) (I want to be healthy, and I want healthy
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children—P. 16A), skill (I’m an ok cook but not like a great cook—P.11A), and knowledge (I
didn’t know the grains meant rice—P.8A).

Children. Personal influences on food behaviors mentioned by many children were
preference, beliefs, and taste. For example, one child, who loved chocolate, believed
choosing a chocolate bar with nuts made it a healthy snack. (Figure 5) When asked how
it felt to make this choice, the child responded: It makes me feel I guess okay . . . or more
okay with my choices than just being bad (C.2A). Some children also reported their eating
behavior was influenced by desire (i.e., motivation), habit ( . . . even though I like more healthy
eating like I like fruits and vegetables and stuff it’s just I always find myself eating more unhealthy
foods—C.15A), and knowledge.
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3.6. Family Influences

Mothers. The strongest influence on family food behaviors reported by nearly all
mothers was themselves (mothers). Many also mentioned time demands, family prefer-
ences, and fathers. Some also mentioned children, family health goals, finances, cohesive-
ness, and health issues.

Mothers as strongest influence on family food behaviors. Mothers viewed themselves
as having a substantial influence on their children’s food behaviors: . . . it is important for
me to give healthy food to my children. I try not to let them eat street food, to eat always at home,
so that they can always be healthy (P.3H). They also viewed themselves as a role model for
their children: Lead by example, I always tell my kids, I like to lead by example. I may be the only
example you see that’s doing what’s right and what’s wrong (P.8A).

Time demands. Time demands was mentioned by some mothers as an influence on
their family’s food behaviors. Work and school schedules and outside family activities
seemed to be particularly influential. As one mother said: My job does not allow me the time
to cook (P.16A). Another said: . . . one gets busy, you’re in a hurry, on the run, the easiest thing to
get is fast food, and you tell yourself: “I’ll just go and grab something. We have to eat” (P.7H).

Family food preferences. Food preferences, particularly those of children, appeared
to influence the home food environment from some mothers’ perspective. While some
children’s preferences represented a challenge (My son child doesn’t eat vegetables—P.6H),
other children made it easier for their mothers to serve healthy foods: She’s one of those
kids that wants to try stuff (P.8A). Despite the challenges, however, some mothers were
determined to provide healthy foods to their family: I try to include vegetable dishes, even if
sometimes they don’t eat them. I struggle with that, especially with the children. But regardless, I
do try to make it healthy and the food fresh (P.12H).

Fathers’ influence. Some mothers reported fathers influenced the family’s food-related
activities. However, fathers were viewed as having a variable role. Several viewed fathers
as having a negative influence on the home food environment: He comes home from work and
hopes to arrive and see a warm, fatty meal... because he craves that more. I struggle a lot with him
because he wants very greasy food. I struggle a lot with him (P.14H). While several mothers said
fathers helped with food preparation, others did not. One mother described her husband’s
role as “occasional helper or occasional assistant” (P.13A), and another mother mentioned
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her husband “cooks sometimes” (P.5A). Food-related activities appeared to be mostly the
responsibility of the mother.

Children’s influence. Some mothers said children influenced family food behaviors.
A few mentioned their child liked to cook ( . . . and sometimes a lot of times my son cooks . . .
and my . . . daughter, too (P.4A). Others mentioned ingrained food patterns were difficult to
change ( . . . they get bratty because: “I don’t want that, I’m not eating”, just like that. So, yes, I
say there are many things. And let me tell you, history repeats itself because they’re growing up
just like one did, giving them food that you think it’s healthy, but in the end you realize that it’s not
that healthy, but they’re used to eating that way. And it’s difficult to change that behavior (P.7H).

Family health goals. Some mothers reported that family health goals influenced food-
related behaviors. There seemed to be a particular interest in preventing negative health
outcomes: Of course so that all of us can be healthy. So you know and to avoid that you know to
avoid things like high blood pressure that my husband had some time back, so that it can come down.
Yeah that’s why I’m keen on avoiding all those sodas and the sugars and too much salt and junk and
all that. It’s very important to me (P.2A). I try to buy a lot of lean meats, so my goal is to continue
providing well-balanced meals for my children. I guess to avoid obesity and the health problems that
come along with it (P.16A).

Finances. For some, family finances also influenced foods consumed in the home. As
one mother said: Sometimes... you don’t eat healthy at home... because our budget is really low;
but, we try to do the best we can (P.3H). Another mother said finances influenced purchases
made at the grocery store: Whatever I’m purchasing is based on what they offer . . . .they don’t
offer everything of course (P.13A).

Family cohesiveness. Another concept that described food-related activities in some
families was family cohesiveness (i.e., togetherness). For example, some saw food-related
activities as a family event: Whenever we do something, we always agree on who is going to
take what. We all take something and we all take different things (P.3H). For others, changes to
the family diet were made together: We changed the mayonnaise because we figured out that
the vegan was healthier, so we changed it. We all decided to try it and it sure is healthier (P.10H).
Others saw food preparation as a time for demonstrating love and for family bonding: I
mean it makes my family happy. I feel it makes them feel loved when I cook. I work all day and I
come home and prepare them food, and it actually gives us time to bond. They are all downstairs,
looking at me as I cook and we are interacting (P.16A).

Finally, some mothers reported that family health issues, such as a father’s diabetes or
child’s food allergies, impacted food consumption and home availability.

Children. Similar to findings that emerged from interviews with mothers, nearly all
children reported their mother influenced their food-related behaviors. As one child said: I
like to walk to the store and buy chips, but my mom told me that I shouldn’t be walking to the store
and getting chips because chips are unhealthy, so she just doesn’t give me the money. She says if
you go to the store you better come back with some fruit cups or something (C.1A). Some children
reported that family encouragement, their father, and family time influenced what they eat:
In my household, my family, like my sisters, especially my older sister, my dad, my mom, they really
like encourage us to eat foods that don’t contain things that are bad for your body and healthy things
(C.10H). A few also reported that their family served as role models and make food-related
activities, such as cooking, fun: When we’re in the kitchen together and I make mistakes they
help me and we try to fix it and that we have fun while we’re in the kitchen too (C.16A).

