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Abstract: The Butterfly Girls (BFG) Study is a culturally and developmentally appropriate online
obesity prevention program for 8–10-year-old Black girls designed with key stakeholders in the Black
community. This multi-methods investigation, conducted with parent–child dyads who participated
in an outcome evaluation of the intervention, aimed to understand parent and child reactions to the
program. We were particularly interested in understanding perceptions regarding its cultural and
developmental appropriateness, relevance and acceptability. Program participation and survey data
(demographics, parent and child write-in comments on process evaluation surveys) were analyzed.
Participation data demonstrated high adherence in treatment and comparison groups. Descriptive
statistics were calculated for survey data and highlighted the socioeconomic diversity of the sample.
Post intervention surveys included two fill-in-the-blank questions for parents (n = 184 for question
1, n = 65 for question 2) and one for children (n = 32). Comments were analyzed using structured
thematic analysis. The majority of the feedback from child participants was complimentary and many
found the program relatable. Among the parent responses, the majority found the program to be
beneficial in its educational nature and in promoting behavior change. This multi-methods analysis
suggests that the BFG program was perceived as beneficial by parents while being culturally and
developmentally appropriate and engaging for young Black girls, highlighting the importance of
co-collaboration in program development.

Keywords: obesity prevention; community-engaged research; health equity

1. Introduction

Obesity prevalence in the United States is at an all-time high. Between 2017–2020, obe-
sity prevalence among 2–19-year-olds was 19.7% [1]; in 2020, it had increased to 22.4% [2].
Prevalence is not equally distributed. Compared to their non-Hispanic White peers (14.8%),
Black girls (29.1%) are more likely to have obesity [3]. This disparity is multi-factorial
as Black communities are more likely to be exposed to social determinants of health that
increase their risk of developing obesity [4]. For instance, hyper-palatable, low-nutrient
foods are more likely to be marketed to Black Americans [5]. In addition, excess weight
may be perceived differently across ethnic groups [6].

To effectively address disparities and reduce obesity risk, convenient, accessible and
personally relevant interventions are needed. Online interventions offer one possible route
of providing convenience and accessibility given that internet access has increased for all
racial and ethnic groups [7] and usage among youth is high [8]. Few online interventions
promoting healthy diet and physical activity behaviors have been specifically developed
for pre-adolescent Black children, or girls, specifically [9–13]. Furthermore, findings from
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obesity prevention programs for pre-adolescent Black girls highlight the importance of
culturally tailored programming [14] as culture influences beliefs and practices around
health habits and body image [15]. Finally, given that obese youth are more likely to become
obese adults [16], developing effective interventions for youth at the greatest risk of having
obesity is of paramount importance.

Addressing obesity-related disparities in Black girls is a key aspect of designing
programs to achieve health equity. Health equity is evident when everyone is equally
positioned to be as healthy as possible [17]. Ensuring that everyone has a fair and just
opportunity to achieve optimal health is an ethical imperative, as the health of our nation de-
pends on the most vulnerable populations being adequately protected against disease [18].
To obtain such a state, action must be taken to address historical injustices and eliminate
health disparities such as obesity, a preventable disease [19].

To develop effective interventions for under-represented youth, cultural factors need
to be considered to help ensure the appropriateness and relevance of program content and
structure [14,20]. This includes an awareness of broadly shared cultural values, beliefs
and expectations [21]. Community-engaged research, i.e., partnering with the commu-
nity of interest, to develop program content and structure [22,23], is one way to help
ensure a program is culturally aware and reflects important characteristics of the com-
munity, including their needs, interests and expectations. Community-engaged research
also provides an opportunity for co-learning between the community of focus and re-
searchers, thus increasing the likelihood of more equitable outcomes and stronger, more
relatable interventions [24,25].

The Butterfly Girls program (BFG) was designed to address the inequities in obesity
prevalence among Black girls. The program was developed using a community-engaged
approach with the Black community in the greater Houston, TX area. The purpose of this
paper is to report parent and child reactions to the program.

2. Materials and Methods
2.1. Intervention

Although described in detail elsewhere [26], the program will be briefly described
here. The BFG program was a three-group randomized controlled trial, consisting of
a treatment, comparison and waitlist control group. Data were collected at three time-
points: baseline (prior to receiving the intervention), post 1 (after intervention completion—
i.e., approximately 3 months post baseline); and post 2 (approximately 6 months post
baseline). The eight-episode online intervention promoted five servings of fruits and
vegetables, five glasses of water and 60 min of physical activity per day. Both girls and
one parent received an intervention. The centerpiece of the girls’ program was animated
stories, populated with six characters designed to serve as role models; the stories were
supported by goal setting, goal tracking and feedback. Parents received electronic newslet-
ters corresponding to each episode the girls viewed. Girls could view one episode each
week. They received an automatic reminder email when they were eligible to view the next
episode and the parents received an email with a link to the episode-specific newsletter.
For participants who did not view an episode within three days of eligibility, an email
reminder was sent. A reminder call was made to the parent after six days and a follow-up
call was made every five days until the child completed the episode (up to five calls);
the program was structured so that the girls did not miss an episode (i.e., episodes were
available sequentially, regardless of the time lapse between logins). Girls randomized to
the treatment group received the full intervention immediately after completing baseline
data collection (i.e., animated stories, goal setting, goal tracking and feedback); those in
the comparison group (i.e., animated stories only) also received the animated stories after
completing baseline; and those randomized to the waitlist control group received the
treatment intervention without reminder emails after completing all three data collection
timepoints (baseline, post 1, post 2).
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The BFG program was adapted from an earlier pilot intervention consisting of a sum-
mer day camp, followed by an internet component to promote maintenance of change [27].
The internet component was later tested as a stand-alone internet intervention [10].

