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Abstract: The modernization of the Special Supplemental Nutrition Program for Women,
Infants, and Children (WIC) program is a priority. The Texas WIC chatbot, Maya, stream-
lines client interactions through dialog-based responses. This qualitative study explored
client capabilities, motivations, and opportunities for seeking nutrition information about
breastfeeding, formula feeding, infant feeding safety, adequacy of infant feeding, and com-
plementary feeding via a chatbot. A team conducted in-depth semi-structured interviews
with Texas WIC clients (n = 19 women). All interviews were transcribed and subjected to a
two-coder, four-phase process utilizing a theory-based codebook. Codes were compiled
and thematically categorized. Identified themes included (1) motivations through necessity
or resource availability, (2) client capabilities and Maya usability, and (3) opportunities for
connection, support, and encouragement. Texas WIC clients that participated in this study
expressed motivations, capabilities, and opportunities to engage with nutrition information
through Maya. They described Maya as a favorable resource for behavior changes, and
a trusted source of nutrition information, citing the credibility of WIC and reliability of
the chatbot. The findings may inform future research and development of public health
chatbots. Additional research is required to explore how different factors such as language
and technology usage may impact client capabilities, motivations, and opportunities to
seek nutrition information with regard to infant feeding.

Keywords: m-health; intervention; nutrition assistance program; health technology; pandemic;
public health

1. Introduction
1.1. Program Overview

The Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)
is a federal grant program administered by the United States Department of Agriculture
(USDA). WIC provides eligible program participants, also known as clients, with nutrition-
related benefits and services, including food packages, nutrition education, health care
referrals, and lactation support [1,2], and includes mandatory nutrition education [3].
Before the COVID-19 pandemic, Texas WIC delivered nutrition education in-person, online,
or through phone calls. However, the use of online nutrition education increased during
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the pandemic and has remained at the same level post-pandemic due to the benefits of
having easily accessible information and services [4,5]. Data from the pandemic also
highlighted a need to leverage technology to innovate nutrition education, such as by
providing clients with online access to trusted nutrition information for infant feeding [4,6].
Recently, Texas WIC has delivered nutrition education primarily via online classes through
TexasWIC.org [5,7,8]. In a survey of Texas WIC clients (n = 10,221), respondents preferred
to receive future nutrition education online (70.8%) compared to in the WIC clinic (36.5%),
over the phone (25.2%), or in the community (6.3%) [7]. These data point to a need for
modernization as programs consider evolving in a way that would involve offering more
online services.

1.2. Need for Modernization

WIC coverage rates have steadily declined for nearly a decade [9]. Current research
suggests that enhancing scheduling options, providing appointment reminders, and increas-
ing program information availability and accessibility may improve participation [6,10,11],
especially through the investment in technological infrastructure [4,6,12]. Technological
solutions are supported by data comparing pre-pandemic and post-pandemic WIC cov-
erage rates [4,11,12]. On average, states that offered technologically remote solutions for
gaining and renewing program benefits experienced a participation increase (3.9%), while
most states without remote solutions experienced a decrease (7.6%) [11]. The USDA also
supports this need for modernization through funding opportunities for technological in-
novations, which encourage outreach, participation, effectiveness, and satisfaction [6,12,13].
In fact, the 2023 WIC Technology Landscape Report identified existing WIC innovations
such as online portals, mobile applications [12,14,15], online videoconferencing [12,16], and
chatbots [12,17], and the findings offer support for m-health interventions.

1.3. M-Health Opportunities

As the call to modernize WIC is extended, chatbots have emerged as a promising
m-health strategy. Chatbots have gained popularity in many settings as a platform for
business and communications, connecting people with services, information, and acquain-
tances [18]. Additionally, Brandtzaeg et al. found that multiple factors motivated people
to use chatbots, with productivity being the primary motivator and indicated a need to
understand differences in technology users’ motivations [19]. Chatbot technology can alle-
viate the administrative burden by using human-like conversations to facilitate common
tasks, such as registering for a benefit or service, scheduling an appointment, or receiving
general information [20,21]. Chatbots can be dialog-based or facilitated via artificial intel-
ligence (AI) programs like ChatGPT. A dialog-based chatbot generates responses based
on a preprogrammed set of rules and heuristics devised by human developers and can
facilitate ‘question-and-answer’-style conversations [21,22]. Chatbots can be found in a
variety of settings, including health care [23-27], lifestyle, wellness [24,28-31], and public
health [32,33]. Previous studies have tested chatbots as digital health, e-health, or m-health
interventions [28-32,34,35], but no one had developed or tested a chatbot for maternal or
infant nutrition prior to the creation of Maya, the Texas WIC chatbot.

In 2017, Texas WIC led the development, implementation, and evaluation of a dialog-
based WIC chatbot named Maya [17,36]. Importantly, this chatbot was the first of its
kind in the field of public health nutrition. Maya, the chatbot, helps clients to search for
local WIC offices and approved stores, report a lost or stolen card, upload documentation,
and answer client questions [17,36]. Currently, the Texas WIC chatbot is a champion for
additional WIC chatbots and technological innovations related to public health. Previous
chatbot evaluations and unpublished Texas WIC research have indicated that visitors
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would like to ask Maya nutrition-related questions and use Maya to access nutrition
information [17,36]. Specifically, clients identified the following five topics as priorities:
breastfeeding, formula feeding, infant feeding safety, adequacy of infant feeding, and
complementary feeding [17,36]. Providing content and options for delivery of infant
feeding information via chatbot requires development. Previous studies have focused on
WIC technological innovations [12,14-17,37-40], but because of heterogeneity across the
studies and chatbot platforms, the effectiveness of chatbots is not well understood [29,33,41].
The literature offers limited insights into how best to provide nutrition information about
infant feeding to clients via a chatbot. Technology can play a critical role in modernizing
WIC. Advances continue to demonstrate feasible technological solutions to connect people
to information, programs, and services [14-16,39]. Public health programs, like WIC,
can benefit from technological innovations, efficiently connecting program participants
with the utilization of program services [17,36]. Therefore, there is a need for a deeper
understanding of WIC clients’ beliefs around regarding a chatbot providing information
about infant nutrition. The objective of this qualitative study was to explore the motivations,
capabilities, and opportunities of clients seeking nutrition information about infant feeding
through Maya, the Texas WIC chatbot. The findings will help inform the content and
delivery of nutrition information, which partially addresses the modernization challenges
of access and usage of programmatic services.

2. Materials and Methods
2.1. Study Overview

This study applied a qualitative approach to collect cross-sectional data with remote or
online interviews among current Texas WIC participants. Previously, members of this team
had developed, implemented, and evaluated the Texas WIC Chatbot, Maya [17,36], based
on user-centered design (UCD) [42]. Briefly, UCD is an iterative process that positions
technology users and key informants in the following technology developmental phases:
(1) ideation and development, (2) deployment, and (3) evaluation [42]. A multi-step process
was used to advance the project through multiple rounds of UCD phases. This study
engages with phases 1 and 3 of the UCD iterative process.

The Institutional Review Board (IRB) approved the protocol for research activities
(protocol #2018682) with an expedited review to ensure compliance with ethical policies,
in accordance with the principles of Helsinki. In addition, the Texas Department of State
Health Services (DSHS) Institutional Review Board (18-029) deemed the study exempt for
the full extent of the project. Each participant was emailed a USD 50 Amazon gift card as
compensation for their time.

2.2. Participants and Recruitment

This study recruited a convenience sample of current Texas WIC clients aged 18 years
and older, who were interested in technology-mediated access to information. Through
a collaborative effort with Texas WIC, the research team recruited participants through a
targeted social media campaign over a 2-week period in June 2022. The online flyer pro-
vided a brief explanation of the research’s purpose and a hyperlink to an online screening
survey. Recruitment was part of a larger evaluation, which can be found in the Chat with
WIC Special Project Grants report [17]. Survey participants were excluded (n = 49) because
they were not current Texas WIC clients, and because they did not want to be contacted by
the research team (n = 2) (Figure 1).
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Eligible surveys (n = 1808)

Excluded (n=51):

Not WIC participant

Recruitment surveys (n = 1757) > (n=49)

Not wanting contact by
researchers (n=2)

Emailed virtual booking
calendar (n = 600)

Scheduled interviews (n = 32)

Interview no-show (n=13)

4

Interview completed (n=19)

Figure 1. Recruitment of study participants (n = 19). WIC—the Special Supplemental Nutrition
Program for Women, Infants, and Children.