3.7. Social Influences

Mothers. Few mothers reported social influences external to the nuclear family
exerted a strong effect on their family’s food intake. As one said, there is too much junk in the
market and you know it’s just easily available and you know so it’s hard to feed your family healthy
or to get—because their friends are eating all these things (P.2A).

Children. Similar to mothers, children reported few social influences on their eating
behaviors. School and friends were mentioned by some as having both positive and
negative effects. For example, one child said: School is a good example . . . they give us balanced
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meals there (C.14H), while another said: There’s not as much good food [in school] like good
vegetables (C.2A). Friends were also seen as having positive and negative influences on
their eating behaviors. A few children also mentioned other people in general as having an
influence on their food-related behaviors: You see like somebody buy a lot of something you
might want to try it because you know, since they’re buying a lot, it must be good (C.15A).

3.8. Environmental Influences

Mothers. Availability, convenience, cost, temptation, and distance were mentioned as
environmental influences on family’s food behaviors.

Availability. Nearly all mothers reported availability influenced their family’s food
behaviors. For example, some talked about the importance of having healthy foods
available in the home (e.g., fruit washed and ready to eat; healthy meals): . . . and with fruit,
I try to keep as many containers full of fruit as possible, so that they don’t have to wash them, so
that they can see it appetizing there, in the refrigerator (P.6A). Others mentioned the effect of
not having healthy foods readily available: . . . And so when they get home, the parent hasn’t
cooked so they have to rely on the junk food or whatever the parent has supplied them (P.4A).

Convenience and cost. Some mothers mentioned convenience of living close to fast
food establishments and cost: We already have easy access to fast food, what do we do? We opt
for already cooked food, for the easiest. And as in some places they give us accessible prices, which
turns out cheaper... to better grab things from the one-dollar menu than cook and one does it because
of the lack of time and the fact that the food is already done, one does not want to cook either, it makes
things easier (P.12H). Fast food apps were also mentioned: McDonald’s app, I think that that
makes it hard to eat healthy because the apps are on our phones. It’s just a push of a button: you click
on what you want and someone will bring it to you or you can drive right up to the McDonald’s
and they bring it out to your car (P.15A). Interestingly, this mother also provided a photo of
an app for Salata (i.e., a fast-casual restaurant chain featuring made-to-order salads and
wraps) representing a healthier option that was also convenient. (Figure 6).
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Temptation. Some mothers also mentioned the effect of temptation on eating behavior.
For example, one mother talked about the family tradition of having a jar of candy on the
counter as a source of temptation that makes it hard to eat healthy: The candy jar . . . .It’s
sitting there waiting for someone to get a candy out of it. It’s a bad choice; it’s readily available
versus maybe instead of having the candy jar out maybe having a fruit bowl there. It’s kind of
like family tradition with me. My family always had candy jars. (P.15A). (Figure 7) A few also
mentioned that distance from healthier options influenced foods eaten at home.

Children. Nearly all children said foods in the home influenced their food behaviors,
while many others discussed availability more generally. As one child said: When you have
the things that you need to eat at home you can easily grab them or you could easily go to the store
and go grab some healthy food that you need (C.8A). Some children said temptation influenced
their food choices, while a few also mentioned cost.
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3.9. Other Influences

Mothers. A couple of mothers mentioned media influenced their family’s eating
behaviors. While one thought media was a positive influence, another thought media ad-
vertisements had a negative effect on food behaviors. A couple of mothers also mentioned
foods consumed at school. One felt she had no control over what her children ate at school,
and one did not agree with the foods served in schools.

Children. More children than mothers believed the media influenced food behaviors.
Some children also said the media influenced their food behaviors in both positive and
negative ways. A few children also mentioned sports (e.g., football, gymnastics) influenced
their eating behaviors. For example, one child stated: When I got to third grade, I started
eating a lot because I started playing football more, so I wanted to get bigger (C.1A).

4. Discussion

This research demonstrated that the SEM provides a useful framework for understand-
ing the multiple levels of influence on dietary behaviors and choices from the perspectives
of parents and children living in under-resourced communities. These insights may make
important contributions regarding the design of dietary change interventions for families
living in under-resourced communities.

The recognition that behavior is influenced by multiple factors both within and
external to an individual is well-documented in the literature [51–53]. Models such as the
SEM [19–21] also provide a useful framework for investigating the factors that influence
complex behaviors such as diet [12,54] and child obesity risk [19–21]. Identifying these
factors in under-resourced populations and understanding how they influence behavior is
an important step in the design of effective interventions [55]. However, a recent literature
review found that only 23% of the studies investigated obesity-related behaviors in children
on three or more levels of the SEM [56], despite consensus that it is an appropriate model
for understanding child obesity [21]. This may partially explain why interventions often
have mixed effects when attempting to change diet [21,57].

In qualitative research, the ultimate goal is to “tell the story” of those who participated
in the research in relation to the specific topic or question of interest [58]. True to that goal,
in this study it was clear that both mothers and children wanted to make healthy food
choices, but certain factors hindered their ability to do so. In particular, although multiple
factors were identified at all levels, various factors at the family and environmental levels
were mentioned by the majority of parents and children. This finding is consistent with
current scientific understanding regarding the complexity of factors influencing a behavior,
particularly those associated with obesity [9,51]. It is also consistent with Family Systems
Theory which posits that there is a reciprocal interaction between the individual and
the family [26]. Future research could further investigate these levels using an approach
informed by Family Systems Theory to more thoroughly understand the subtle ways in
which the personal and family levels interact to influence a family’s food choices.