During adaptation of the BFG intervention [26], community-engaged research was
conducted with three groups of stakeholders to provide feedback on the cultural and
developmental appropriateness of program content and graphics, as well as to develop a
deeper understanding of expectations. The panels consisted of girls (n = 20), parents (n = 20)
and community representatives (n = 10). The girls and parents participated in interviews
and the community representatives completed online surveys with similar questions to
the interviews. Trained staff conducted the interviews following a semi-structured script;
each interview lasted about 1.5 h. To help ensure cultural appropriateness and relevance, a
Black female playwright authored the scripts for the animated stories.

2.2. Eligibility Criteria

Black girls, 8–10 years old living in the greater Houston, TX area, were recruited
using standard procedures and the volunteer database at the Children’s Nutrition Research
Center. Eligibility criteria included 8–10-year-old Black girls with a personal email address,
internet access and a parent or legal guardian who was willing to allow them to participate
and would themselves participate in the parent component of the program [26]. While girls
needed to self-identify as Black to be eligible for participation, parents were not required to
identify as Black.

2.3. Data Sources

This paper reports parent and child reactions to, and child participation in, an in-
tervention designed using community-engaged research. Data for this paper included
parent and child quantitative and qualitative data from baseline and post 1 (immediate
post-intervention) data collection time points. Surveys were completed online using a
private password. As part of baseline data collection, parents completed demographic
surveys describing personal and home characteristics. The characteristics included total
household income, highest level of household education, parent race and ethnicity, parent
gender and the number of adults living in the household including themselves. At post 1
(immediately after their daughter completed the intervention), parents of girls randomized
to the treatment or comparison group were eligible to complete a process evaluation survey.
The survey included two open-ended questions. The first question required a yes/no
response: “Would you recommend this program to other parents?” followed by, “Please tell
us your reasons for recommending or not recommending the program to other parents”. At
the end of the survey, parents were given an opportunity to provide additional information:
“Please use this box for any additional comments you may have”. For the girls, program
participation data was automatically collected in each session as girls logged in and inter-
acted with the program. At post 1, girls randomized to the treatment or comparison group
were eligible to complete a process evaluation survey with one open-ended question: “If
there is anything you would like to tell us about the characters, their voices, the story, or
the program, please type it in here”.

2.4. Quantitative Analysis

Survey responses were analyzed using descriptive statistics (frequencies, percentages).

2.5. Qualitative Analysis

A structured analytic approach was used to code parent and child data [28]. Prior to
analysis, codebooks containing a priori codes and definitions were developed and agreed
upon by coders. Separate codebooks were developed for parent and child comments.
The parent codebook included six a priori codes: benefits, compliments, suggestions,
barriers, data collection and requests. The same codebook was applied to all parent
comments reported in this paper. Similarly, the child codebook contained five a priori codes:
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compliments, relatability, complaints, requests and benefits. Two coders independently
applied the codebooks to parent and child comments for each question. Coding was
then compared. Differences were discussed and resolved by mutual agreement. After
differences were resolved, for both the parent and child codebooks codes were examined
and converted to categories. Comments within categories were examined for similarities in
underlying topics or ideas, then grouped into subcategories.

3. Results
3.1. Household and Demographic Characteristics

Three hundred thirty parents completed the demographic survey (Table 1). Nearly
all of the parents identified as Black (93.0%) and female (98.8%). Most were less than
40 years old (59.4%), married (62.7%) and lived in households in which the majority (70.3%)
lived with one other adult or by themselves. Household income was nearly evenly split
between those making $41,000 or less per year (43.0%) and those making $61,000 or more a
year (38.8%). Most reported that the highest level of household education was a college
degree or greater (65.4%).

Table 1. Parent Demographics and the Home Environment (n = 330).

Characteristic Subcategory Percentage of Total—330 (%)

Age
≤39 years old 196 (59.4%)
>40 years old 134 (40.6%)

Parent race
Black 307 (93.0%)
White 10 (3.0%)

Black-Mixed 8 (2.4%)
Other 5 (1.5%)

Parent ethnicity
Hispanic 11 (3.3%)

Not Hispanic 319 (96.7%)
Marital status

Married 207 (62.7%)
Single 52 (15.8%)

Divorced, widowed 71 (21.5%)
Gender

Male 4 (1.2%)
Female 326 (98.8%)

Average annual household
income

<$21,000 43 (13.0%)
$21,000–$41,000 99 (30.0%)
$42,000–$61,000 60 (18.2%)

>$61,000 128 (38.8%)
Highest level of household

education
Some high school 2 (0.6%)
High school/GED 13 (3.9%)
Technical School 8 (2.4%)

Some college 91 (27.6%)
College graduate 113 (34.2%)

Postgraduate study 103 (31.2%)
Total adults living in home

(including respondent)
≤2 232 (70.3%)
≥3 96 (29.1%)

Missing 2 (0.6%)
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Table 1. Cont.