2.3. Theoretical Framework

To the best of the authors” knowledge, there is no existing framework that includes
factors and behaviors (or user performance), chatbot performance, and the interaction of
user performance with chatbot performance. This study created and utilized a combined
theoretical framework (Figure 2). The Health Belief Model [43] and Social Cognitive
Theory [44—-46] were helpful for understanding how intra- and interpersonal perceptions,
expectations and environments related to clients seeking nutrition information from a
chatbot. The Capabilities, Opportunities, and Motivation Behavioral Model (COM-B) was
utilized to explore the essential conditions required for participants to engage with the
chatbot [47]. The Technology Acceptance Model was incorporated into the theoretical
framework for the adoption and acceptability of receiving nutritional information through
the chatbot [42]. This theoretical framework informed the interview guide, codebook
development, and analysis (see Sections 2.4-2.6). Table 1 identifies the key constructs of
theories used.

Table 1. Definition of codes grouped by theory and theoretical construct.

Theory

Constructs Codes Code Definitions

TAM [42]

Descriptive to beliefs and motives
PU (Perceived usefulness) surrounding the use of technology and
its ability to benefit the user.

Technology perceptions and usability Perceptions, beliefs, and motives
surrounding the ability to utilize
EU (Ease of use) technology effortlessly and
without barriers.

HBM [43]
SCT [44-46]

Capabilities
(beliefs and physical)

The perceived ability to engage ina

SE (Self-efficacy) desired behavior to achieve a goal.
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Table 1. Cont.

Theory Constructs Codes Code Definitions
CAP Personal abilities and environmental
(Physical) access required to engage in desired
Capabilities behavior.
CAPSY Beliefs and / or knowledge that allow
(Psychological) someone to engage in desired behavior.
Social support and/or environmental
OS (Social) tools that are needed to achieve
Opportunities behavior.
COM-B [47] Physical access to tools and
OP (Physical) environments that are needed to
achieve one’s desire.
An intentional (planned and/or
MR (Reflective) evaluated) drive in response to a
Motivations stimulus or behavior.
An innate and/or associative
. disposition that may be emotional or
MA (Automatic) impulsive that incites or is influenced
by behavior.
Beliefs about difficulties or
PB (Perceived barrier) inaccessibility that directly affect
HBM [43] Perceptions engagement of desired behavior.
Beliefs about how something directly
PS (Perceived severity) impacts one’s ability to engage in
desired behavior.
Behavior (tech use/seeking nutritional
SCT [43-46,48-50] Behavior RD (Reciprocal information) driven by personal factors
COM-B [47] engagement determinism) (COM/perceptions/expectations) and
environment (physical, social, or
technological).
. Anticipation, belief, or desire regarding
Eogﬁfgfrﬁ;i?éﬁ)n of the information received or that one
wishes to receive.
SCT [44-46] Expectations EOT (Expectation of Anticipation, belief, or desire of a
technology) technological performance.
DNI (Dfe siredtputrition Coding structure developed to identify
information) thematic responses of investigatory
o . . . topics that were informed through
SCT [44-46] Desired nutrition information concurrent chatbot research, including
Frequently Asked Questions analysis,
DNIDM (Desired nutrition information survey responses, and relevant
delivery method) forum analysis.
. Discussion points that were
Emergent Emerging Theme ET (Emergent theme) unanticipated.

Abbreviations: TAM—Technology Acceptance Model [48]; HBM—Health Belief Model [43]; SCT—Social Cognitive
Theory [44-46]; COM-B—Capabilities, Opportunities, Motivations, and Behavioral theory [47].

Perceptions/Expectations

[
]

|

|

Capabilities
Psychological
Physical

Motivations
Automatic
Reflective

Opportunities
Social

Physical

}

\

Technology usage

}

Goal accomplished

l

Self-Efficacy achieved

AN

/

Technology acceptance <

Reciprocal determinism

Figure 2. Combined theoretical framework model [42-46].
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Figure 2 depicts a combined theoretical framework utilizing constructs from the Health
Belief Model [44], Social Cognitive Theory [45-47], Capabilities, Opportunities, Motivations,
and Behavior change wheel [48], and Technology Acceptance model [40]. The arrows in
the figure indicate a direction of influence from one construct or behavior to another.

2.4. Instruments

In collaboration with Texas WIC, the research team developed a brief demographic
survey to collect essential information about the sample and a semi-structured interview
guide to explore the following five nutrition information topics related to infant feeding
practices: (1) breastfeeding, (2) formula feeding, (3) feeding adequacy, (4) safety and
troubleshooting, and (5) complementary feeding and first (solid) foods. Findings from
previous evaluations showed that clients identified those topics as priorities for the content
or delivery of nutritional information [17,36]. The research team used the theoretical
framework to develop the interview guide and modified the interview guide based on
initial observations of the interviews (Supplementary Table S1).

2.5. Data Collection and Management

The study team emailed the first 600 survey respondents and asked them to schedule
an online interview via an electronic scheduling booking site. Clients scheduled online
interviews through email and text messages. After the clients had booked interviews, they
provided informed consent via Qualtrics online surveys [49]. Thirty-two clients booked
interviews, and the study team completed 19 interviews until they determined that they had
reached saturation. Frequent team discussions about data, memorandum (memo) writing,
and coding were used to determine the saturation of themes [50] (see Data Collection and
Data Analysis sections). This study was completed in English.

WIC program leadership aimed to minimize respondent burden and informed the decision
to collect only the demographic characteristics needed for the study, such as age, education, and
household composition. Each client completed a video interview on the Zoom platform; both
the audio and video footage were recorded [51]. A moderator asked open-ended questions,
utilizing the semi-structured interview guide (Supplementary Table S1). The interviews were
designed to last 45-60 min. The interviews continued until saturation of themes was determined
through a review of field notes, initial coding, and research team discussions. All interviews
were conducted during July of 2022. A professional transcription company created interview
transcripts from the audio recordings.

2.6. Data Analysis

Quantitative data from sociodemographic surveys were exported into a Microsoft®
Excel spreadsheet for analysis. Qualitative data analysis was completed manually using
transcripts. The transcripts were reviewed and coded incident-by-incident through multiple
phases of coding (Figure 3). There were multiple coders involved in the analysis.

Phase 1 included preliminary analysis for Texas WIC reporting, as seen in Supplementary
Material Table S2. The Phase 2 analysis involved memo writing and was initiated during data
collection after interviews were conducted. During data collection, our research team met
routinely to discuss observations about the interviews, and peer debriefing continued through
coding [52]. In addition, this analysis utilized two rounds of coding of the interview transcripts.
Memos were created throughout phase 2 to maximize transparency and facilitate an open coding
process. The following paragraphs describe the phases of codebook development and rounds of
coding in detail.



Int. J. Environ. Res. Public Health 2025, 22, 193 7 of 19

—>[ Phafe1 ]—»[ Phélse2 ]_>_, .

Preliminary Memo Coding by Finalizing
analysis writing multiple coders themes

Next Steps | <

Linguistic
adaptations

Figure 3. Multi-phase analysis based on user-centered design. This figure shows the different parts
of the qualitative analysis based on user-centered design.

During phase 3, the research team created a codebook based on the theoretical frame-
work (Table 1), as shown in previous studies [52-56], and coded interview transcripts. The
initial set of codes, called primary codes, were expanded to include secondary codes, which
allow for specificity when coding incidents. For example, CAP was the primary code for
discussing a client’s physical capabilities. Secondary codes of CAP-P and CAP-N were
created to understand the context of the discussion related to physical capabilities and
identify them as positive (CAP-P) or negative (CAP-N). Coders used the codebook while
coding and made updates as needed. Coders wrote memos for new codes (to identify
and justify the value of a new code and provide examples of how to apply that code),
new incidents (that were identified at a later pass through), and discrepancies (to identify
differences in coding or incident interpretations) [50,53]. See Supplemental Table S3 for
additional examples. All coding revisions were agreed upon by the full research team.
As codes were created, any previous interview coding and memos were reviewed and
annotated to ensure cohesive analysis across all interviews [53].