For mothers in this sample, beliefs and culture were the strongest personal influences
on food related behaviors. Similar to our sample, beliefs that canned or frozen foods are
less healthy [59] and that eating healthy is expensive [36] have been reported by other
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families with limited income. These findings suggest that interventions targeting low-
income families should emphasize the healthiness of canned and frozen foods as well as
purchasing (e.g., frozen fruit or vegetables without added ingredients such as sugar or
sauces) and preparation techniques (e.g., rinsing canned vegetables or pulses prior to use)
to reduce undesirable additives such as sugar, fat, and salt.

Interestingly, culture was found to have mixed effects on food choices. While some
mothers reported culture had no influence, others reported that it had negative or variable
effects. These findings were inconsistent with the findings of others who reported that
culture has a strong effect on food-related behaviors [60]. Previous research has suggested
the influence of culture is particularly salient for minority families [61–65]. Alternatively,
mothers of Black/African American children reported that while culture did not influence
their everyday food behaviors, it did influence their diet and food choices on specific
occasions (e.g., Sunday dinner, holidays); some mothers also reported they found healthier
ways to serve traditional foods [66]. Other researchers have reported that acculturation
appears to influence dietary behaviors of minority families [67]. This suggests that ad-
ditional research is needed to more fully explore this topic and to understand potential
effects of culture, identity, and acculturation on food related choices and behaviors, as well
as culturally sensitive and relevant intervention strategies.

Unlike mothers, children reported that taste and preference influenced their food
related behaviors. This is not surprising, given the large body of evidence supporting
that children’s food choices are influenced by both taste and preference [10,68]. While
certain aspects of taste may be genetically programmed or influenced by in utero exposure
to mother’s diet, preferences are thought to be learned through a complex interplay of
genetics, physiology, environment, and exposure [68–71]. While it is not likely that innate
food preferences can be modified, evidence suggests that preferences can be influenced
by the gradual introduction of new foods on multiple occasions [72] in developmentally
appropriate ways [73]. This suggests that interventions to modify the food related behaviors
of children should include strategies for parents on ways in which to improve preferences,
including what to expect from children, modeling, and the importance of persistence.
Future research could be conducted to more fully explore this topic from the perspectives
of both parents and children, with the goal of identifying potentially effective intervention
strategies and approaches.

At the family level, both mothers and children indicated that mothers were an impor-
tant influence on their child’s food choices, while fathers were viewed as playing a lesser
role. The literature supports that mothers exert a strong effect on the eating behaviors of
their children; however, less is known about father’s effect on child diet or food-related
behaviors [12]. Work by Vollmer et al. [74] revealed that neither child diet quality nor body
weight were associated with paternal feeding behavior (practices, style). However, paternal
feeding behavior appeared to moderate the relationship between a child’s food-related
behaviors and weight status. Therefore, our findings support that additional work is
needed to more fully understand the father’s role on the home food environment and
child eating behaviors. Alternatively, mothers revealed that children also exerted a strong
influence on foods available in the home. This is consistent with findings reported by
others [75]. This finding is also consistent with research indicating the family is a system
where each member influences the behavior of others [12].

The environment was thought to be a strong influence on food choices and behaviors
by both mothers and children. Availability appeared to be particularly strong influence
from the perspective of both. Story et al. [76] published a conceptual model with which
to view the ways in which various types of environment (e.g., home, school, community)
influence food behaviors, particularly in minority populations. Given the multiple en-
vironments in which families live, work, and play, interventions designed to influence
food-related behaviors of families living in under-resourced communities should include
strategies for making healthful food choices in various environments.
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In conclusion, this work adds support to the body of research calling for family-
based child obesity prevention interventions [77,78]. Findings also add support for the
importance of taking the broader context into consideration when designing child obesity
prevention strategies and programs for families [19,25] and for adapting interventions for a
specific population [25]. Finally, it speaks to the importance of working in partnership with
families to understand an issue from their perspective [30]. In doing so, we move closer to
leveling the playing field and attaining health equity [79].

Limitations of this research include a small sample size and conducting the research
in a limited geographic region of the United States (a large urban area in the Southwestern
US). A volunteer sample was recruited, meaning that the dyads who participated in
this study may not be representative of families living in under-resourced communities
in our area. Data were also not coded for racial or ethnic differences (Black/African
American, Hispanic), and no fathers participated. These limitations must be examined
with consideration that the goal of qualitative research is theoretical saturation, rather
than sample size. Further, the study has several strengths that should be emphasized: use
of two trained coders acting independently, an a priori research question which guided
both data collection and analysis, inclusion of parent/child dyads, and focus on both
Black/African American and Hispanic families living in under-resourced communities.
Further, although the sample size (n = 36) was small for a quantitative study, it is considered
adequate/sufficient for a qualitative study, ref. [80] supporting that theoretical saturation
was attained and that reactions were independent of race or ethnicity.

5. Conclusions

This research demonstrated that the SEM provides a useful framework for understand-
ing the multiple levels of influence on dietary behaviors and choices from the perspectives
of parents and children living in under-resourced communities. In particular, it supports
that interventions need to address multiple levels of influence in order to be effective at
changing behavior. Consistent with the SEM, it also emphasizes the dynamic interplay
between parents and children and how each influences the foods available in the home.
These insights are important contributions to the design of dietary change interventions for
families living in under-resourced communities and emphasizes the need for multi-level
family-based interventions that work with the family unit, particularly the mother/child
dyad, to modify food behaviors.

Supplementary Materials: The following are available online at https://www.mdpi.com/2227-906
7/8/3/236/s1, File S1: Child interview script. Semi-structured interview script showing questions
and prompts that guided child interviews; File S2: Parent interview script. Semi-structured interview
script showing questions and prompts that guided parent interviews.