Characteristic Subcategory Percentage of Total—330 (%)

Children <18 years old living
in home

≤2 193 (58.5%)
≥3 137 (41.5%)

3.2. Parent Results

Parents (n = 205) responded to the survey question as to whether or not they would
recommend the program to other parents and provided reasons for such a decision. Overall,
98.1% of the parents said that they would recommend the program to other parents.

Of these, 184 parents responded to the question, “Please tell us your reasons for recom-
mending or not recommending the program to other parents” and 65 parents responded
to “Please use this box for any additional comments you may have”. Responses to both
questions were separately coded and grouped into six categories: benefits, compliments,
suggestions, barriers, data collection and requests. Results are summarized by question
below, supported by representative comments to provide context and insight. Verbatim
comments are shown to provide additional insight. To ensure categories accurately cap-
tured parent comments, responses could be coded into multiple categories, depending on
response content.

For the question: “Please tell us your reasons for recommending or not recommending
the program to other parents”, 213 comments were grouped into five categories (Figure 1).
The category with the most responses was benefits, receiving a total of 149 comments.
Comments related to benefits were grouped into 5 subcategories: education-related (n = 97),
behavior change (n = 29), child agency (n = 12), family time (n = 6) and general (n = 5).

Figure 1. Reasons parents would or would not recommend the Butterfly Girls intervention.

The majority of the comments noted the education-related benefits of the program. For
instance, parents often stated that the program added “educational value to both parents
and kids on living healthily” or generally described it as informational, using words like
“informative” and “great information” or made the parents aware of their current dietary
habits by using phrases such as “it [the program] helps me and my daughter realize what
we ate”.

Comments on behavior change indicated that the program was motivational and
encouraged healthy eating and physical activity. One parent noted that the program
provided “great motivation for healthy changes”. Another parent said, “this program is [a]
good way to encourage girls to get and stay active”.

Child agency was defined as enhancing self-confidence regarding health choices. For
instance, one parent said the program will help “children make better choices for themselves
and encourage their friends”. Another said it helps “girls have a positive body image”.
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Comments related to family time often focused on the program being a bonding
opportunity as indicated in this comment: “this program brings mothers and daughters
closer”. Another parent said the program helped them “think about the type of foods I
was purchasing for my family and some ways we could improve as it relates to eating
and just spending quality/active time with the kids”, indicating that the program itself
was a bonding experience and helped encourage bonding outside of the time spent on
the program.

Responses coded under general were not specific enough to be subcategorized. They
typically stated something like “great program for young girls” or that “other parents can
benefit from this program”.

Compliments contained the second largest category of responses (n = 58). These
responses were further sub-categorized as compliments about their overall experience
(n = 31) and program-specific compliments (n = 27). Responses that were complimentary of
the overall experience indicated that parents felt positive about their time in the program.
One parent indicated that it was a “great experience for [their) child] and good interaction
between parent and child”. Another parent described their overall experience as “relevant
to issues in our society with African Americans, engaging and convenient”. Several of the
comments described their experience in BFG as being engaging or “fun”.

Program-specific comments tended to focus on the information related to health and
nutrition provided by the program. For example, a parent said, “I find the program very
informative and kid-friendly. The language use is clear and precise and on the level that
children understand”.

Few comments (n = 3) were coded as suggestions. One parent indicated that they
thought the program would be better if children were asked to watch the videos and repeat
the information to the parent in their own words rather than having parents watch the
videos with them. They thought the program could be turned into a reading and writing
assignment to “sharpen critical thinking skills”. Another parent wished the program had
been offered in-person.

Similarly, few comments (n = 2) were coded as barriers. Both were time-related. One
parent said, “great program, but time consuming”, while the other said the program took
“a lot of time and effort”.

Only one comment focused on the data collection experience. This comment described
the parent’s awareness of the importance of data collection for healthy lifestyles.

There were no comments coded as requests, which were defined as asking for consid-
eration of some type or changes they would like to see in future iterations of the program.

Parents were also given an opportunity to respond to the question “Is there anything
else about this program that you would like us to know”. Responses from 65 parents were
grouped into six categories, listed in descending order: compliments, benefits, suggestions,
barriers, data collection and requests (Figure 2).

The majority of the responses to the question were coded as compliments (n = 39).
Compliments were further sub-coded as compliments on the overall experience (n = 32),
program (n = 4), or staff (n = 3). Compliments on the overall experience tended to be
general, e.g., one parent said “it’s a wonderful program”. Compliments on the program
focused on how “interactive” parents found it or on the “ideals” exemplified in the episodes.
Comments on the staff described their interactions as positive and found it helpful to have
reminders from the research team to complete episodes.

Parents also viewed the program as beneficial (n = 20 comments), further grouped
into four subcategories: motivation for behavior change (n = 11), educational (n = 5), child
agency (n = 2) and family time (n = 2). The majority of the comments were related to
behavior change. For example, many of the comments given by parents were similar to
this statement: “the program helped us reinforce what we’re trying to do as a family”.
One parent said that they added more fruits and vegetables to their meals and enrolled
the children in physical activity programs following program completion. Additionally,
parents commented on the educational aspects of the program saying that they learned
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more about “good food habits” and considered the program to be a resource. Agency was
mentioned by two parents. For example, one noted that her daughter is “very proud about
her part in the study . . . It is now great to see how she compares what she has learned
from the videos . . . to life as she sees it and is able to see how either herself or other(s)
can make better choices”. Family time was also mentioned by a few parents. As one
parent commented: the program “opened up a dialog between the two of us (mother and
daughter) about changes we could and should make to our families’ diet.”

