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Abstract

Objective: This pilot study aimed to evaluate the usability and effectiveness of a behavior change technique (BCT)-based
chatbot developed to promote healthier beverage consumption among adolescents.

Methods: The Read and Manage your health roBot (“R-Ma Bot”), designed with 13 BCTs, was tested with 42 adolescents (13
men, 29 women, mean age 15.0± 0.7) for 2 weeks. Usability was assessed after the 2-week intervention using a chatbot
usability questionnaire, recruitment, retention, participation, and engagement. Scores above 70 out of 100 were considered
high usability. Qualitative data from open-ended questions were collected for evaluation. Effectiveness was measured by
changes in knowledge, use and impact of nutrition labels, and weekly consumption of sugar, sodium, and caffeine from
carbonated and/or energy drinks before and after the 2-week intervention.

Results: The score of R-Ma Bot’s usability averaged 74.7, with participants addressing it useful, friendly, and easy to use,
though they suggested improving unnatural conversation flow. All participants engaged with the chatbot for at least 13
out of 14 days, with over half using it daily for the entire period. After intervention, awareness of nutrition labels increased
from 64.3% to 92.9%, and nonreaders decreased from 42.9% to 16.7%. Weekly sugar intake from beverages significantly
decreased by 60%, from 13.1± 20.1 mg to 7.9± 12.8 mg.

Conclusions: R-Ma Bot’s high usability contributed to high retention and behavioral changes, significantly reduced sugar
consumption from beverages and improved awareness of nutrition labels. We suggest integrating strategies that enhance
knowledge, motivation, and opportunities through BCTs with youth-friendly design elements in the development of interven-
tions for adolescents.
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Introduction
Approximately one-third of adolescents in Korea consume
carbonated drinks three or more times per week, a figure
that has been increasing rapidly over the past decade.1

Carbonated drinks contain high levels of sugar and
sodium, and their excessive consumption among adoles-
cents can lead to weight gain, obesity, and the development
of chronic diseases.2 Many carbonated drinks contain caf-
feine, especially energy drinks, which are popular among
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adolescents because they are perceived as decreasing study-
induced fatigue, increasing concentration, and promoting
socialization with peers.3 However, caffeine in beverages
has been found to induce not only physical symptoms
such as headaches and sleeping problems but also psycho-
logical symptoms such as stress, anxiety, and aggressive
behavior.4 Considering the increased consumption of car-
bonated and/or energy drinks and their negative effects, it
is clear that efforts should be made to promote healthier
beverage consumption habits in this age group.

The consumption of carbonated and/or energy drinks is
generally higher among males, individuals with lower edu-
cation and socioeconomic status, and those with limited
knowledge or awareness of the adverse effects of these bev-
erages.5,6 In addition, low of knowledge and awareness of
nutrition labels and a lack of interest or motivation to
change their behavior contribute to the consumption of
unhealthy beverages.7 Furthermore, there is no global
mandate to list caffeine content on nutrition labels, which
could potentially limit adolescents’ ability to make
informed decisions regarding beverage consumption.
Adolescents from multiethnic backgrounds in South
Korea may be particularly susceptible to the negative
effects related to the consumption of these beverages due
to factors such as language, socioeconomic status, and
acculturation.8 Therefore, an effective health promotion
approach that considers their vulnerabilities is necessary.

Adolescents accustomed to maintaining relationships
and communicating in the digital environment may
benefit from interventions utilizing digital technology.9,10

A chatbot is a digital tool that has recently been recognized
as a viable approach for delivering interventions that require
ongoing management and monitoring, such as those aimed
at dietary changes.11 However, interventions lacking a the-
oretical basis for behavior change have demonstrated
limited long-term effectiveness.12 The COM-B model sug-
gests that behavior change occurs when capability, includ-
ing knowledge and skills, is coupled with opportunity and
motivation.13 The strategies that facilitate this process are
the behavior change techniques (BCTs) applied in this
study.14 These strategies have been used as a theoretical
framework in health promotion interventions aimed at
improving dietary behaviors15,16 and are also suitable for
adolescents.17 Specifically, effective changes have been
observed when integrating “feedback” and “goal-setting”
strategies with the capability-enhancing strategies such as
“information about health outcomes.”15,18

Usability is a measure of how effectively and satisfactor-
ily users can achieve their goals.19 By conducting usability
assessments, we can enhance user experience and satisfac-
tion, which in turn positively influences outcomes like
feasibility and sustainability. Therefore, evaluating inter-
ventions is crucial for developing, improving, and main-
taining new interventions. The primary aim of this study
was to evaluate the usability and effectiveness of a chatbot-

based behavior change intervention for navigating healthier
beverage consumption among adolescents. The study’s sec-
ondary aim was to assess whether the changes in adoles-
cents’ beverage consumption behaviors over the 2-week
intervention differed by participants’ demographic charac-
teristics or participation.