Author Contributions: D.T. obtained the funding for this work and led the study. C.C. coordinated
all aspects of the study. J.M.D. and N.O. were Co-Investigator and Consultant, respectively, and
advised D.T. on key aspects of the study and reviewed manuscript content. C.C. and D.V. recruited
families and collected data. D.T. and C.C. coded and analyzed the qualitative data. T.-A.C. analyzed
the quantitative data. C.C., D.V., and M.A. reviewed the transcripts for accuracy. N.G. represented
the funding agency on the paper. All authors have read and agreed to the published version of the
manuscript.

Funding: This project was supported by funding from Common Threads (to Dr. Thompson). This
work is also a publication of the United States Department of Agriculture, Agricultural Research
Service (USDA/ARS), Children’s Nutrition Research Center, Department of Pediatrics, Baylor College
of Medicine, Houston, Texas, and funded in part with federal funds from the USDA/ARS under
Cooperative Agreement No. 58-3092-5-001.

Institutional Review Board Statement: This research was approved by Institutional Review Board
at Baylor College of Medicine (H-44683).

Informed Consent Statement: Parents provided written informed consent and child assent prior
to participation.

https://www.mdpi.com/2227-9067/8/3/236/s1
https://www.mdpi.com/2227-9067/8/3/236/s1


Children 2021, 8, 236 16 of 19

Data Availability Statement: The datasets generated and/or analyzed during the current study
are not publicly available due to concerns regarding privacy but select data are available from the
corresponding author on reasonable request.

Conflicts of Interest: D.T., C.C., D.V., M.A., J.M.D., N.O., and T.-A.C. have no competing interests to
declare. N.G. is an employee of Common Threads, the organization that funded this research. The
funding agency, Common Threads, approved the research design and data collection materials. They
were not involved in recruitment, data collection, analysis, interpretation of data, or writing of the
manuscript. They did, however, review the final version of the manuscript submitted for publication.

References
1. Fryar, C.D.; Carroll, M.D.; Afful, J. Prevalence of Overweight, Obesity, and Severe Obesity among Children and Adolescents

Aged 2–19 Years: United States, 1963–1965 through 2017–2018. NCHS Health E-Stats. Available online: https://www.cdc.gov/
nchs/data/hestat/obesity-child-17-18/obesity-child.htm (accessed on 17 February 2021).

2. Hales, C.M.; Carroll, M.D.; Fryar, C.D.; Ogden, C.L. Prevalence of obesity among adults and youth: United States, 2015–2016.
Nchs Data Brief. 2017, 1–8.

3. Ogden, C.L.; Carroll, M.D.; Fakhouri, T.H.; Hales, C.M.; Fryar, C.D.; Li, X.; Freedman, D.S. Prevalence of obesity among youths by
household income and education level of head of household—United States 2011–2014. Mmwr Morb. Mortal. Wkly. Rep. 2018, 67,
186–189. [CrossRef] [PubMed]

4. State of Childhood Obesity. Obesity Rates for Youth Ages 10 to 17. Available online: https://stateofchildhoodobesity.org/
children1017/ (accessed on 26 February 2021).

5. The University of Texas Health Science Center at Houston (UTHealth). Child Obesity in Texas: Results from the 2015–2016
School Physical Activity and Nutrition (SPAN) Survey. Available online: https://sph.uth.edu/research/centers/dell/project.
htm?project=3037edaa-201e-492a-b42f-f0208ccf8b29 (accessed on 26 February 2021).

6. U.S. Department of Health and Human Services. Healthy People 2020. Available online: https://www.healthypeople.gov/
(accessed on 29 June 2020).

7. Mejia de Grubb, M.C.; Levine, R.S.; Zoorob, R.J. Diet and obesity issues in the underserved. Prim. Care 2017, 44, 127–140.
[CrossRef] [PubMed]

8. Wilfley, D.E.; Saelens, B. Epidemiology and causes of obesity in children. In Eating Disorders and Obesity: A Comprehensive
Handbook, 2nd ed.; Fairburn, C.G., Brownell, K.D., Eds.; The Guildford Press: New York, NY, USA, 2002; pp. 429–432.

9. Kumar, S.; Kelly, A.S. Review of childhood obesity: From epidemiology, etiology, and comorbidities to clinical assessment and
treatment. Mayo Clin. Proc. 2017, 92, 251–265. [CrossRef] [PubMed]

10. Beckerman, J.P.; Alike, Q.; Lovin, E.; Tamez, M.; Mattei, J. The development and public health implications of food preferences in
children. Front. Nutr. 2017, 4, 66. [CrossRef] [PubMed]

11. Santiago-Torres, M.; Adams, A.K.; Carrel, A.L.; LaRowe, T.L.; Schoeller, D.A. Home food availability, parental dietary intake, and
familial eating habits influence the diet quality of urban Hispanic children. Child. Obes 2014, 10, 408–415. [CrossRef] [PubMed]

12. Scaglioni, S.; De Cosmi, V.; Ciappolino, V.; Parazzini, F.; Brambilla, P.; Agostoni, C. Factors influencing children’s eating
behaviours. Nutrients 2018, 10, 706. [CrossRef]

13. French, S.A.; Tangney, C.C.; Crane, M.M.; Wang, Y.; Appelhans, B.M. Nutrition quality of food purchases varies by household
income: The SHoPPER study. Bmc Public Health 2019, 19, 231. [CrossRef]

14. Institute of Medicine. Food Marketing to Children and Youth: Threat or Opportunity? The National Academies Press: Washington,
DC, USA, 2006.