Figure 2. Parent comments on the Butterfly Girls intervention.

Fourteen responses were coded as suggestions. Suggestions were further subcatego-
rized as positive (n = 8) or negative (n = 6). Several of the positive responses called for
expansion of the program in some way: for example, two parents suggested expanding
the age range and one suggested targeting the program to low-income families. Negative
responses primarily focused on the videos, ranging from parents asking to expand the
videos in order to demonstrate more ways to add vegetables into diet, to the need for better
technical quality and more realistic character voices. Shortening the time commitment
needed to complete the dietary recalls was also suggested.

Very few comments (n = 3) focused on barriers. Two parents indicated that they
did not have sufficient time to incorporate more of the lifestyle changes they had wished
to incorporate, while another indicated they faced a financial barrier to buying produce.
Finally, one parent indicated that they were unable to get the rest of the family interested in
making lifestyle changes suggested in the videos.

Two responses were coded under data collection. Both were coded as negative. One
parent indicated that the diet recall survey “wore out” her daughter due to issues with
attention span (i.e., 24-h dietitian-assisted recall). The other parent indicated that the
activity tracker was uncomfortable for her daughter to wear (i.e., Actigraph monitor was
worn for 7 days at each data collection period).

Two comments were coded as requests. One parent requested a focus on promoting
independence such as including an activity where the child shops for recipe ingredients.
Another parent indicated a desire to have similar programming for a son.

3.3. Child Results

After completing baseline data collection, 342 girls were randomized to condition: 114
to the treatment (full intervention) condition, 114 to the comparison condition (animated
stories only) and 114 to the waitlist control condition. Episode completion for all groups
was automatically cataloged as girls navigated the online program. The majority of girls as-
signed to the treatment (53.5%) and comparison (68.4%) conditions watched all 10 episodes,
while few girls in the waitlist control condition did so (4.4%) (Table 2).
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Table 2. Episodes Children Watched (n = 114 per group; percentage reported per group).

All Episodes
Watched

Some Episodes
Watched

No Episodes
Watched

Group 1 61 (53.5%) 42 (36.8%) 11 (9.6%)
Group 2 78 (68.4%) 30 (26.3%) 6 (5.3%)
Group 3 5 (4.4%) 28 (24.6%) 81 (71.1%)

Girls (n = 32) provided responses for the question “if there is anything you would
like to tell us about the characters, their voices, the story, or the program, please type it in
here”). Responses were grouped into five categories: compliments, relatability, complaints,
requests and benefits. Results for each category are summarized below and in Figure 3,
supported by representative comments to provide additional insight. As with parents,
to ensure categories accurately captured child comments, responses could be coded into
multiple categories, depending on response content. A total of 53 comments were coded.

Figure 3. Child comments on the Butterfly Girls intervention.

The category receiving the most comments was compliments (n = 32). Comments were
grouped into three subcategories: storyline (n = 13 comments), characters (n = 13 comments)
and overall program (n = 6 comments). In general, girls felt positive toward the storyline.
One girl liked how the story was put together and another found the plot “easy to follow
along with”. Another girl simply said, “I love everything about the stories”. Compliments
regarding characters generally focused on positive attributes they admired in the characters
such as strength, confidence, or athleticism. For instance, one girl described the characters
as “strong, confident, peaceful and more”. Several girls expressed positive reactions to the
overall program, most frequently focusing on the fun they had while participating in the
program. For example, one girl commented that the program was “fun, creative and easy
to read”.

Ten comments from nine girls were coded as relatability, defined as the child feeling
positively represented by the story, feeling the overall experience was inclusive, or feeling
represented by the characters. Comments were further grouped into reactions to the
characters (n = 9) and the overall program (n = 1). Findings indicate that girls felt connected
to the characters, particularly those who shared a common interest with the girls and
looked like them. For example, one girl stated, “I like the characters because they relate to
me because I like butterflies and fashion”, while another said, “[the girl characters] remind
me of my friends and cousins”. Finally, another indicated that she related to the program
saying that participating in the program made her feel part of a “special group”.

Five comments were coded as complaints. The comments were further grouped into
reactions to the voices (n = 2), storyline (n = 1), program (n = 1) and characters (n = 1).
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Findings were varied. Two girls found the voices “weird”. One girl wished the girls had
been shown going to school. Another girl had technical difficulties in finishing an episode.
Lastly, one girl indicated disliking the character who “berated her friends”.

Four comments were coded as requests. These comments related to reactions to the
program (n = 2), characters (n = 1), or storyline (n = 1). Requests were varied. One girl
wished to taste the recipes she did not get to try during the program. Another girl indicated
a desire to repeat the program with a different story stating that she would “love to do it
again with a different story”. Regarding the comment related to characters, one girl wished
for a change to a character’s role in the storyline requesting that they played for a different
soccer team. Similarly, one girl indicated a desire for nicer antagonists (in the storyline,
boys were competing with the girls to locate Founder’s Rock).