A team of three coders completed coding of interview transcripts. Two coders com-
pleted incident-by-incident coding, and a third coder addressed and helped resolve discrep-
ancies. Coding was completed in multiple passes. The first pass of coding was conducted
to extract top-level findings to present to Texas WIC. For the second pass of coding, two
coders conducted incident-by-incident coding with real-time peer debriefing [52-58]. Both
coders wrote memos to identify new incidents, new codes, and discrepancies. During data
analysis, the coding team used peer debriefing to discuss themes and coding discrepancies.
The intercoder reliability, or percentage agreement in coding, was 84.9%, based on 662 text
segments or passages with agreement and a total of 780 text segments (662 in agreement
and 118 in disagreement). The intercoder reliability indicated strong reliability [58,59].
In addition, during the coding process, coders wrote advanced memos and posted them
to interview transcripts (Supplemental Table S3) [50,53]. This process continued until
saturation of codes was achieved and all interviews were reviewed with the saturated code
list [54].

In Phase 4, to finalize the themes, all codes and memos were grouped together
by similarity (Supplementary Table S4). Original interview transcripts were referenced,
as necessary [54,60]. The research team identified, diagramed, and mapped codes and
memos which identified three primary themes: motivations; capabilities; and opportuni-
ties [47,50,54]. Within each primary theme, codes and memos were further condensed into
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subthemes [50,61]. Saturation of themes and content was determined by the lead researcher
and our research team through an iterative process [50,61]. All processes for initial and the-
matic coding were checked and rechecked throughout the analysis via triangulation [50,58].
Lastly, quantitative data from the sociodemographic survey were analyzed descriptively.

3. Results
3.1. Clients

WIC program leadership determined which sample demographic characteristics were
needed for the study to minimize respondent burden, and this study collected information
about participants’ age, education, and household composition. Clients self-identified as
current Texas WIC clients and mothers (n = 19). Ages ranged from 18 to 44 years, with
an average of 26.7 years old. The most common education levels were a high school
diploma/GED (7/19, 36.8%), some college (9/19, 47%), associate’s degree (2/19, 10.5%),
and bachelor’s degree (1/19, 5.2%). Most clients (15/19, 78.9%) had two or more children
that currently, or had previously, received WIC benefits. When asked how old their
youngest child was, 14 clients (14/19, 73.6%) had a child of 1 year or younger, 3 clients
(3/19, 15.8%) had a child aged between 2 and 5 years, and 2 clients (2/19, 10.5%) were
currently pregnant. Some clients indicated prior use of Maya, the Texas WIC chatbot (4/19,
21.1%).

3.2. Nutrition Information

Analyses generated three primary themes related to clients’ (1) motivations, (2) capa-
bilities, and chatbot usability, and (3) opportunities for seeking nutritional information via
the chatbot. Motivations were influenced by necessity and resources. The usability of the
chatbot was important for navigation and engagement. The chatbot offered opportunities
for connection and some beneficial assumptions. Figure 4 shows a flow chart of the themes
and subthemes.

Desired nutrition
information

Necessity
Severity of need

Motivations

Sources

Resources

Website

Navigation
Benefits

Capabilities
Devices use

E; t
ngagemen Times of

engagement

Representatives

WIC client stories

Retention

Anticipation

Figure 4. Flowchart for the themes and subthemes related to clients seeking nutrition information via

Behavior/Behavior
change

a chatbot. This figure demonstrates the hierarchy of thematic findings. The primary themes identified
were motivations, capabilities, and opportunities. The middle and right side of the figure refer to the
secondary and tertiary themes.
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3.3. Motivations

Clients identified the necessity of information and resource availability as key motivators
for seeking nutritional information through Maya (Supplementary Tables S5 and S6).

3.3.1. Necessity

According to this sample of clients, gaining nutrition information through Maya was
necessary to learn updates regarding benefit package changes and understand program
adaptations to crisis (i.e., COVID protocols, COVID package changes, formula crisis).

“I check (TexasWIC.org) every 2 to 3 days, because 1 like the updates with the formula and
stuff as in my daughter’s formula got switched. So, I like to sit there and see if (there are)
any alternatives and things like that.” (Client 5)

Table 2 shows a comprehensive list of topics, desired content, potential for the chatbot,
with quotes. Clients identified the following topics as most important: benefits, trou-
bleshooting breastfeeding issues, complementary feeding how-tos, picky eating, baby signs
and cues, recipes, shopping assistance, online classes, WIC program and package updates,
healthy eating practices, hazards (i.e., choking, food allergies), and connecting to other
assistance programs, such as the Supplemental Nutrition Assistance Program (SNAP).

Table 2. Key interview findings about content, potential suggestions for a chatbot, and relevant

quotes organized by infant feeding topic.

Topic Content Desired Potential for Chatbot Quotes
“I'’know that WIC has
Online Classes and Visual lactation specialists, but it
Breastfeeding I\/{)ilk suPply aids v}\lrouldbbg nice to jusltl}lgg O‘Ih
* All of clients umping .Encouragemer.lt the website and see ,t 1sl Wil
Partial BF Live representatives help produce milk” or ‘try
Engagement this” or maybe some sources
on there.” (Client 6)
“Iwould be okay with
(general information and
Benefits Online Classes and Visual direction to a WIC
Formula feedin Safety aids nutritionist/pediatrician). I
* More than half o fcl%en ts Guidance Responses would be fine with it. Like if
Gas/Colic Navigation (Maya) weren't able to give
Other Emergent me the information I needed,
at least guide me in some
sort of direction.” (Client 9)
“I think (Maya) could make
it easier by explainin;
Ad . . Flow tos ) . output. If};oupr)babyigs
equacy of infant feeding Signs/cues Visual Aids havine X ber of dirt
* More than half of clients Other: Connect to HHS Responses javing A number of dirty
diapers than you know the
programs. P ny ey
are getting enough.
(Client 14)
“I think that (formula bottle
Feedin safety webpage) is awesome,
Safety and troubleshooting Pumpi fg Visual Aids and I kind of wish if they
of infant feeding Hazard (choking and allergies Responses have something like that

* More than of half of clients

Cleanliness

with breastfeeding, as far as
how to clean the pumps,
how to store.” (Client 18)

“(I'would like to) Search up
‘videos on baby’s first foods’,

How tos . . . Ay
Complementary feeding Eating styles Online classes/Visual aids ) that helps.” (Client 9)
. ) ! Responses I'would so love Maya to
More than half of clients Preparation .
Others Engagement have some recipes and see

ideas of what to give my
baby next.” (Client 6)
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Table 2. Cont.

Topic Content Desired Potential for Chatbot Quotes

Emergent Themes

“(Benefits look up) would be
super helpful. Since the app
takes up too much storage,
being able to go on the
Benei Online Classes webs'ite and look it up super
enefits Awareness Responses easily, that would be very
* Some of clients Other P helpful. (Client 18)
Engagement “Maya can give you a better
scale of approved fruit and
vegetables that are
approved, fresh frozen, or
evenjarred.” (Client 5)

“I can see (recipes on Maya)
being beneficial not only for
me, but other families as
well.” (Client 7)

* Indication of number of clients that provided feedback about specified topics. Abbreviations: BF—breastfeeding;
HHS—health and human services; WIC—the Special Supplemental Nutrition Program for Women, Infants, and Children.

Recipes Directory of recipes Online Classes and Videos

“I have no idea how to cook vegetables the right way. . .. (If Maya could help with) how to
prepare these things it would be super helpful, because some of us just were not raised in
healthy households.” (Client 18)

3.3.2. Resources

Clients expressed motivation to obtain nutrition information through electronic WIC
resources (i.e., texasWIC.org, MyTexasWIC mobile application, Texas WIC online classes,
WIC SMS) and external electronic resources (i.e., search engines, nutritionist websites,
and social media.) Many clients identified accessing the MyTexasWIC mobile applica-
tion and WIC online classes through their mobile device as their most consistent and
preferred method of obtaining the desired information (i.e., benefit understanding, shop-
ping assistance, and recipes). They accessed information at different times for different
purposes, such as pre-planning shopping, seeking real-time help, or looking up questions
after something occurred.