15. Lucan, S.C.; Maroko, A.R.; Sanon, O.C.; Schechter, C.B. Unhealthful food-and-beverage advertising in subway stations: Targeted
marketing, vulnerable groups, dietary intake, and poor health. J. Urban. Health 2017, 94, 220–232. [CrossRef]

16. Fleischhacker, S.E.; Evenson, K.R.; Rodriguez, D.A.; Ammerman, A.S. A systematic review of fast food access studies. Obes. Rev.
2011, 12, e460–e471. [CrossRef]

17. Hager, E.R.; Cockerham, A.; O’Reilly, N.; Harrington, D.; Harding, J.; Hurley, K.M.; Black, M.M. Food swamps and food deserts
in Baltimore City, MD, USA: Associations with dietary behaviours among urban adolescent girls. Public Health Nutr. 2017, 20,
2598–2607. [CrossRef]

18. McLeroy, K.R.; Bibeau, D.; Steckler, A.; Glanz, K. An ecological perspective on health promotion programs. Health Educ. Q. 1988,
15, 351–377. [CrossRef]

19. Davison, K.K.; Birch, L.L. Childhood overweight: A contextual model and recommendations for future research. Obes. Rev. Off. J.
Int. Assoc. Study Obes. 2001, 2, 159–171. [CrossRef]

20. Ohri-Vachaspati, P.; DeLia, D.; DeWeese, R.S.; Crespo, N.C.; Todd, M.; Yedidia, M.J. The relative contribution of layers of the
Social Ecological Model to childhood obesity. Public Health Nutr. 2015, 18, 2055–2066. [CrossRef]

21. Jernigan, J.; Kettel Khan, L.; Dooyema, C.; Ottley, P.; Harris, C.; Dawkins-Lyn, N.; Kauh, T.; Young-Hyman, D. Childhood Obesity
Declines Project: Highlights of community strategies and policies. Child. Obes 2018, 14, S32–S39. [CrossRef] [PubMed]

https://www.cdc.gov/nchs/data/hestat/obesity-child-17-18/obesity-child.htm
https://www.cdc.gov/nchs/data/hestat/obesity-child-17-18/obesity-child.htm
http://doi.org/10.15585/mmwr.mm6706a3
http://www.ncbi.nlm.nih.gov/pubmed/29447142
https://stateofchildhoodobesity.org/children1017/
https://stateofchildhoodobesity.org/children1017/
https://sph.uth.edu/research/centers/dell/project.htm?project=3037edaa-201e-492a-b42f-f0208ccf8b29
https://sph.uth.edu/research/centers/dell/project.htm?project=3037edaa-201e-492a-b42f-f0208ccf8b29
https://www.healthypeople.gov/
http://doi.org/10.1016/j.pop.2016.09.014
http://www.ncbi.nlm.nih.gov/pubmed/28164812
http://doi.org/10.1016/j.mayocp.2016.09.017
http://www.ncbi.nlm.nih.gov/pubmed/28065514
http://doi.org/10.3389/fnut.2017.00066
http://www.ncbi.nlm.nih.gov/pubmed/29326942
http://doi.org/10.1089/chi.2014.0051
http://www.ncbi.nlm.nih.gov/pubmed/25259675
http://doi.org/10.3390/nu10060706
http://doi.org/10.1186/s12889-019-6546-2
http://doi.org/10.1007/s11524-016-0127-9
http://doi.org/10.1111/j.1467-789X.2010.00715.x
http://doi.org/10.1017/S1368980016002123
http://doi.org/10.1177/109019818801500401
http://doi.org/10.1046/j.1467-789x.2001.00036.x
http://doi.org/10.1017/S1368980014002365
http://doi.org/10.1089/chi.2018.0022
http://www.ncbi.nlm.nih.gov/pubmed/29565654


Children 2021, 8, 236 17 of 19

22. U.S. Department of Health and Human Services; U.S. Department of Agriculture. Everyone has a role in supporting healthy
eating patterns: The Social-Ecological Model. In Dietary Guidelines for Americans 2015–2020, 8th ed.; 2015. Available online:
https://health.gov/our-work/food-nutrition/previous-dietary-guidelines/2015 (accessed on 26 February 2021).

23. Fiese, B.H.; Jones, B.L. Food and family: A socio-ecological perspective for child development. Adv. Child Dev. Behav. 2012, 42,
307–337. [CrossRef]

24. Hammond, R.A. Complex systems modeling for obesity research. Prev. Chronic Dis. 2009, 6, A97. [PubMed]
25. Harrison, K.; Bost, K.K.; McBride, B.A.; Donovan, S.M.; Grigsby-Toussaint, D.S.; Kim, J.; Liechty, J.M.; Wiley, A.; Teran-Garcia, M.;

Jacobsohn, G.C. Toward a developmental conceptualization of contributors to overweight and obesity in childhood: The Six-Cs
model. Child. Dev. Perspect. 2011, 5, 50–58. [CrossRef]

26. Johnson, B.E.; Ray, W.A. Family systems theory. In Encyclopedia of Family Studies; Shehan, C.L., Ed.; John Wiley & Sons, Inc:
Hoboken, NJ, USA, 2016; pp. 1–5. [CrossRef]

27. Savage, J.S.; Fisher, J.O.; Birch, L.L. Parental influence on eating behavior: Conception to adolescence. J. LawMed. Ethics A J. Am.
Soc. LawMed. Ethics 2007, 35, 22–34. [CrossRef]

28. Reczek, C. Conducting a multi family member interview study. Fam. Process 2014, 53, 318–335. [CrossRef]
29. Yin, R.K. Qualitative Research from Start to Finish, 2nd ed.; The Guilford Press: New York, NY, USA, 2016.
30. Thompson, D. Talk to me, please! The importance of qualitative research to games for health. Games Health J. 2014, 3, 117–118.

[CrossRef] [PubMed]
31. DeSmet, A.; Palmeira, A.; Beltran, A.; Brand, L.; Davies, V.F.; Thompson, D. The yin and yang of formative research in designing

serious (exer-)games. Games Health J. 2015, 4, 63–66. [CrossRef] [PubMed]
32. Thompson, D.; Bhatt, R.; Watson, K. Physical activity problem-solving inventory for adolescents: Development and initial

validation. Pediatr. Exerc. Sci. 2013, 25, 448–467. [CrossRef]
33. Thompson, D.; Mahabir, R.; Bhatt, R.; Boutte, C.; Cantu, D.; Vazquez, I.; Callender, C.; Cullen, K.; Baranowski, T.; Liu, Y.; et al.