Lastly, two comments were coded as program benefits. One girl said, “it was great
how the butterfly girls taught me to stay active”. The other girl stated that the program
gave her the opportunity to interact with computers.

4. Discussion

Parent/child pairs (n = 342) participated in the Butterfly Girls program promoting
healthy diet and physical activity behaviors for 8–10-year-old Black girls. The program was
developed using community-engaged research with multiple stakeholder groups, including
8–10-year-old Black girls, their parents and community representatives. Girls randomized
to the treatment or comparison groups demonstrated high levels of program participation.
This study aimed to understand parent and child reactions to the program following
community engagement during program development. Future papers will utilize machine
learning to detect patterns in diet, physical activity and body weight change following the
BFG program. Parent and child comments indicated high connectedness to the program
and that it was viewed as an educational and motivational resource. Results also provide
evidence that a program designed with key stakeholders from the community for whom
the intervention is intended can result in high program participation. This suggests that
co-design approaches, such as community-engaged research, are essential for programs
designed to attain health equity.

The demographics of the study sample were socioeconomically diverse with 43.0%
of parents earning $41,000 a year or less and 38.8% of parents earning over $61,000 a year.
However, the majority of the households represented had an individual with at least a
college degree. The fact that education status did not necessarily predict the socioeconomic
diversity of the sample is consistent with other studies in minority populations that have
shown that income disparities can persist despite educational status [29,30].

Program dose was relatively high with 68.4% of the girls in the comparison group and
53.5% in the experimental group watching all of the BFG episodes, suggesting an acceptable
program dose. Alternatively, girls in the wait-list control group watched few episodes. A
community-based obesity prevention program for parents and children with longitudinal
interactions with research staff reported similar attendance to those in our treatment and
comparison conditions, with an average attendance of 64.0% of sessions [31].

Striking differences in program dose were observed among the groups, which may
partially be explained by participation reminders. While girls in the treatment and com-
parison groups received reminders to log on, those in the waitlist control group did not.
Girls in the treatment and waitlist control groups received the same intervention, with
the only difference being participation reminders, suggesting that reminders can enhance
participation. The literature supports the importance of participation reminders in program
adherence. Shumaker et al. [32] and Robiner [33] emphasized the importance of staff in
program adherence.

The qualitative findings from the girls indicated connectedness to the characters and
positive perception of the overall storyline and characters. These findings support the
importance of community-engaged research when developing interventions for under-
represented children. Collaboration with minority populations in the research process
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allows for the cultural sensitivity the girls’ comments highlighted [21]. The girls’ posi-
tive feedback suggests that collaboration with Black girls in the program development
strengthened the program and may have facilitated their high levels of participation. BFG
may have been less well-received or adherence may have been lower had cultural fac-
tors not been considered in the storyline or character development. Evaluation of youth
programming suggests that including their participation throughout program develop-
ment and implementation can result in greater connection with program messages [21,34].
Other studies with minority populations support the importance of cultural sensitivity in
intervention development. Specifically, a study with Black girls requested Black female
role models in programming and at-home strategies for physical activity and healthy
eating promotion [14].

The qualitative responses from the parents indicated that they found the program
to be beneficial, primarily as an educational resource and secondly as a motivator for
behavior change, and was an overall positive experience. Parental perception is of par-
ticular importance given that parents can be a powerful determinant of children’s health
behaviors [35,36]. Parents’ perspectives on strategies for healthy dietary choice promotion
for children have been well studied [37,38]. However, less attention has been given to
minority parents’ perceptions regarding ways to help children practice healthy lifestyle
behaviors [29,39,40]. Furthermore, community-based participatory research, while it can
be difficult to evaluate its effect on participation, shows that participant engagement
strengthens the program’s ability to equitably distribute the benefits of a program or over-
come barriers such as in our socioeconomically diverse parent population [21,41]. Parent
perception of other obesity prevention programs is in line with what the parents in the
BFG study perceived as beneficial. Specifically, Black parents in a text messaging-based
study suggested a need for resources on tips for helping their daughter make healthy
dietary choices [42].

The BFG Program had several limitations. Perhaps in part due to the developmental
maturity of participants, only 32 children responded to the qualitative prompts in the
Post 1 timepoint survey. Furthermore, there is a possibility that responses for parents and
children to qualitative prompts were self-selecting in that only those who had significant
experiences in the BFG program gave an answer. Further, parental educational status
was relatively high, which may limit generalizability. However, the socioeconomic status
of parent participants was diverse which may lessen this concern. Finally, it is possible
that the Hawthorne effect influenced participation given that participants received phone
calls from researchers if they failed to watch an episode [43]. Despite its limitations, the
BFG program was strengthened by its three-group design that included a wait-list control
group and a comparison group that did not receive the behavioral goal-setting components.
In addition, the use of automatic recording of session completion avoided errors due to
self-reporting. Finally, the BFG program was strengthened by the socioeconomic diversity
of the participant sample. While 43.0% of participants lived in a household with a total
income of $41,000 or less, 38.8% lived in households with a total annual income of greater
than $61,000, demonstrating the economic diversity and its generalizability. However,
future studies should explore programming specific to certain socioeconomic groups, as
minority populations are not homogenous.