Methods

Study design

This study was a pilot study to determine usability and
effectiveness, employing one-group pretest–posttest
design. The intervention duration was determined to be 2
weeks (14 days) based on the previous study that demon-
strated the effectiveness of chatbot interventions in chan-
ging dietary habits.16 This study used a convergent
parallel mixed methods approach to integrate quantitative
and qualitative data20 to provide a comprehensive under-
standing of how effectively and satisfactorily users can
interact with the intervention.

Participants

A sample of 42 adolescents residing in Seoul or Incheon,
South Korea, was recruited for this study. The sample
size was determined by calculating a two-tailed test with
an effect size of 0.73,21 a significance level of 0.05, a
power of 0.80, and an estimated dropout rate of 20%22 in
G-Power 3.1.9. We recruited 21 native Korean adolescents
and 21 racial and ethnic adolescents to compare the out-
comes of native Korean and racial and ethnic adolescents.

Two middle schools in Seoul and Incheon, South Korea,
that agreed to participate in the study and recruit partici-
pants were conveniently selected. Recruitment flyers were
posted with permission. The researchers explained the
study to the students and their parents, who voluntarily
expressed interest in participating and obtained informed
consent. Recruitment was terminated when each group
reached the target number of participants. The inclusion cri-
teria were adolescents aged between 14 and 16 years who
could read, write, and speak Korean. Racial and ethnic ado-
lescents were defined as children of multiethnic families in
which at least one parent had a foreign nationality. Native
adolescents were of Korean nationality, and both parents
were born in Korea and had Korean nationality. The exclu-
sion criteria were adolescents with medical conditions
requiring dietary therapy or medication.

Intervention

The development process of the Read and Manage your
Health (R-Ma) Bot was adopted and modified based on the
chatbot life cycle.23 This modified process was comprised
of six stages—defining user and chatbot objectives, analyzing
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user characteristics and BCTs, composing scripts (i.e., algo-
rithms) based on acquired knowledge, developing possible
dialog scenarios, implementing the chatbot, and conducting
implementation testing and modifications. All areas of the
chatbot, including its algorithms, scenarios, and feedback,
were designed by incorporating the 13 BCTs proven in previ-
ous studies.17 The selected BCTs included strategies such as
feedback and rewards for behaviors and outcomes, and
support systems. Particularly, the information provision
stages were subdivided into three levels, and customized
capability-enhancing strategies were applied according to
the change of individual intake or behavior changes.

The main functions of the Read and Manage your health
roBot (R-Ma Bot) included analyzing beverage consump-
tion data and providing feedback based on users’ beverage
intake. The R-Ma Bot provided a reminder alarm at 20:00
every day to ensure the data is entered daily. It also had a
search function for beverage ingredients that allowed parti-
cipants to explore information about beverages independ-
ently. Natural language processing and machine learning
were applied to generate flexible responses based on the
conversation patterns of the adolescents analyzed in the
user analysis step. We constructed dialogue scenarios by
considering the users’ conversational flow, comprehension
level, and engagement potential. The R-Ma Bot was deliv-
ered using “K” Company, the most easily accessible social
networking service in Korea (Figure 1).

Measures

Usability. The usability of the R-MA Bot was assessed
through a semi-structured questionnaire, and also through
feasibility metrics such as retention, participation rate, and
engagement.