Butterfly Girls; promoting healthy diet and physical activity to young African American girls online: Rationale and design. BMC
Public Health 2013, 13, 709. [CrossRef] [PubMed]

34. Thompson, D.; Cullen, K.W.; Boushey, C.; Konzelmann, K. Design of a website on nutrition and physical activity for adolescents:
Results from formative research. J. Med. Internet Res. 2012, 14, e59. [CrossRef] [PubMed]

35. Thompson, D.; Cantu, D.; Ramirez, B.; Cullen, K.W.; Baranowski, T.; Mendoza, J.; Anderson, B.; Jago, R.; Rodgers, W.; Liu,
Y. Texting to increase adolescent physical activity: Feasibility assessment. Am. J. Health Behav. 2016, 40, 472–483. [CrossRef]
[PubMed]

36. Dave, J.M.; Thompson, D.I.; Svendsen-Sanchez, A.; Cullen, K.W. Perspectives on barriers to eating healthy among food pantry
clients. Health Equity 2017, 1, 28–34. [CrossRef]

37. Di Noia, J.; Monica, D.; Cullen, K.W.; Thompson, D. Perceived influences on farmers’ market use among urban, WIC-enrolled
women. Am. J. Health Behav. 2017, 41, 618–629. [CrossRef]

38. Wang, C.; Burris, M.A. Photovoice: Concept, methodology, and use for participatory needs assessment. Health Educ. Behav. 1997,
24, 369–387. [CrossRef]

39. Oates, G.R.; Phillips, J.M.; Bateman, L.B.; Baskin, M.L.; Fouad, M.N.; Scarinci, I.C. Determinants of obesity in two urban
communities: Perceptions and community-driven solutions. Ethn. Dis. 2018, 28, 33–42. [CrossRef]

40. Nykiforuk, C.I.; Vallianatos, H.; Nieuwendyk, L.M. Photovoice as a method for revealing community perceptions of the built and
social environment. Int. J. Qual. Methods 2011, 10, 103–124. [CrossRef]

41. Keller, C.; Fleury, J.; Rivera, A. Visual methods in the assessment of diet intake in Mexican American women. West. J. Nurs. Res.
2007, 29, 758–773. [CrossRef]

42. Mills, S.; White, M.; Wrieden, W.; Brown, H.; Stead, M.; Adams, J. Home food preparation practices, experiences and perceptions:
A qualitative interview study with photo-elicitation. PLoS ONE 2017, 12, e0182842. [CrossRef]

43. Laraia, B.A.; Leak, T.M.; Tester, J.M.; Leung, C.W. Biobehavioral factors that shape nutrition in low-income populations: A
narrative review. Am. J. Prev. Med. 2017, 52, S118–S126. [CrossRef]

44. Thompson, D.; Bhatt, R.; Vazquez, I.; Cullen, K.W.; Baranowski, J.; Baranowski, T.; Liu, Y. Creating action plans in a serious video
game increases and maintains child fruit-vegetable intake: A randomized controlled trial. Int. J. Behav. Nutr. Phys. Act. 2015,
12, 39. [CrossRef] [PubMed]

45. Thompson, D.; Baranowski, T.; Buday, R.; Baranowski, J.; Juliano, M.; Frazior, M.; Wilsdon, J.; Jago, R. In pursuit of change:
Youth response to intensive goal setting embedded in a serious videogame. J. Diabetes Sci. Technol. 2007, 1, 907–917. [CrossRef]
[PubMed]

46. Turner, J.J.; Kelly, J.; McKenna, K. Food for thought: Parents’ perspectives of child influence. Br. Food J. 2006, 108, 181–191.
[CrossRef]

47. Callender, C.; Thompson, D. Family TXT: Feasibility and acceptability of a mHealth obesity prevention program for parents of
pre-adolescent African American girls. Children 2018, 5, 81. [CrossRef]

48. Bickel, G.; Nord, M.; Price, C.; Hamilton, W.; Cook, J. Guide to Measuring Household Food Security, Revised 2000; USDA/Food and
Nutrition Service: Alexandria, VA, USA, 2000.

49. Woolford, S.J.; Khan, S.; Barr, K.L.; Clark, S.J.; Strecher, V.J.; Resnicow, K. A picture may be worth a thousand texts: Obese
adolescents’ perspectives on a modified photovoice activity to aid weight loss. Child. Obes. 2012, 8, 230–236. [CrossRef]

https://health.gov/our-work/food-nutrition/previous-dietary-guidelines/2015
http://doi.org/10.1016/b978-0-12-394388-0.00009-5
http://www.ncbi.nlm.nih.gov/pubmed/19527598
http://doi.org/10.1111/j.1750-8606.2010.00150.x
http://doi.org/10.1002/9781119085621.wbefs130
http://doi.org/10.1111/j.1748-720X.2007.00111.x
http://doi.org/10.1111/famp.12060
http://doi.org/10.1089/g4h.2014.0023
http://www.ncbi.nlm.nih.gov/pubmed/26196170
http://doi.org/10.1089/g4h.2014.0123
http://www.ncbi.nlm.nih.gov/pubmed/26181683
http://doi.org/10.1123/pes.25.3.448
http://doi.org/10.1186/1471-2458-13-709
http://www.ncbi.nlm.nih.gov/pubmed/23915235
http://doi.org/10.2196/jmir.1889
http://www.ncbi.nlm.nih.gov/pubmed/22538427
http://doi.org/10.5993/AJHB.40.4.9
http://www.ncbi.nlm.nih.gov/pubmed/27338994
http://doi.org/10.1089/heq.2016.0009
http://doi.org/10.5993/AJHB.41.5.11
http://doi.org/10.1177/109019819702400309
http://doi.org/10.18865/ed.28.1.33
http://doi.org/10.1177/160940691101000201
http://doi.org/10.1177/0193945907304471
http://doi.org/10.1371/journal.pone.0182842
http://doi.org/10.1016/j.amepre.2016.08.003
http://doi.org/10.1186/s12966-015-0199-z
http://www.ncbi.nlm.nih.gov/pubmed/25890060
http://doi.org/10.1177/193229680700100617
http://www.ncbi.nlm.nih.gov/pubmed/19885165
http://doi.org/10.1108/00070700610651007
http://doi.org/10.3390/children5060081
http://doi.org/10.1089/chi.2011.0095