5. Conclusions

This study provides evidence that a co-design approach via collaboration with key
community stakeholders can encourage program engagement, as evidenced by high pro-
gram participation rates and positive reactions to the program. These findings suggest
that a co-design approach is an important component of programs designed to achieve
health equity.



Children 2023, 10, 417 11 of 13

Author Contributions: Conceptualization, D.T.; methodology, D.T.; analysis, D.T., H.A.; writing—
original draft preparation, H.A.; writing—review and editing, H.A., D.T., C.C.; supervision, D.T.;
project administration, D.T., C.C.; funding acquisition, D.T. All authors have read and agreed to the
published version of the manuscript.

Funding: This project was supported by funding from the National Institute on Minority Health and
Health Disparities grant #MD005814 (to 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: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board Baylor College of Medicine (H-27505,
8/25/2010).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

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.

Acknowledgments: The authors convey their sincere thanks to Yiming Mirabile, MS, for her statistical
assistance with the resubmission.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Stierman, B.; Afful, J.; Carroll, M.D.; Chen, T.C.; Davy, O.; Fink, S.; Fryar, C. National Health and Nutrition Examination Survey

2017–March 2020 prepandemic data files—Development of files and prevalence estimates for selected health outcomes. Natl.
Health Stat. Rep. 2021, 158, 1–20. [CrossRef]

2. Lange, S.J.; Kompaniyets, L.; Freedman, D.S.; Kraus, E.M.; Porter, R.; Blanck, H.M.; Goodman, A.B. Longitudinal trends in body
mass index before and during the COVID-19 pandemic among persons aged 2–19 years—United States, 2018–2020. MMWR
Morb. Mortal. Wkly Rep. 2021, 70, 1278–1283. [CrossRef] [PubMed]

3. Ogden, C.L.; Fryar, C.D.; Martin, C.B.; Freedman, D.S.; Carroll, M.D.; Gu, Q.; Hales, C.M. Trends in obesity prevalence by race
and Hispanic origin—1999–2000 to 2017–2018. JAMA 2020, 324, 1208–1210. [CrossRef] [PubMed]

4. Javed, Z.; Valero-Elizondo, J.; Maqsood, M.H.; Mahajan, S.; Taha, M.B.; Patel, K.V.; Sharma, G.; Hagan, K.; Blaha, M.J.;
Blankstein, R.; et al. Social determinants of health and obesity: Findings from a national study of US adults. Obesity 2022, 30,
491–502. [CrossRef]

5. Henderson, V.R.; Kelly, B. Food advertising in the age of obesity: Content analysis of food advertising on general market and
African American television. J. Nutr. Educ. Behav. 2005, 37, 191–196. [CrossRef]

6. Fitzgibbon, M.L.; Blackman, L.R.; Avellone, M.E. The relationship between body image discrepancy and body mass index across
ethnic groups. Obes. Res. 2000, 8, 582–589. [CrossRef]

7. Pew Research Center. Internet/Broadband Fact Sheet. Available online: https://www.pewresearch.org/internet/fact-sheet/
internet-broadband/ (accessed on 3 January 2022).

8. Vogels, E.A.; Gelles-Watnick, R.; Massarat, N. Teens, Social Media and Technology 2022. Available online: https://www.
pewresearch.org/internet/2022/08/10/teens-social-media-and-technology-2022/ (accessed on 6 January 2023).

9. Cullen, K.W.; Thompson, D. Feasibility of an 8-week African American web-based pilot program promoting healthy eating
behaviors: Family Eats. Am. J. Health Behav. 2008, 32, 40–51. [CrossRef]

10. Thompson, D.; Baranowski, T.; Cullen, K.; Watson, K.; Liu, Y.; Canada, A.; Bhatt, R.; Zakeri, I. Food, Fun, and Fitness internet
program for girls: Pilot evaluation of an e-Health youth obesity prevention program examining predictors of obesity. Prev. Med.
2008, 47, 494–497. [CrossRef]

11. Wilson, D.K.; Alia, K.A.; Kitzman-Ulrich, H.; Resnicow, K. A pilot study of the effects of a tailored web-based intervention on
promoting fruit and vegetable intake in African American families. Child. Obes. 2014, 10, 77–84. [CrossRef]

12. Williamson, D.A.; Walden, H.M.; White, M.A.; York-Crowe, E.; Newton, R.L., Jr.; Alfonso, A.; Gordon, S.; Ryan, D. Two-year
internet-based randomized controlled trial for weight loss in African-American girls. Obesity 2006, 14, 1231–1243. [CrossRef]

13. Williamson, D.A.; Martin, P.D.; White, M.A.; Newton, R.; Walden, H.; York-Crowe, E.; Alfonso, A.; Gordon, S.; Ryan, D. Efficacy
of an internet-based behavioral weight loss program for overweight adolescent African-American girls. Eat. Weight Disord. 2005,
10, 193–203. [CrossRef]