Clients discussed trustworthiness and efficiency of time as motivators for engaging
with an electronic resource. Trustworthiness was said to have been achieved via external
WIC resources after being vetted for reliability by (1) confirming professional recommen-
dation(s) received; (2) validating or normalizing their individual experiences; or (3) if
authors claimed to be nutritionists or dietitians. Clients described the vetting process as less
desirable because of the additional time required to ensure trustworthiness. WIC resources
were discussed as the most desirable due to expressed trustworthiness in the program and
in staff expertise in nutritional and client benefits specifically.

“(I need nutrition information from Maya because) I trust the WIC program. They know
the nutrition values that the kids should have and the alternatives.” (Client 11)

Maya was discussed as an efficient method to obtain information more quickly than it
could be obtained through other standardized WIC practices (i.e., visiting a clinic, calling
the hotline, or emailing) or through external resources. Efficiency was also identified, as
responses were provided in real time, were available quickly, were presented concisely, and
could be customized at any time of day.

“I think that (Maya) will help by making information readily available. Not having to
wait until WIC office opens up. Especially if you have a question that is after hours or on
the weekend.” (Client 13)
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3.4. Capabilities of Clients and Usability of Maya

In the recruitment survey, approximately one-third of clients initially reported that
they were unlikely to seek nutritional information from a chatbot. In interviews, clients
stated that poor prior experiences with any chatbot influenced their perceptions regarding
any chatbot’s ability to successfully complete a task. Poor prior chatbot experiences, not
specifically with Maya, were attributed to the chatbot’s performance despite the clients’
physical and psychological capabilities to interact with the chatbot. All interview clients
expressed a desire to receive nutritional information through Maya after receiving chatbot
demonstrations. Clients identified Maya’s usability as a way of finding necessary informa-
tion. Furthermore, clients discussed the conditions in which they would seek nutritional
information through Maya and how they preferred Maya to perform, and their anticipated
interactions with Maya.

3.4.1. Navigation

Clients identified Maya as a navigation tool for TexasWIC.org and an informational tool
for their benefits. As displayed in Table 2, clients stated that Maya could help them navigate
resources by providing information in the form of visual aids (i.e., online classes, videos,
diagrams), hyperlinks to webpages and online classes, and Supplementary Information (i.e.,
synopsis of webpages, fun facts, and counseling handouts).

“I think that the WIC Chatbot can make it easier to find information versus having to
go search on the WIC website yourself. . .She could give you more information than you
could get off a webpage on the WIC website.” (Client 14)

Clients stated that Maya increased their psychological capability to understand their
benefits (i.e., shopping education, explanations of package content or changes) and use more of
their benefits package (i.e., customed recommendations and access to various recipes).

“Using WIC is more consistent (than using search engines) because they know what kind
of ingredients I already have; so that is a big one up on helping me find recipes that I can
utilize my benefits with.” (Client 3)

3.4.2. Engagement

Clients identified devices and times in which they would engage or disengage with a
chatbot. Most clients identified their phones as the primary device that they used to seek
nutritional information electronically. Clients expressed a desire for Maya to be available
via the MyTexasWIC mobile application for three reasons: (1) the MyTexasWIC mobile
application was their preferred source of electronic WIC information; (2) to ensure the
greatest compatibility with their mobile devices; (3) the MyTexasWIC mobile application
automatically opened when accessing the texasWIC.org website on a mobile device.

“I would use the app (to obtain nutrition information). If Maya is on the app- That would
be really convenient because the app is my go to.” (Client 12)

Participants’ reasons for seeking nutrition information electronically included satisfy-
ing WIC nutrition education requirements, troubleshooting, or answering questions they
had regarding a variety of topics. Some clients speculated that Maya would be particularly
helpful to first-time mothers and parents of children with large age gaps. Clients stated
they would engage with Maya when planning, troubleshooting, shopping, and when they
had a question.

“I think (Maya troubleshooting breastfeeding issues) would be a need because I remember
struggling to produce. So, I wasn't sure, like should I be eating something specifically,
what can help me with more milk supply? So, I think when I was at that point it was like
a desperate mommy moment, and 1 would say I would need it.” (Client 9)
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Some clients stated they would stop using the chatbot if the device’s screen size was
not compatible for tasks or placed large demands on device storage/memory or their
device’s battery, or if they lacked access while shopping. Inefficient chatbot performance
(i.e., providing vague, indirect, or lengthy responses to a question) was mentioned as
another reason to disengage with Maya. A few clients also stated they would not use Maya
if it provided information that promoted behavior contrary to their own personal practices.

“(It would not be helpful if Maya was) very aggressive in recommending (breastfeeding). . .That
wouldn’t make me want to go to the site much or use the bot at all.” (Client 3)

3.5. Maya Opportunities

Most clients discussed opportunities for Maya to foster connections as well as provide
supportive responses.

3.5.1. Connections

Clients consistently discussed a desire for support from live representatives such as
WIC staff, nutritionists, and lactation consultants during their interactions with Maya.
Clients differed in their opinions regarding when to connect to a representative. Some
clients wanted an immediate connection with live representatives; others wanted to be
connected with live representatives after first receiving top-level information.

“I know that WIC has lactation specialists, but it would be nice to just log on the website and
see ‘this will help produce milk’ or “try this” or maybe some sources on there.” (Client 6)

Clients stated they had previously sought out various electronic sources (online plat-
forms, social media groups, and internet searches) to obtain information and support
regarding infant or child feeding. Statements of trustworthiness were mentioned if the
stories felt authentic and relatable.

“(Stories felt reliable because) they were from other people who had experienced the same
kind of situation and it made more sense that we weren’t the only one having the issue,
there were other people. It was normal.” (Client 7)

3.5.2. Anticipations

Clients discussed their desires for Maya to provide connections to WIC representatives
and access to WIC client stories; to promote behaviors (i.e., continued breastfeeding, healthy
eating, and maximize benefit utilization); and facilitate behavior change (i.e., increase fruit
and vegetable intake and address picky eating).

“How to actually prepare (vegetables and healthy foods) would be super helpful, because
some of us just weren’t raised in healthy households.” (Client 18)

Some clients stated that if they were met with encouragement from Maya, it could
provide reassurance and motivation to continue breastfeeding during times of difficulty
(i.e., clogged ducts, latching pain, cluster feeding).

“I was seeking mommy troubles that you come across with breastfeeding. That sometimes
you may get- like a clogged duct; or something that would tell me how that could be
fixed- or just to keep me going so I'm not discouraged from breastfeeding. Because I
know that when I had that issue- I mean- it was pretty painful and I really contemplated
(breastfeeding), because it hurt.” (Client 9)

Clients identified Maya as a potential resource for utilizing and retaining benefits,
which (1) connected them to required online classes, (2) provided explanations of how
to use their benefits (i.e., where, and how to shop), and (3) communicated customized
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feedback to help them retain their benefits at times of transition (i.e., suggestions about
online classes, explanations of package changes, alerts in the event of operation changes).

“This is my first time hearing about Maya. I just got back on WIC a couple of months ago.
I had a pause to it because COVID offices were down; so, it is kind of difficult to get your
WIC. So, this is pretty convenient (for getting my benefits).” (Client 8)

4. Discussion

WIC clients who participated in this study were motivated to seek nutrition informa-
tion utilizing Maya, the chatbot, once they were familiar with the chatbot and understood
its capabilities. They also expressed a preference for using the chatbot compared to other
modes of live communication, such as calling a hotline or going to a WIC office. The find-
ings are consistent with previous studies which demonstrated that chatbots were favorable
and continually used when responses were human-like [28,62,63], supportive [24,62-64]
and perceived to be personalized [62]. Future iterations of Maya could facilitate pro-
viding nutrition information to clients and could possibly deliver nutrition information
via online nutrition education. In addition, WIC clients described preferences for cus-
tomized interactions. The findings are consistent with published research showing the
benefits of technologies created with a UCD approach for clients of WIC and SNAP-Ed
programs [15,65].