Children 2021, 8, 236 18 of 19

50. Fereday, J.; Muir-Cochrane, E. Demonstrating rigor using thematic analysis: A hybrid approach of inductive and deductive
coding and theme development. Int. J. Qual. Methods 2006, 5, 80–92. [CrossRef]

51. Chan, R.S.; Woo, J. Prevention of overweight and obesity: How effective is the current public health approach. Int J. Environ. Res.
Public Health 2010, 7, 765–783. [CrossRef]

52. Travert, A.S.; Sidney Annerstedt, K.; Daivadanam, M. Built environment and health behaviors: Deconstructing the black box of
interactions—A review of reviews. Int J. Environ. Res. Public Health 2019, 16, 1454. [CrossRef]

53. Lakshman, R.; Mazarello Paes, V.; Hesketh, K.; O’Malley, C.; Moore, H.; Ong, K.; Griffin, S.; van Sluijs, E.; Summerbell, C. Protocol
for systematic reviews of determinants/correlates of obesity-related dietary and physical activity behaviors in young children
(preschool 0 to 6 years): Evidence mapping and syntheses. Syst. Rev. 2013, 2, 28. [CrossRef]

54. Emilien, C.; Hollis, J.H. A brief review of salient factors influencing adult eating behaviour. Nutr. Res. Rev. 2017, 30, 233–246.
[CrossRef]

55. Stevens, J.; Pratt, C.; Boyington, J.; Nelson, C.; Truesdale, K.P.; Ward, D.S.; Lytle, L.; Sherwood, N.E.; Robinson, T.N.; Moore, S.;
et al. Multilevel interventions targeting obesity: Research recommendations for vulnerable populations. Am. J. Prev. Med. 2017,
52, 115–124. [CrossRef]

56. Pereira, M.; Padez, C.M.P.; Nogueira, H. Describing studies on childhood obesity determinants by Socio-Ecological Model level: A
scoping review to identify gaps and provide guidance for future research. Int. J. Obes. 2019, 43, 1883–1890. [CrossRef] [PubMed]

57. Black, A.P.; D’Onise, K.; McDermott, R.; Vally, H.; O’Dea, K. How effective are family-based and institutional nutrition
interventions in improving children’s diet and health? A systematic review. BMC Public Health 2017, 17, 818. [CrossRef]
[PubMed]

58. Padgett, D.K. Telling the story: Writing up the qualitative study. In Qualitative and Mixed Methods in Public Health; Sage Publications,
Inc.: Thousand Oaks, CA, USA, 2012; pp. 221–238.

59. Fish, C.A.; Brown, J.R.; Quandt, S.A. African American and Latino low income families’ food shopping behaviors: Promoting fruit
and vegetable consumption and use of alternative healthy food options. J. Immigr. Minor. Health 2015, 17, 498–505. [CrossRef]

60. Axelson, M.L. The impact of culture on food-related behavior. Annu. Rev. Nutr. 1986, 6, 345–363. [CrossRef] [PubMed]
61. Airhihenbuwa, C.O.; Kumanyika, S.; Agurs, T.D.; Lowe, A.; Saunders, D.; Morssink, C.B. Cultural aspects of African American

eating patterns. Ethn. Health 1996, 1, 245–260. [CrossRef] [PubMed]
62. James, D.C. Factors influencing food choices, dietary intake, and nutrition-related attitudes among African Americans: Applica-

tion of a culturally sensitive model. Ethn. Health 2004, 9, 349–367. [CrossRef]
63. Kumanyika, S.; Taylor, W.C.; Grier, S.A.; Lassiter, V.; Lancaster, K.J.; Morssink, C.B.; Renzaho, A.M. Community energy balance:

A framework for contextualizing cultural influences on high risk of obesity in ethnic minority populations. Prev. Med. 2012, 55,
371–381. [CrossRef] [PubMed]

64. Ramirez, A.S.; Golash-Boza, T.; Unger, J.B.; Baezconde-Garbanati, L. Questioning the dietary acculturation paradox: A mixed-
methods study of the relationship between food and ethnic identity in a group of Mexican-American women. J. Acad. Nutr. Diet.
2018, 118, 431–439. [CrossRef] [PubMed]

65. Counihan, C.M. A Tortilla Is Like Life: Food and Culture in the San Luis Valley of Colorado; University of Texas Press: Austin, TX,
USA, 2009.

66. Callender, C.; Thompson, D. Text messaging based obesity prevention program for parents of pre-adolescent African American
girls. Children 2017, 4, 105. [CrossRef] [PubMed]

67. Satia, J.A. Diet-related disparities: Understanding the problem and accelerating solutions. J. Am. Diet. Assoc. 2009, 109, 610–615.
[CrossRef]

68. De Cosmi, V.; Scaglioni, S.; Agostoni, C. Early taste experiences and later food choices. Nutrients 2017, 9, 107. [CrossRef]
69. Mennella, J.A.; Bobowski, N.K. The sweetness and bitterness of childhood: Insights from basic research on taste preferences.