14. Jernigan, M.M. Exploring Black girls’ recommendations for healthy lifestyle interventions to address obesity. J. Pediatr. Psychol.
2020, 45, 887–899. [CrossRef]

http://doi.org/10.15620/cdc:106273
http://doi.org/10.15585/mmwr.mm7037a3
http://www.ncbi.nlm.nih.gov/pubmed/34529635
http://doi.org/10.1001/jama.2020.14590
http://www.ncbi.nlm.nih.gov/pubmed/32857101
http://doi.org/10.1002/oby.23336
http://doi.org/10.1016/S1499-4046(06)60245-5
http://doi.org/10.1038/oby.2000.75
https://www.pewresearch.org/internet/fact-sheet/internet-broadband/
https://www.pewresearch.org/internet/fact-sheet/internet-broadband/
https://www.pewresearch.org/internet/2022/08/10/teens-social-media-and-technology-2022/
https://www.pewresearch.org/internet/2022/08/10/teens-social-media-and-technology-2022/
http://doi.org/10.5993/AJHB.32.1.4
http://doi.org/10.1016/j.ypmed.2008.07.014
http://doi.org/10.1089/chi.2013.0070
http://doi.org/10.1038/oby.2006.140
http://doi.org/10.1007/BF03327547
http://doi.org/10.1093/jpepsy/jsaa062


Children 2023, 10, 417 12 of 13

15. Peña, M.M.; Dixon, B.; Taveras, E.M. Are you talking to ME? The importance of ethnicity and culture in childhood obesity
prevention and management. Child. Obes. 2012, 8, 23–27. [CrossRef]

16. Ritchie, L.D.; Spector, P.; Stevens, M.J.; Schmidt, M.M.; Schreiber, G.B.; Striegel-Moore, R.H.; Wang, M.-C.; Crawford, P.B. Dietary
patterns in adolescence are related to adiposity in young adulthood in Black and White females. J. Nutr. 2007, 137, 399–406.
[CrossRef]

17. Braveman, P.; Arkin, E.; Orelans, T.; Proctor, D.; Plough, A. What Is Health Equity? Behav. Sci. Policy 2018, 4, 1–14. Available
online: https://www.rwjf.org/en/library/research/2017/05/what-is-health-equity-.html (accessed on 22 December 2022).
[CrossRef]

18. Centers for Disease Control and Prevention. What Is Health Equity? Available online: https://www.cdc.gov/healthequity/
whatis/?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcommunity%2Fhealth-equity%
2Frace-ethnicity.html (accessed on 22 December 2022).

19. De Lorenzo, A.; Romano, L.; Di Renzo, L.; Di Lorenzo, N.; Cenname, G.; Gualtieri, P. Obesity: A preventable, treatable, but
relapsing disease. Nutrition 2020, 71, 110615. [CrossRef]

20. Kumanyika, S.K.; Gary, T.L.; Lancaster, K.J.; Samuel-Hodge, C.D.; Banks-Wallace, J.; Beech, B.M.; Hughes-Halbert, C.; Karanja, N.;
Odoms-Young, A.M.; Prewitt, T.E.; et al. Achieving healthy weight in African-American communities: Research perspectives and
priorities. Obes. Res. 2005, 13, 2037–2047. [CrossRef]

21. Resnicow, K.; Baranowski, T.; Ahluwalia, J.S.; Braithwaite, R.L. Cultural sensitivity in public health: Defined and demystified.
Ethn. Dis. 1999, 9, 10–21.

22. Allen, M.; Wilhelm, A.; Ortega, L.E.; Pergament, S.; Bates, N.; Cunningham, B. Applying a race(ism)-conscious adaptation of the
CFIR framework to understand implementation of a school-based equity-oriented intervention. Ethn. Dis. 2021, 31, 375–388.
[CrossRef]

23. Wallerstein, N.B.; Duran, B. Using community-based participatory research to address health disparities. Health Promot. Pract.
2006, 7, 312–323. [CrossRef]

24. Ford, C.L.; Airhihenbuwa, C.O. Critical race theory, race equity, and public health: Toward antiracism praxis. Am. J. Public Health
2010, 100, S30–S35. [CrossRef] [PubMed]

25. Lett, E.; Adekunle, D.; McMurray, P.; Asabor, E.N.; Irie, W.; Simon, M.A.; Hardeman, R.; McLemore, M.R. Health equity tourism:
Ravaging the justice landscape. J. Med. Syst. 2022, 46, 17. [CrossRef] [PubMed]

26. 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]

27. Baranowski, T.; Baranowski, J.C.; Cullen, K.W.; Thompson, D.I.; Nicklas, T.; Zakeri, I.F.; Rochon, J. The Fun, Food, and Fitness
Project (FFFP): The Baylor GEMS pilot study. Ethn. Dis. 2003, 13, S30–S39. [PubMed]

28. Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
29. Thompson, D.; Callender, C.; Velazquez, D.; Adera, M.; Dave, J.M.; Olvera, N.; Chen, T.-A.; Goldsworthy, N. Perspectives

of Black/African American and Hispanic parents and children living in under-resourced communities regarding factors that
influence food choices and decisions: A qualitative investigation. Children 2021, 8, 236. [CrossRef]

30. Wilson, V.; Rodgers, W.M., III. Black-White Wage Gaps Expand with Rising Wage Inequality. Available online: https://epi.org/
101972 (accessed on 6 January 2023).