The semistructured questionnaire collected both quanti-
tative and qualitative data. For the quantitative data, we
used the Chatbot Usability Questionnaire (CUQ),24 a
16-item questionnaire consisting of eight positive and
eight negative questions. Each item was measured on a
5-point Likert scale, with 1 indicating “strongly disagree”
and 5 indicating “strongly agree.” Scores were converted
to a 100-point scale using a provided formula, with
higher scores indicating greater usability. Although a
cut-off point was not explicitly provided, a score of 70 or
higher indicated good usability. With the permission from
the original author, two experts independently translated
the forward and backward translations and reviewed them
in a meeting with another expert to reach a consensus
before using the Korean version of CUQ. All three
experts were fluent in Korean and English and had exten-
sive experience in adolescent health behavior change
research. A Korean expert reviewed the translated instrument
to ensure that it read naturally. The original tool has been vali-
dated for construct validity and reliability,25 and Cronbach’s
alpha for the translated instrument was .873 in this study.
Qualitative usability data were collected using an open-ended
question: “Please describe what you liked about using the
chatbot R-Ma Bot and what could be improved.”

Retention was defined and calculated as the percent-
age of participants who responded by the last day of
the intervention. The participation rate was calculated
as the percentage of participants who entered the data.
The type of engagement was classified as active or
passive based on whether the data was entered before
or after the daily reminder from the R-Ma Bot at 20:00.
These measurements were validated by cross verifying
the participants’ attendance records with their data
entry records.

Figure 1. The example dialog in R-Ma Bot.
R-Ma Bot: Read and Manage your health roBot.
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Effectiveness. The effectiveness of the intervention was
assessed by changes in knowledge and behavior through
three questions about changes in knowledge, use and
impact of nutrition labels on beverages: “Do you know
what a nutrition label is?,” “Do you read nutrition labels
when buying or choosing a beverage?,” and “Do nutrition
labels influence your beverage choices?.” All the items
were adapted from the Korea National Health and
Nutrition Examination Survey26 and were assessed using
a yes/no dichotomous scale. The average weekly amounts
of sugar, sodium, and caffeine consumed from carbonated
and/or energy beverages were assessed and compared
between Weeks 1 and 2 to evaluate whether there was a
change in consumption. Intake was calculated based on
the beverage information provided by the Korean
Ministry of Food and Drug Safety, the U.S. Department
of Agriculture, and a related website.27

Participants’ characteristics. These included age, gender,
parents’ country of birth, academic performance, social
status, height, and weight, collected using a self-reported
questionnaire. Academic performance over the past 1 year
was categorized as high, upper-middle, middle, lower-
middle, and low. Scores of middle or above were classified
as high, while the rest were classified as low. Social status
was assessed using youth version of MacArthur scale of
Subjective Social Status, with scores ranging from 1
(lowest) to 10 (highest).28 Scores above 5 were classified
as middle or higher.

Data collection

Data were collected in January 2023 using a combination of
paper and online methods. The pretest was conducted after
informed consent from both children and parents and
included a written questionnaire on sociodemographic char-
acteristics and knowledge, use, and impact of nutrition
labeling. During the 14-day intervention period, partici-
pants entered the type and amount of beverages they con-
sumed daily into R-Ma Bot. After the intervention ended,
a post-test was administered via an online questionnaire,
with usability items added to the pre-test. Pre- and posttest
data collection took place for 1 week before and after the
2-week intervention.

Data analysis

Quantitative data was analyzed using descriptive statistics,
including frequency, proportion, mean, and standard devi-
ation. In the usability assessment, CUQ scores were pre-
sented as mean and standard deviation after undergoing
reverse scoring procedures. Qualitative data were analyzed
and interpreted using the procedures suggested by
Cresswell and Clark (2017).20 The transcribed data were

thoroughly reviewed, and participants’ perceptions of
what they liked and what they believed needed improve-
ment were categorized. Similar responses were grouped
together, and themes were derived through a systematic
coding process. During this process, the grouped responses
were aligned with the items of the CUQ to ensure that the
themes were firmly grounded in the data.

To evaluate effectiveness, changes in knowledge, use,
and impact of nutrition labels were analyzed using
McNemar’s test for paired sample, employing a binominal
test. Changes in pre- and postconsumption amounts were
analyzed using paired t-tests, with additional verification
for differences between native and racial and ethnic groups.

Ethics

Ethics approval was obtained from the appropriate
Institutional Review Board. As the participants in this
study were adolescents, written informed consent was
obtained from both study participants and their legally
authorized representatives prior to the initiation of the
study. The researcher obtained the contact details of the par-
ticipants’ parents or legally authorized representatives from
the completed consent forms. Then, we directly contacted
them to explain the study and requested written consent.