Trustworthiness and efficiency of communication are essential to clients chatbot ex-
periences, satisfaction, and repeated use [64,66]. In this study, clients identified that they
were motivated to engage with Maya because they trusted the WIC program to deliver
useful, relevant, and accurate information. The clients in our study identified Maya as
an efficient facilitator of knowledge and information. This study’s findings suggested
that Maya is desirable by its users to be capable of facilitating the delivery of nutrition
information. This finding is consistent with a study by Greenblatt et al., which aimed to
understand the experiences of Arizona WIC staff and clients when it came to providing
and accessing nutrition information. Researchers identified that clinic constraints, such
as the need to engage children while parents engage in consultations, influenced client’s
receptiveness to receiving nutritional information [67]. The findings of Greenblatt at al.
promoted technology-based approaches including quick facts, tips and tricks, and video
and interactive modules over handouts and counseling tools, which were perceived as
“time-consuming and unresponsive to client preferences” [67]. Contrary to the findings
in our study, Munnukka et al.’s study investigated virtual chatbots and determined that
the acceptability, social presence, and trust of recommendations delivered from a virtual
chatbot could be related to longer and more human-like responses [62]. The differences in
these findings could be a result of different population needs, different roles between the
two different organizational interfaces, and differences in the type of chatbots (i.e., Al vs.
dialog-based).

The clients in this study discussed the need for Maya to introduce itself and explained
how Maya can support client engagement. Several clients also identified a need for Maya
to be available as an independent mobile application or on the current MyTexasWIC
app. Chatbot availability across multiple platforms is supported by a scoping review
of 23 lifestyle chatbot studies across the globe, which concluded that chatbots may be
most effective in promoting lifestyle changes when integrated with other technologies to
encourage and support behaviors, according to Chew, HS]J et al. [28].

Capability was a major theme in our study; clients self-identified as capable of using
Maya to obtain nutritional information. Subsequently, clients discussed chatbot usability
as a factor in their capability to efficiently navigate TexasWIC.org, online classes, and the
use of their benefits. Some clients stated that receiving nutrition information via Maya
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may impact their behaviors, resulting in them maximizing their benefits, eating more fruits
and vegetables, and continuing with the WIC program. The current literature is unclear as
to whether nutritional information provided through a chatbot would promote behavior
change or program retention [29,63,68,69].

In our study, clients expressed strong desires for nutritional information to be available
through Maya, with breastfeeding, formula feeding, and complimentary feeding listed
as the most important topics. Our study clients expressed desires for Maya to facilitate
connections to encouragement, other client stories, and various WIC representatives. Maya
has the potential to connect WIC clients to information and support in times of difficulty,
such as pain while breastfeeding or beginning complementary feeding (client-identified
needs). The existing literature supports our findings that encouragement [35,70] and story
sharing are desired technology features [70-72]. However, it is important to moderate
stories and content [71,72]. Future research could investigate the importance of moderated
peer story-sharing and chatbot encouragement, as well as their impact on client behaviors
in relation to WIC program outcomes.

4.1. Strengths and Limitations

Collaborations with the Texas WIC state agency office was a strength of this study.
An additional strength of this research was sampling through an online platform, which
allowed for a larger recruitment pool across the state. The research team was an indepen-
dent group, not part of Texas WIC, which enabled this study to minimize social desirability
bias. For example, clients were able to freely share their perspectives, knowing that their
WIC benefits would not be impacted by anything they said or did in the interviews. Lastly,
the study applied rigorous techniques for data analysis and interpretation to ensure the
findings were reliable and valid.

A limitation of this study, as with all qualitative studies, is that the findings may
not be generalizable to the WIC in other states, Indian tribal organizations, or territories.
Furthermore, perceptions, trustworthiness, and engagement with a chatbot can vary based
on cultural expectations [26,61,65,68]. This study, as an initial effort, focused on clients
of the English version of Maya and did not include the Spanish version. Over half of the
Texas WIC client population identifies as Hispanic or Latino/a, and 36% of this population
prefers to speak in Spanish [3]. Prior studies have found that expectations and utilization
may differ between English and Spanish clients [65,67,68]. Future research is warranted to
explore desires and potential cultural influences among Spanish Maya clients. A cultural
adaptation may focus on preferences in chatbot engagement or the delivery or focus of
nutritional education [15,62,65,67,68]. Future studies will need to consider which demo-
graphic variables related to race, ethnicity, or culture, including language, are essential for
interpretation given the drawbacks). It is also important to conduct additional research
to assess how this chatbot can achieve a greater impact by reaching a larger population of
clients or different client subgroups with diverse needs.

4.2. Implications for Research and Practice

This study indicates that WIC clients may view Maya as a catalyst for accessing trust-
worthy nutrition information, including in times of distress (i.e., breastfeeding difficulties,
picky eating), program adaptations (i.e., pandemic, formula crisis, The Child Nutrition
Reauthorization Act), or package updates (i.e., child maturation, COVID temporary fruit
and vegetable vouchers) [73]. The findings may inform programmatic changes that im-
prove WIC participation and alleviate the administrative burdens of local offices. Though
this study was aligned with WIC, other public health programs may be able to develop
and test a chatbot to provide information and evaluate the impacts. Future considerations
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relate to trustworthiness in chatbot development and modification. For example, if chatbots
are used to provide nutrition information, then programs will benefit from transparency
in how responses are generated. Further, as technology progresses, chatbots are being
seen as opportunities within business, communication platforms, and public health [18,19].
Though they have limitations, these chatbots hold promise, as studies have reported they
are efficient and inexpensive to change, while the present study demonstrated interest in
several complex topics [18,19]. Regarding research, future studies are needed to test differ-
ent ways to provide nutritional information about infant feeding via a chatbot. Additional
research is also warranted to assess how quickly and accurately a chatbot responds, as well
as the long-term impact of utilizing Maya. For example, longitudinal studies involving
this chatbot can assess changes in Texas WIC clients’ nutrition knowledge, behavior, and
program participation, which would be beneficial for understanding its effectiveness.

This study utilized a dialog-based chatbot with predefined responses and rules de-
vised by human developers. While this allows for controlled, predictable responses to client
prompts, there is growing interest in moving from dialog-based chatbots to more advanced
Al chatbots based on machine learning algorithms. Other public agencies, global organiza-
tions, and public health entities may choose to use this study’s framework and the UCD
approach to identify, develop, and evaluate new chatbots. Additionally, it may be beneficial
to explore whether more advanced Al chatbots can improve user experience and outcomes
compared to dialog-based chatbots. Testing different response-generation approaches and
analyzing conversational data over time may shed light on ideal mechanisms.

5. Conclusions

In conclusion, WIC clients expressed motivations, capabilities, and opportunities to
engage with nutrition information through an existing dialog-based chatbot. The method-
ology used in this study represents one innovative approach to “give participants user-
centered choices for how they participate in WIC” (p. 21) [13]. The findings of this study
highlight the potential impact of technology-based innovations on Texas WIC participation
and utilization of benefits. Future WIC technology innovations can benefit by exploring
users’ expectations to obtain nutrition information through WIC technologies. Further
public health research may indicate if this methodology and other technologies, such as
mobile applications, are preferred by some clients as sources of urgent information or
support outside of standard operating hours. Future studies may utilize the theoretical
framework or findings to advance m-health interventions within existing public health
programs and help interventions achieve a greater impact.

Supplementary Materials: The following supporting information can be downloaded at https:
/ /www.mdpi.com/article/10.3390/ijerph22020193 /s1: Table S1: Interview flow and description of
activities; Table S2: Initial findings report; Table S3: Thematizing memo topic: accessing Maya; Table
S4: Thematizing memo topic: nutrition information; Table S5: Thematizing memo topic: health belief
model constructs; Table S6: Comprehensive interview findings by investigated topic: motivation.