31. Dawson-McClure, S.; Brotman, L.M.; Theise, R.; Palamar, J.J.; Kamboukos, D.; Barajas, R.G.; Calzada, E. Early childhood obesity
prevention in low-income, urban communities. J. Prev. Interv. Community 2014, 42, 152–166. [CrossRef]

32. Shumaker, S.A.; Dugan, E.; Bowen, D.J. Enhancing adherence in randomized controlled clinical trials. Control. Clin. Trials 2000, 21,
S226–S232. [CrossRef]

33. Robiner, W.N. Enhancing adherence in clinical research. Contemp. Clin. Trials 2005, 26, 59–77. [CrossRef]
34. Tucker, C.M.; Marsiske, M.; Rice, K.G.; Nielson, J.J.; Herman, K. Patient-centered culturally sensitive health care: Model testing

and refinement. Health Psychol. 2011, 30, 342–350. [CrossRef]
35. Perrin, E.M.; Jacobson Vann, J.C.; Benjamin, J.T.; Skinner, A.C.; Wegner, S.; Ammerman, A.S. Use of a pediatrician toolkit to

address parental perception of children’s weight status, nutrition, and activity behaviors. Acad. Pediatr. 2010, 10, 274–281.
[CrossRef]

36. Rhee, K.E.; De Lago, C.W.; Arscott-Mills, T.; Mehta, S.D.; Davis, R.K. Factors associated with parental readiness to make changes
for overweight children. Pediatrics 2005, 116, e94–e101. [CrossRef]

37. Nepper, M.J.; Chai, W. Parents’ barriers and strategies to promote healthy eating among school-age children. Appetite 2016, 103,
157–164. [CrossRef]

38. Parks, E.P.; Kazak, A.; Kumanyika, S.; Lewis, L.; Barg, F.K. Perspectives on stress, parenting, and children’s obesity-related
behaviors in Black families. Health Educ. Behav. 2016, 43, 632–640. [CrossRef]

39. Bleich, S.N.; Gorski Findling, M.T.; Blendon, R.J.; Ben-Porath, E.; SteelFisher, G.K. Parents’ perceptions of the challenges to helping
their children maintain or achieve a healthy weight. J. Obes. 2019, 2019, 9192340. [CrossRef]

40. Bleiweiss-Sande, R.; Goldberg, J.; Evans, E.W.; Chui, K.; Sacheck, J. Perceptions of processed foods among low-income and
immigrant parents. Health Educ. Behav. 2020, 47, 101–110. [CrossRef]

http://doi.org/10.1089/chi.2011.0109
http://doi.org/10.1093/jn/137.2.399
https://www.rwjf.org/en/library/research/2017/05/what-is-health-equity-.html
http://doi.org/10.1353/bsp.2018.0000
https://www.cdc.gov/healthequity/whatis/?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcommunity%2Fhealth-equity%2Frace-ethnicity.html
https://www.cdc.gov/healthequity/whatis/?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcommunity%2Fhealth-equity%2Frace-ethnicity.html
https://www.cdc.gov/healthequity/whatis/?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fcommunity%2Fhealth-equity%2Frace-ethnicity.html
http://doi.org/10.1016/j.nut.2019.110615
http://doi.org/10.1038/oby.2005.251
http://doi.org/10.18865/ed.31.S1.375
http://doi.org/10.1177/1524839906289376
http://doi.org/10.2105/AJPH.2009.171058
http://www.ncbi.nlm.nih.gov/pubmed/20147679
http://doi.org/10.1007/s10916-022-01803-5
http://www.ncbi.nlm.nih.gov/pubmed/35150324
http://doi.org/10.1186/1471-2458-13-709
http://www.ncbi.nlm.nih.gov/pubmed/23915235
http://www.ncbi.nlm.nih.gov/pubmed/12713209
http://doi.org/10.1191/1478088706qp063oa
http://doi.org/10.3390/children8030236
https://epi.org/101972
https://epi.org/101972
http://doi.org/10.1080/10852352.2014.881194
http://doi.org/10.1016/S0197-2456(00)00083-0
http://doi.org/10.1016/j.cct.2004.11.015
http://doi.org/10.1037/a0022967
http://doi.org/10.1016/j.acap.2010.03.006
http://doi.org/10.1542/peds.2004-2479
http://doi.org/10.1016/j.appet.2016.04.012
http://doi.org/10.1177/1090198115620418
http://doi.org/10.1155/2019/9192340
http://doi.org/10.1177/1090198119885419


Children 2023, 10, 417 13 of 13

41. Jagosh, J.; Macaulay, A.C.; Pluye, P.; Salsberg, J.; Bush, P.L.; Henderson, J.; Sirett, E.; Wong, G.; Cargo, M.; Herbert, C.P.; et al.
Uncovering the benefits of participatory research: Implications of a realist review for health research and practice. Milbank Q.
2012, 90, 311–346. [CrossRef]

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

43. Chen, L.F.; Vander Weg, M.W.; Hofmann, D.A.; Reisinger, H.S. The Hawthorne Effect in infection prevention and epidemiology.
Infect. Control Hosp. Epidemiol. 2015, 36, 1444–1450. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1111/j.1468-0009.2012.00665.x
http://doi.org/10.3390/children4120105
http://doi.org/10.1017/ice.2015.216

	Introduction 
	Materials and Methods 
	Intervention 
	Eligibility Criteria 
	Data Sources 
	Quantitative Analysis 
	Qualitative Analysis 

	Results 
	Household and Demographic Characteristics 
	Parent Results 
	Child Results 

	Discussion 
	Conclusions 
	References