Results

Sociodemographic characteristics

The mean age was 15.0 years (SD= 0.7), and 69.0% (n=
29) were women. Among the 21 racial and ethnic youth,
six had only mothers born abroad, while 15 had both
parents born abroad. The parent countries included
Bangladesh, China, Kazakhstan, Mali, Myanmar, Nigeria,
Pakistan, Philippines, Russia, Ukraine, Uzbekistan, and
Vietnam. The father country was Kazakhstan, and the
mother country was China, which accounted for the
highest percentage of the racial and ethnic group (Table 1).

Usability: Chatbot usability questionnaire

The mean CUQ score for all participants was 74.7 (SD=
11.9; Table 2). Scores ranged from 54.5 to 100.0. There
was no difference between the scores of native and racial
and ethnic adolescents.

A total of 27 participants provided qualitative responses
regarding R-Ma Bot. There were 22 positive responses,
including four participants who responded that all parts
were good. The themes that emerged from positive
responses were “Usefulness,” “Friendliness,” and “Easy
to use,” which were mentioned nine, eight, and five
times, respectively. However, the five negative responses
that could be improved, were the themes of “Unnatural con-
versation” and “Need more information” (Box 1).
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Box 1. The qualitative evaluation of R-Ma Bot.
Question: “Please feel free to describe what you liked or could
improve while using the chatbot R-Ma Bot.”

■ What they liked
➢ Usefulness

• “It was good to know what nutrients were in the
beverages I drank.”

• “It was good that he analyzed the drinks I drank and
mentioned the negatives of beverages accurately and in
detail.”

• “I looked back on my habit, and I tried to intentionally
reduce it.”

• “It helped me lose weight.”
• “I was sad to see the chatbot go because we set goals

together and accomplished them.”
➢ Friendliness

• “I thought he would be stiff like a robot or wouldn’t
understand me, but he was friendly, smart and kind.”

• “I became attached to it for 2 weeks. If I had a chance
later, I would hope to meet him again.”

• “R-Ma Bot was friendly.”
➢ Ease of use

• “I could easily see how many drinks I consumed per day.”
• “It was easy to use.”
• “It presented information in a way that was easy to

understand.”
■ Recommendations for improvement
➢ Unnatural conversation

• “There were many topics and questions that it didn’t
understand.”

• “The talk was too long, so I wished the chat could be
shortened.”

• “I thought it would feel more human if the tone of speech
changed every day.”

Table 1. Sociodemographic characteristics of the study participants
(N= 42).

Characteristics n (%) M (SD)

Age (years) 14 10 (23.8) 15.0 (0.7)

15 20 (47.6)

16 12 (28.6)

Gender Men 13 (31.0)

Women 29 (69.0)

Father nationality Bangladesh 1 (2.4)

China 2 (4.8)

Kazakhstan 3 (7.1)

Mali 1 (2.4)

Myanmar 1 (2.4)

Nigeria 1 (2.4)

Pakistan 1 (2.4)

Philippines 1 (2.4)

Russia 1 (2.4)

South Korea 27 (64.3)

Ukraine 1 (2.4)

Uzbekistan 2 (4.8)

Mother nationality Bangladesh 1 (2.4)

China 5 (11.9)

Kazakhstan 2 (4.8)

Mali 1 (2.4)

Myanmar 1 (2.4)

Nigeria 1 (2.4)

Pakistan 1 (2.4)

Philippines 2 (4.8)

Russia 2 (4.8)

South Korea 21 (50.0)

(continued)

Table 1. Continued.

Characteristics n (%) M (SD)

Ukraine 1 (2.4)

Uzbekistan 3 (7.1)

Vietnam 1 (2.4)

Academic performance High 30 (71.4)

Low 12 (28.6)

Social status ≤ Middle 30 (71.4)

>Middle 12 (28.6)

Height (cm) 164.4 (9.6)

Weight (kg) 55.3 (12.2)
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➢ Need more information
• “I wished there had been a greater variety of beverage

choices when finding out the ingredients of beverages.”
R-Ma Bot: Read and Manage your health roBot.

Usability: Recruitment, retention, participation rate,
and engagement

Recruitment was completed in 2 and 4 days for native and
racial and ethnic adolescents, respectively. The target
number of 42 participants was recruited, with no dropouts
during the screening process. The retention rate was
95.2%, with a total of 40 participants remaining at the
end of intervention.