Physiol. Behav. 2015, 152, 502–507. [CrossRef]
70. Gahagan, S. Development of eating behavior: Biology and context. J. Dev. Behav. Pediatr. 2012, 33, 261–271. [CrossRef]
71. Faith, M.S. Development and modification of child food preferences and eating patterns: Behavior genetics strategies. Int. J. Obes.

2005, 29, 549–556. [CrossRef]
72. Birch, L.L.; McPhee, L.; Shoba, B.C.; Pirok, E.; Steinberg, L. What kind of exposure reduces children’s food neophobia? Looking

vs. tasting. Appetite 1987, 9, 171–178. [CrossRef]
73. Mura Paroche, M.; Caton, S.J.; Vereijken, C.; Weenen, H.; Houston-Price, C. How infants and young children learn about food: A

systematic review. Front. Psychol. 2017, 8, 1046. [CrossRef]
74. Vollmer, R.L.; Adamsons, K.; Foster, J.S.; Mobley, A.R. Association of fathers’ feeding practices and feeding style on preschool age

children’s diet quality, eating behavior and body mass index. Appetite 2015, 89, 274–281. [CrossRef] [PubMed]
75. Thompson, D.; Cullen, K.W.; Reed, D.B.; Konzelmann, K.; Smalling, A.L. Formative assessment in the development of an obesity

prevention component for the Expanded Food and Nutrition Education Program in Texas. Fam Community Health 2011, 34, 61–71.
[CrossRef] [PubMed]

76. Story, M.; Kaphingst, K.M.; Robinson-O’Brien, R.; Glanz, K. Creating healthy food and eating environments: Policy and
environmental approaches. Annu. Rev. Public Health 2008, 29, 253–272. [CrossRef] [PubMed]

77. Gruber, K.J.; Haldeman, L.A. Using the family to combat childhood and adult obesity. Prev. Chronic Dis. 2009, 6, A106. [PubMed]

http://doi.org/10.1177/160940690600500107
http://doi.org/10.3390/ijerph7030765
http://doi.org/10.3390/ijerph16081454
http://doi.org/10.1186/2046-4053-2-28
http://doi.org/10.1017/S0954422417000099
http://doi.org/10.1016/j.amepre.2016.09.011
http://doi.org/10.1038/s41366-019-0411-3
http://www.ncbi.nlm.nih.gov/pubmed/31285521
http://doi.org/10.1186/s12889-017-4795-5
http://www.ncbi.nlm.nih.gov/pubmed/29041899
http://doi.org/10.1007/s10903-013-9956-8
http://doi.org/10.1146/annurev.nu.06.070186.002021
http://www.ncbi.nlm.nih.gov/pubmed/3524621
http://doi.org/10.1080/13557858.1996.9961793
http://www.ncbi.nlm.nih.gov/pubmed/9395569
http://doi.org/10.1080/1355785042000285375
http://doi.org/10.1016/j.ypmed.2012.07.002
http://www.ncbi.nlm.nih.gov/pubmed/22800683
http://doi.org/10.1016/j.jand.2017.10.008
http://www.ncbi.nlm.nih.gov/pubmed/29289549
http://doi.org/10.3390/children4120105
http://www.ncbi.nlm.nih.gov/pubmed/29207536
http://doi.org/10.1016/j.jada.2008.12.019
http://doi.org/10.3390/nu9020107
http://doi.org/10.1016/j.physbeh.2015.05.015
http://doi.org/10.1097/DBP.0b013e31824a7baa
http://doi.org/10.1038/sj.ijo.0802981
http://doi.org/10.1016/S0195-6663(87)80011-9
http://doi.org/10.3389/fpsyg.2017.01046
http://doi.org/10.1016/j.appet.2015.02.021
http://www.ncbi.nlm.nih.gov/pubmed/25700629
http://doi.org/10.1097/FCH.0b013e3181fdeb3f
http://www.ncbi.nlm.nih.gov/pubmed/21135629
http://doi.org/10.1146/annurev.publhealth.29.020907.090926
http://www.ncbi.nlm.nih.gov/pubmed/18031223
http://www.ncbi.nlm.nih.gov/pubmed/19527578


Children 2021, 8, 236 19 of 19

78. Kelishadi, R.; Azizi-Soleiman, F. Controlling childhood obesity: A systematic review on strategies and challenges. J. Res. Med. Sci.
Off. J. Isfahan Univ. Med. Sci. 2014, 19, 993–1008.

79. Kumanyika, S.K. A framework for increasing equity impact in obesity prevention. Am. J. Public Health 2019, 109, 1350–1357.
[CrossRef]

80. InterQ Research. Determining Sample Size for Qualitative Research: What is the Magical Number? Available on-
line: https://interq-research.com/determining-sample-size-for-qualitative-research-what-is-the-magical-number/#:~{}:
text=Our%20general%20recommendation%20for%20in,the%20population%20integrity%20in%20recruiting (accessed on 10
February 2021).

http://doi.org/10.2105/AJPH.2019.305221
https://interq-research.com/determining-sample-size-for-qualitative-research-what-is-the-magical-number/#:~{}:text=Our%20general%20recommendation%20for%20in,the%20population%20integrity%20in%20recruiting
https://interq-research.com/determining-sample-size-for-qualitative-research-what-is-the-magical-number/#:~{}:text=Our%20general%20recommendation%20for%20in,the%20population%20integrity%20in%20recruiting

	Introduction 
	Materials and Methods 
	Aim 
	Research Design 
	Setting 
	Recruitment 
	Procedures 
	Analysis 
	Surveys 
	Interviews 
	Quotes and Photographs 


	Results 
	Recruitment 
	Language 
	Family/Household Characteristics 
	Interview Findings 
	Personal Influences 
	Family Influences 
	Social Influences 
	Environmental Influences 
	Other Influences 

	Discussion 
	Conclusions 
	References