Author Contributions: Conceptualization, K.B., L.B.-F. and B.R.M.; Methodology, K.B. and L.B.-F.;
Investigation: K.B., L.B.-F. and B.R.M.; Resources, K.B., L.B.-F. and B.R.M.; Writing—Original Draft
Preparation, K.B., L.B.-F,, BR.M. and C.M.].; Data curation: K.B. and B.R.M.; Visualization—K.B.,
L.B.-F. and C.M.J.; Writing—Review and Editing, K.B., L.B.-F,, E.S., L.E. and C.M.].; Supervision,
K.B., L.B.-F. and B.R.M.; Project Administration, L.B.-F.; Funding Acquisition, L.B.-F. and B.R.M. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by the Texas Health and Human Services Commission under
contract number HHS000135500001, which was awarded on 1 September 2018 through 31 August
2023. This work was supported, in part, by the U.S. Department of Agriculture (USDA) National


https://www.mdpi.com/article/10.3390/ijerph22020193/s1
https://www.mdpi.com/article/10.3390/ijerph22020193/s1

Int. J. Environ. Res. Public Health 2025, 22, 193 16 of 19

Institute of Food and Agriculture (NIFA), Hispanic Serving Institutions (HSI) Education Grants
Program, 2021-77040-34877, Food Security LEADers (July 2021 to August 2024). Any opinions,
findings, conclusions, or recommendations expressed in this publication are those of the authors and
do not necessarily reflect the view of the Texas Health and Human Services Commission nor the
U.S. Department of Agriculture. Some of the data were taken from a thesis by Kelci Baez entitled,
“Exploration of potential delivery of nutrition education to WIC clients through Maya, The Texas
WIC chatbot”, which is under embargo until April 2025.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board protocol #2018682 and date of approval).
In addition, the Texas Department of State Health Services (DSHS) Institutional Review Board (18-029)
deemed the study exempt for the full extent of the project.

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

Data Availability Statement: The original contributions presented in this study are included in the
article/Supplementary Materials. Further inquiries can be directed to the corresponding author.

Acknowledgments: Importantly, the authors wish to acknowledge Texas WIC for their partnership
throughout this research. We additionally would like to acknowledge Sylvia L. Crixell, original
principal investigator of the Chat with WIC project, for her foresight, creativity, and leadership.

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

References

1. United States Department of Agriculture. Special Supplemental Nutrition Program for Women, Infants, and Children (WIC).
Available online: https:/ /www.fns.usda.gov/wic (accessed on 13 November 2024).

2. United States Department of Agriculture. About WIC. Available online: https://www.fns.usda.gov/wic/partner/about (accessed
on 11 November 2024).

3. Child Nutrition Amendments of 1978, Section 3085. Available online: https://www.congress.gov /bill /95th-congress /senate-
bill /3085 (accessed on 7 November 2024).

4. National WIC Association. The State of WIC: Healthier Pregnancies, Babies, and Young Children During COVID-19. Available
online: https://thewichub.org/the-state-of-wic/ (accessed on 16 December 2024).

5. Texas Health and Human Services. 2022 Texas WIC Participant Nutrition Education Survey Statewide Aggregate Results Report.
Available online: https://www.hhs.texas.gov/providers/wic-providers/nutrition-education/wic-surveys-reports (accessed on
13 November 2024).

6.  National WIC Association. The State of WIC Celebrating 50 Years of Impact; National WIC Association. Available online: https:
/ /www.nwica.org/blog/the-2024-state-of-wic-report-celebrating-50-years-of-impact-and-looking-toward-the-future (accessed
on 16 December 2024).

7. Texas Health and Human Services. 2024 Texas WIC Participant Nutrition Education Survey Statewide Results; Texas Health and
Human Services. Available online: https://www.hhs.texas.gov/sites/default/files/documents /wic-2024-statewide-ne-survey-
acc.pdf (accessed on 31 December 2024).

8. WIC Nutrition Education Study: Phase I Report. United States Department of Agriculture. Available online: https://www.fns.
usda.gov/wic-nutrition-education-study-phase-i-report. (accessed on 16 December 2024).

9.  National and State Level Estimates of WIC Eligibility and Program Reach in 2020. Available online: https:/ /www.fns.usda.gov/
wic/eligibility-and-program-reach-estimates-2020 (accessed on 23 March 2024).

10. Magness, A.; Williams, K.; Gordon, E.; Morrissey, N.; Papa, F.; Garza, A.; Okyere, D.; Nisar, H.; Bajowski, F.; Singer, B. Third
National Survey of WIC Participants (NSWP-III): Retention and Potential Barriers to Participantion Among WIC Participants:
Brief Report 4; United States Department of Agriculture. Available online: https://fns-prod.azureedge.us/sites/default/files/
resource-files/NSWP-III-BriefReport4.pdf (accessed on 16 December 2024).

11.  Food Research and Action Center. WIC During COVID-19. Participation and Benefit Redemption Since the Onset of the Pandemic.
Available online: https:/ /frac.org/wp-content/uploads/wic-during-covid-19-2022.pdf (accessed on 7 November 2024).

12.  National WIC Association. 2023 WIC Technology Landscape Report; National WIC Association. Available online: https:
/ /media.nwica.org/2023%20wic%20tech%20report%?204.5.23.pdf (accessed on 7 November 2024).

13.  WIC Community Innovation and Outreach Project (CIAO). Food Research and Action Center. Available online: https://frac.org/

wic-ciao (accessed on 13 November 2024).


https://www.fns.usda.gov/wic
https://www.fns.usda.gov/wic/partner/about
https://www.congress.gov/bill/95th-congress/senate-bill/3085
https://www.congress.gov/bill/95th-congress/senate-bill/3085
https://thewichub.org/the-state-of-wic/
https://www.hhs.texas.gov/providers/wic-providers/nutrition-education/wic-surveys-reports
https://www.nwica.org/blog/the-2024-state-of-wic-report-celebrating-50-years-of-impact-and-looking-toward-the-future
https://www.nwica.org/blog/the-2024-state-of-wic-report-celebrating-50-years-of-impact-and-looking-toward-the-future
https://www.hhs.texas.gov/sites/default/files/documents/wic-2024-statewide-ne-survey-acc.pdf
https://www.hhs.texas.gov/sites/default/files/documents/wic-2024-statewide-ne-survey-acc.pdf
https://www.fns.usda.gov/wic-nutrition-education-study-phase-i-report.
https://www.fns.usda.gov/wic-nutrition-education-study-phase-i-report.
https://www.fns.usda.gov/wic/eligibility-and-program-reach-estimates-2020
https://www.fns.usda.gov/wic/eligibility-and-program-reach-estimates-2020
https://fns-prod.azureedge.us/sites/default/files/resource-files/NSWP-III-BriefReport4.pdf
https://fns-prod.azureedge.us/sites/default/files/resource-files/NSWP-III-BriefReport4.pdf
https://frac.org/wp-content/uploads/wic-during-covid-19-2022.pdf
https://media.nwica.org/2023%20wic%20tech%20report%204.5.23.pdf
https://media.nwica.org/2023%20wic%20tech%20report%204.5.23.pdf
https://frac.org/wic-ciao
https://frac.org/wic-ciao

Int. J. Environ. Res. Public Health 2025, 22, 193 17 of 19

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Weber, S.J.; Shearer, E.; Mulvaney, S.A.; Schmidt, D.; Thompson, C.; Jones, J.; Ahmad, H.; Coe, M.; Hull, P.C. Prioritization of
reatures for mobile apps for families in a federal nutrition program for low-income women, infants, and children: User-centered
design approach. [MIR Form. Res. 2021, 5, €30450. [CrossRef] [PubMed]

Friedman, L.B.; Silva, M.; Smith, K. A focus group study observing maternal intention to use a WIC education app. Am. J. Health
Behav. 2018, 42, 110-123. [CrossRef]

Wilson-Torres, D.; Agostinelli, ]. WIC Online 2.0: WIC Online with eWIC. Available online: https://wicworks.fns.usda.gov/
resources/wic-online-ewic (accessed on 16 December 2024).

United States Department of Agriculture. Chat with WIC. Available online: https:/ /wicworks.fns.usda.gov/resources/chat-wic
(accessed on 7 November 2024).

Tsai, WH.S,; Liu, Y.; Chuan, C.H. How chatbots’ social presence communication enhances consumer engagement: The mediating
role of parasocial interaction and dialogue. J. Res. Interact. Mark. 2021, 15, 460-482. [CrossRef]

Brandtzaeg, P.B.; Folstad, A. Why People Use Chatbots. In Proceedings of the Internet Science: 4th International Conference,
Thessaloniki, Greece, 22-24 November 2017; pp. 377-392.

United States Department of Agriculture. WIC Technology for a Better WIC Experience- Communications, Data, and Metrics
Grant. Available online: https://www.fns.usda.gov/grant/wic-technology-better-experience-comms-data-metrics (accessed on
16 December 2024).