Daily participation rates ranged from 83.3% to 100%,
and 26 participants had 100% participation over the 14
days. Ethnicity was the primary characteristic affecting
100% of the participation rate. Participation rates in
the native group ranged from 90.5% (n= 19) to 100%

(n= 21), and from 76.2% (n= 16) to 100% (n= 21) in the
racial and ethnic group. Of the participants with 100% par-
ticipation (n= 26), only 30.8% (n= 8) were racial and
ethnic. Additionally, the average number of missed days
for native adolescents was 0.14 (SD= 0.36) compared to
1.48 (SD= 1.86) days for racial and ethnic adolescents.
The lowest participation was on Day 8 of the intervention.

A total of 554 data points were collected from 42 people
over 14 days. Based on the 20:00 reminder alarm, 132
(22.5%) were classified as active engagement, with data
entered before the reminder, and 422 (71.8%) were classi-
fied as passive engagement, with data entered after the
reminder.

Effectiveness: Knowledge and behavior change

Before the intervention, 64.3% (n= 27) of the 42 partici-
pants were aware of nutrition labels, which increased to
92.9% (n= 39). A total of 42.9% (n= 18) of participants
had not previously read nutrition labels, which decreased

Table 2. Scores for each chatbot usability questionnaire item.

Chatbot usability questionnaire items Range M (SD)

The chatbot’s personality was realistic and engaging 1.0–5.0 3.6 (0.9)

The chatbot seemed too robotic 1.0–5.0 2.7 (0.9)

The chatbot was welcoming during initial setup 3.0–5.0 4.1 (0.7)

The chatbot seemed very unfriendly 1.0–3.0 1.8 (0.7)

The chatbot explained its scope and purpose well 2.0–5.0 4.1 (0.8)

The chatbot gave no indication as to its purpose 1.0–4.0 1.7 (0.7)

The chatbot was easy to navigate 2.0–5.0 4.0 (0.8)

It would be easy to get confused when using the chatbot 1.0–4.0 2.0 (0.8)

The chatbot understood me well 2.0–5.0 3.7 (0.9)

The chatbot failed to recognize a lot of my inputs 1.0–4.0 1.8 (0.8)

Chatbot responses were useful, appropriate, and informative 2.0–5.0 3.9 (0.7)

Chatbot responses were irrelevant 1.0–3.0 1.7 (0.7)

The chatbot coped well with any errors or mistakes 1.0–5.0 3.4 (1.1)

The chatbot seemed unable to handle any errors 1.0–4.0 2.0 (0.9)

The chatbot was very easy to use 3.0–5.0 4.2 (0.8)

The chatbot was very complex 1.0–3.0 1.5 (0.7)

†Even numbered items (negative items) were reverse-coded according to the formula of the original instruments during the analysis.
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to 16.7% (n= 7) after the intervention. The percentage of
participants who stated that nutrition labels influenced
their choices increased from 38.1% (n= 16) to 69.0% (n
= 29; Figure 2). The McNemar test for paired binominal
data revealed statistically significant changes in all areas
of knowledge (p= .002), use (p= .001), and impact (p=
.001) before and after the intervention.

During the intervention, participants experienced a sig-
nificant reduction in weekly average consumption of sugar
from beverages, decreasing by 60% from 13.1± 20.1 mg
to 7.9± 12.8 mg (t= 2.26, p= .029) (Table 3). However,
sodium and caffeine intake did not decrease. Participants
with a 100% participation rate displayed significantly
reduced sugar intake (t = 2.24, p = .034), whereas the
sugar intake of those with a lower participation rate did not
decrease. For further analysis, we compared the intake
between the native and racial and ethnic groups, controlling
for 100% participation, and found that only racial and ethnic
adolescents significantly reduced their sugar (t= 2.55, p=
.019) and caffeine (t= 2.56, p= .019) intake in Week 2 com-
pared to Week 1. However, the average intake of sugar,
sodium, and caffeine for racial and ethnic adolescents was
approximately twice that of natives in Week 1.

Discussion
The R-Ma Bot displayed high usability, with the high
usability scores and also demonstrated high usefulness,

friendliness, and ease of use which are the themes that
emerged from the qualitative data. These results were sup-
ported by the feasibility of the chatbot, such as its rapid
recruitment, high retention, and high participation rates.
The participants also showed a significant reduction in
sugar intake from carbonated and/or energy drinks and an
increase in the knowledge, use, and influence of nutrition
labels while choosing beverages, confirming the potential
effect of the R-Ma Bot for health promotion.