Adamopoulou, E.; Moussiades, L. An overview of chatbot technology. In Proceedings of the Artificial Intelligence Applications
and Innovations, Cham, Switzerland, 5-7 June 2020; pp. 373-383.

Huang, M.; Rust, R. Artificial intelligence in service. J. Serv. Res. 2018, 21, 155-172. [CrossRef]

Pereira, J.; Diaz, O. Using health chatbots for behavior change: A mapping study. J. Med. Syst. 2019, 43, 135. [CrossRef]
Fitzpatrick, K.K.; Darcy, A.; Vierhile, M. Delivering cognitive behavior therapy to young adults with symptoms of depression and
anxiety using a fully automated conversational agent (Woebot): A randomized controlled trial. JMIR Ment. Health 2017, 4, 11.
[CrossRef]

Chaudhary, J.; Joshi, V.; Khare, A.; Gawali, R.; Manna, A. A comparative study of medical chatbots. Int. Res. J. Eng. Technol.
(IRJET) 2021, 8, 1241-1246.

Tudor, C.; Dhinagaran, D.A.; Kyaw, B.M.; Kowatsch, T.; Joty, S.; Theng, Y.; Atun, R. Conversational agents in health care: Scoping
review and conceptual analysis. ]. Med. Internet Res. 2020, 22, €17158. [CrossRef]

Fadhi, A.; Schiavo, G. Designing for Health Chatbots; Cornell University: Ithaca, NY, USA, 2019. [CrossRef]

Chew, H.S.J. The use of artificial intelligence-based conversational agents (chatbots) for weight loss: Scoping review and practical
recommendations. JMIR Med. Inf. 2022, 10, €32578. [CrossRef]

Oh, YJ].; Zhang, ].; Fang, M.L.; Fukuoka, Y. A systematic review of artificial intelligence chatbots for promoting physical activity,
healthy diet, and weight loss. Int. |. Behav. Nutr. Phys. Act. 2021, 18, 160. [CrossRef]

Mabher, C.A.; Davis, C.R.; Curtis, R.G.; Short, C.E.; Murphy, K.J. A Physical activity and diet program delivered by artificially
intelligent virtual health coach: Proof-of-concept study. JMIR Mhealth Uhealth 2020, 8, 11. [CrossRef] [PubMed]

Sowah, R.A; Bampoe-Addo, A.A.; Armoo, S.K; Saalia, FEK.; Gatsi, F.; Sarkodie-Mensah, B. Design and development of diabetes
management system using machine learning. Int. J. Telemed. Appl. 2020, 2020, 17. [CrossRef] [PubMed]

Ollier, J.; Neff, S.; Dworschak, C.; Sejdiji, A.; Santhanam, P.; Keller, R.; Xiao, G.; Asisof, A.; Ruegger, D.; Berube, C.; et al. Elena+
Care for COVID-19, a pandemic lifestyle care intervention: Intervention design and study protocol. Front. Public Health 2021, 9,
625640. [CrossRef]

Wilson, L.; Marasoiu, M. The development and use of chatbots in public health: Scoping review. JMIR Hum. Factors 2022, 9,
e35882. [CrossRef]

Casas, ].; Mugellini, E.; Khaled, O.A. Food diary coaching chatbot. In Proceedings of the 2018 ACM International Joint Conference
and 2018 International Symposium on Pervasive and Ubiquitous Computing and Wearable Computers, Singapore, 8-12 October
2018; pp. 1676-1680.

Yadav, D.; Malik, P,; Dabas, K.; Pushpendra, S. Feedpal: Understanding opportunities for chatbots in breastfeeding education of
women in India. Proc. ACM Hum.-Comput. Interact. 2019, 3, 1-30. [CrossRef]

Colton, S. 047 Chat with Maya: Assessing the usability of the Texas WIC chatbot. J. Nutr. Educ. Behav. 2021, 57, S22-S23.
[CrossRef]

United States Department of Agriculture. WIC Special Project Grants. Available online: https://wicworks.fns.usda.gov/
resources/wic-special-project-grants (accessed on 13 November 2024).

Hull, P; Emerson, ].S.; Quirk, M.E.; Canedo, ].R; Jones, ].L.; Vylegzhanina, V.; Schmidt, D.C.; Mulvaney, S.A.; Beech, B.M.; Briley,
C.; et al. A smartphone app for families with preschool-aged children in a public nutrition program: Prototype development and
beta-testing. JMIR Mhealth Uhealth 2017, 5, €102. [CrossRef]


https://doi.org/10.2196/30450
https://www.ncbi.nlm.nih.gov/pubmed/34328432
https://doi.org/10.5993/AJHB.42.6.11
https://wicworks.fns.usda.gov/resources/wic-online-ewic
https://wicworks.fns.usda.gov/resources/wic-online-ewic
https://wicworks.fns.usda.gov/resources/chat-wic
https://doi.org/10.1108/JRIM-12-2019-0200
https://www.fns.usda.gov/grant/wic-technology-better-experience-comms-data-metrics
https://doi.org/10.1177/1094670517752459
https://doi.org/10.1007/s10916-019-1237-1
https://doi.org/10.2196/mental.7785
https://doi.org/10.2196/17158
https://doi.org/10.48550/arXiv.1902.09022
https://doi.org/10.2196/32578
https://doi.org/10.1186/s12966-021-01224-6
https://doi.org/10.2196/17558
https://www.ncbi.nlm.nih.gov/pubmed/32673246
https://doi.org/10.1155/2020/8870141
https://www.ncbi.nlm.nih.gov/pubmed/32724304
https://doi.org/10.3389/fpubh.2021.625640
https://doi.org/10.2196/35882
https://doi.org/10.1145/3359272
https://doi.org/10.1016/j.jneb.2021.04.056
https://wicworks.fns.usda.gov/resources/wic-special-project-grants
https://wicworks.fns.usda.gov/resources/wic-special-project-grants
https://doi.org/10.2196/mhealth.7477

Int. J. Environ. Res. Public Health 2025, 22, 193 18 of 19

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

Harari, N.; Rosenthal, M.S.; Bozzi, V.; Goeschel, L.; Jayewickreme, T.; Onyebeke, C.; Griswold, M.; Perez-Escamilla, R. Feasibility
and acceptability of a text message intervention used as an adjunct tool by WIC breastfeeding peer counsellors: The LATCH pilot.
Matern. Child. Nutr. 2018, 14, €12488. [CrossRef]

United States Department of Agriculture. WIC2Five: Using Mobile Helath Education Messaging to Support Program Reten-
tion. Available online: https:/ /wicworks.fns.usda.gov /resources/wic2five-using-mobile-health-education-messaging-support-
program-program-retention (accessed on 24 March 2024).

Fadhil, A.; Gabrielli, S. Addressing challenges in promoting healthy lifestyles: The Al-chatbot approach. In Proceedings of the
11th EAI International Conference on Pervasive Computing Technologies for Healthcare, Barcelona, Spain, 23-26 May 2017;
pp. 261-265.

Davis, F; Bagozzi, R.; Warshaw, P. User acceptance of computer technology: A comparison of two theoretical models. Manag. Sci.
1989, 35, 982-1003. [CrossRef]

Glanz, K.; Rimer, B.K.; Viswanath, K. Health Behavior: Theory, Research and Practice, 5th ed.; Jossey-Bass Public Health; Wiley:
Hoboken, NJ, USA, 2015; p. 512.

Bandura, A. Self efficacy: Toward a unifying theory of behavioral change. Psychol. Rev. 1977, 84, 191-215. [CrossRef]

Bandura, A. The self system in reciprocal determinism. Am. Psychol. 1978, 33, 344-358. [CrossRef]

Bandura, A. Social Foundations of Thought and Action: A Social Cognitive Theory; Prentice Hall: Hoboken, NJ, USA, 1986.

Michie, S.; Van Stralen, M.M.; West, R. The behaviour change wheel: A new method for characterising and designing behaviour
change interventions. Implement. Sci. 2011, 6, 42. [CrossRef] [PubMed]

Goodell, L.S; Stage, V.C.; Cooke, N.K. Practical qualitative research strategies: Training interviewers and coders. |. Nutr. Educ.
Behav. 2016, 48, 578-585.e571. [CrossRef]

Qualtrics, Version XM; Qualtrics: Provo, UT, USA, 2020; Available online: https://www.qualtrics.com (accessed on 24 March 2024).
Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77-101. [CrossRef]

Zoom, Version 5.17.10; Zoom Communications, Inc.: San Jose, CA, USA, 2024; Available online: https://www.zoom.com (accessed
on 24 March 2024).

Cutcliffe, ].R.; McKenna, H.P. Establishing the credibility of qualitative research findings: The plot thickens. J. Adv. Nurs. 1999, 30,
374-380. [CrossRef]

Brinkmann, S.K.S. Interviews: Learning the Craft of Qualitative Research, 3rd ed.; SAGE Publications, Inc.: Thousand Oaks, CA, USA,
2015; Volume 3, p. 385.

Glaser, B.S.A. Discovery of Grounded Theory: Strategies for Qualitative Research, 1st ed.; Taylor & Francis Group: Milton Park, UK,
1999; p. 282. [CrossRef]

Glaser, B. Theoretical Sensitivity: Advances in the Methodology of Grounded Theory; The Sociology Press: Mill Valley, CA, USA, 1978.
Brinkmann, S.K.S. Interviews Learning the Craft of Qualitative Research Interviewing, 2nd ed.; SAGE Publications: Thousand Oaks,
CA, USA, 2009.

Nowell, L.S.; Norris, ].M.; White, D.E.; Moules, N.J. Thematic analysis: Striving to meet the trustworthiness criteria. Int. J. Qual.
Methods 2017, 16, 1. [CrossRef]

Charmaz, K. Constructing Grounded Theory: A Practical Guide Through Qualitative Analysis; SAGE Publications; Pine Forge Press:
Thousand Oaks, CA, USA, 2006; p. 206.

Auld, G;; Diker, A.; Bock, M.; Boushey, C.J.; Bruhn, C.M.; Cluskey, M.; Edlefsen, M.; Goldberg, D.L.; Misner, S.L.; Olson, B.H.; et al.
Development of a decision tree to determine appropriateness of NVivo in analyzing qualitative data sets. J. Nutr. Educ. Behav.
2007, 39, 37-47. [CrossRef]

Giorgi, A. An application of phenomenological method in psychology. In Dugquesne Studies in Phenomenological Psychology; Giorgi,
A.EC., Murray, E., Eds.; Duquesne University Press: Pittsburgh, PA, USA, 1975; Volume 2, pp. 82-103.

Lincoln, Y.; Guba, E. Naturalistic Inquiry; Sage Publications: Thousand Oaks, CA, USA, 1985.

Munnukka, J.; Talvitie-Lamberg, K.; Maity, D. Anthropomorphism and social presence in human-virtual service assistant
interactions: The role of dialog length and attitudes. Comput. Hum. Behav. Rep. 2022, 135, 107343. [CrossRef]

Pauw, L.; Sauter, D.; van Kleef, G.; Lucas, G.; Gratch, J.; Fischer, A. The avatar will see you now: Support from a virtual human
provides socio-emotional benefits. Comput. Hum. Behav. Rep. 2022, 136, 107368. [CrossRef]

Liu, B.; Sundar, S.S. Should machines express sympathy and empathy? Experiments with a health advice chatbot. Cyberpsychol.
Behav. Soc. Netw. 2018, 21, 625-636. [CrossRef]

Figueroa, C.A.; Luo, T.C.; Jacobo, A.; Munoz, A.; Manuel, M.; Chan, D.; Canny, J.; Aguilera, A. Conversational physical activity
coaches for spanish and english speaking women: A user design study. Front. Digit. Health 2021, 3, 747153. [CrossRef] [PubMed]
Ball, D.; Simoes Coelho, P.; Machds, A. The role of communication and trust in explaining customer loyalty. Eur. J. Mark. 2004, 38,
1272-1293. [CrossRef]

Greenblatt, Y.; Gomez, S.; Alleman, G.; Rico, K.; McDonald, D.A.; Hingle, M. Optimizing Nutrition Education in WIC: Findings
from focus groups with Arizona clients and staff. . Nutr. Educ. Behav. 2016, 48, 289-294.e281. [CrossRef]


https://doi.org/10.1111/mcn.12488
https://wicworks.fns.usda.gov/resources/wic2five-using-mobile-health-education-messaging-support-program-program-retention
https://wicworks.fns.usda.gov/resources/wic2five-using-mobile-health-education-messaging-support-program-program-retention
https://doi.org/10.1287/mnsc.35.8.982
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1037/0003-066X.33.4.344
https://doi.org/10.1186/1748-5908-6-42
https://www.ncbi.nlm.nih.gov/pubmed/21513547
https://doi.org/10.1016/j.jneb.2016.06.001
https://www.qualtrics.com
https://doi.org/10.1191/1478088706qp063oa
https://www.zoom.com
https://doi.org/10.1046/j.1365-2648.1999.01090.x
https://doi.org/10.4324/9780203793206
https://doi.org/10.1177/1609406917733847
https://doi.org/10.1016/j.jneb.2006.09.006
https://doi.org/10.1016/j.chb.2022.107343
https://doi.org/10.1016/j.chb.2022.107368
https://doi.org/10.1089/cyber.2018.0110
https://doi.org/10.3389/fdgth.2021.747153
https://www.ncbi.nlm.nih.gov/pubmed/34713207
https://doi.org/10.1108/03090560410548979
https://doi.org/10.1016/j.jneb.2016.01.002

Int. J. Environ. Res. Public Health 2025, 22, 193 19 of 19

68.

69.

70.

71.

72.

73.

Au, L.E,; Whaley, S.; Rosen, N.J.; Meza, M.; Ritchie, L.D. Online and in-person nutrition education improves breakfast knowledge,
attitudes, and behaviors: A randomized trial of participants in the special supplemental nutrition program for women, infants,
and children. J. Acad. Nutr. Diet. 2016, 116, 490-500. [CrossRef] [PubMed]

Martin, N.M.; Barnett, D.J.; Poirier, L.; Sundermeir, S.M.; Reznar, M.M.; Gittelsohn, J]. Moving food assistance into the digital age:
A scoping review. Int. J. Env. Res. Public Health 2022, 19, 1328. [CrossRef] [PubMed]

Stotz, S.A.; Lee, ].S.; Thompson, J.J. “It was an unexpected bond”: How an emerging participant-driven online social network
may be enhancing an eLearning nutrition education & supplemental produce intervention. Digit. Health 2021, 7. [CrossRef]
Eysenbach, G.; Powell, J.; Englesakis, M.; Rizo, C.; Stern, A. Health related virtual communities and electronic support groups:
Systematic review of the effects of online peer to peer interactions. BM] 2004, 328, 1166. [CrossRef]

Kjeerulff, EM.; Andersen, T.H.; Kingod, N.; Nexo, M.A. When people with chronic conditions turn to peers on social media
to obtain and share information: Systematic review of the implications for relationships with health care professionals. . Med.
Internet Res. 2023, 25, e41156. [CrossRef]

Special WIC Food Updates. Available online: https:/ /texaswic.org/about-wic/special-wic-food-updates (accessed on 2 November 2022).

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.


https://doi.org/10.1016/j.jand.2015.10.012
https://www.ncbi.nlm.nih.gov/pubmed/26669795
https://doi.org/10.3390/ijerph19031328
https://www.ncbi.nlm.nih.gov/pubmed/35162351
https://doi.org/10.1177/20552076211014978
https://doi.org/10.1136/bmj.328.7449.1166
https://doi.org/10.2196/41156
https://texaswic.org/about-wic/special-wic-food-updates

	Introduction 
	Program Overview 
	Need for Modernization 
	M-Health Opportunities 

	Materials and Methods 
	Study Overview 
	Participants and Recruitment 
	Theoretical Framework 
	Instruments 
	Data Collection and Management 
	Data Analysis 

	Results 
	Clients 
	Nutrition Information 
	Motivations 
	Necessity 
	Resources 

	Capabilities of Clients and Usability of Maya 
	Navigation 
	Engagement 

	Maya Opportunities 
	Connections 
	Anticipations 


	Discussion 
	Strengths and Limitations 
	Implications for Research and Practice 

	Conclusions 
	References