These results may be due to the application of BCT strat-
egies based on behavior change theory in the chatbot. Most
prior chatbot studies have not been based on a theoretical
framework related to behavior change.12 In a study examin-
ing attitudinal, intentional, and behavioral changes regard-
ing meat consumption among college students, the
effectiveness of chatbots applying BCTs was confirmed,
although emotional support showing greater effect than
information provision.16 However, rather than applying a
single BCT, it is recommended that a comprehensive inte-
gration of BCTs into the design of chatbot interventions
to enhance effective behavioral changes.14 Similar to our
study, a research demonstrating effectiveness in dietary
changes and weight loss among adults has integrated
capability-enhancing strategies with other BCTs.15 While
they conceptualized capability as practical skills, unlike
our study, the mechanism that addresses the fundamental
elements of behavior change is similar. Despite being a
short 2-week pilot study, it can be inferred that the behavior

Figure 2. Changes in knowledge, use, and impact of nutrition labels.
†Based on behavioral changes through the intervention, black indicates Yes→ Yes, blue indicates Yes→No, yellow indicates No→ Yes,
and gray indicates No→No. ‡Each statistical significance was confirmed using the binominal McNemar’s test.
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change observed in our study was likely due to the provi-
sion of customized information based on individual
intake. This provides scientific evidence that integrating
various BCTs into chatbots is also effective for adolescents.

The R-Ma Bot was considered friendly by participants
because of its user-friendly design, adolescent speech pat-
terns, emoticons, and broad conversation categories, includ-
ing adolescent interests. Chatbots have the advantage of
being conversational; therefore, their usability depends on
whether sufficient interaction has occurred.29 Unlike exist-
ing chatbots that cover limited topics or have chatbot-
centered conversations,16,30 implementing the R-Ma Bot
was unconstrained, allowing access to adolescents’ interests
beyond just beverages at any time. This approach facilitated
the initiation of conversations and likely contributed to the
positive evaluation received. Employing reminders, a com-
monly utilized functional element, proved effective in
enhancing both retention and participation rates. Given
that only a small percentage (22.5%) of the data was cate-
gorized as active engagement, the utilization of reminders
might have played a role in stimulating participation,
even if the nature of engagement remained passive.

Limitations

Some participants’ feedback suggested that the conversa-
tions were unnatural and required improvement.
Minimizing language constraints and enabling logical com-
munication is necessary for increasing the usability of chat-
bots.31 In this study, the free platform was utilized for the
cost-effective accessibility of the chatbot, which limited
the implementation of high-level artificial intelligence
chatbot technology. Technological improvements are
needed to ameliorate language use and communication
logic limitations, suggesting the need to promote interdis-
ciplinary research involving fields such as nursing and
engineering. Such feedback highlights the importance of
qualitative data, which cannot be fully captured by quanti-
tative data alone. However, as seen in the non-response
cases in this study, optional open-ended questions can intro-
duce response bias.32 To mitigate this risk, it is recom-
mended to avoid the use of broad questions or large
response boxes that may increase participant burden32 and
to opt for data collection at intervals rather than only at
the final stage of the study.33

Pilot studies are considered a key stage in the develop-
ment and evaluation of population health interventions.
However, there remains a risk of generalizability biases
when interpreting the results of such studies.34 In this
context, the findings of our study should be interpreted
with caution. Specifically, this study was conducted with
a single group, pre- and posttest design and the analysis
was based on self-reported intake data, which result in the
lack of ability to draw causal inferences about the effective-
ness of interventions as well as measurement errors fromTa
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the actual intake. Future studies should incorporate the
improvements identified in this pilot study and verity the
intervention’s effectiveness through a randomized con-
trolled trial (RCT). Additionally, to ensure the validity of
the intervention effects, employing objective beverage
intake measurement methods is also suggested.35

Unlike the high retention observed in this study, the low
participation rates of the racial and ethnic group are import-
ant. Racial and ethnic adolescents consumed more
carbonated and/or energy drinks, indicating health vulner-
abilities, and the significant behavioral change after the
intervention, despite low participation rates, supports the
need for health promotion programs for them. However,
this study has the limitation of not identifying the reasons
for the low participation rates among some participants
during the intervention. Although this was not evident in
our results, previous research has shown that sociocultural
factors, such as income, region of residence, and race and
ethnicity influence digital disparities, including digital
access.36,37 Therefore, future research should conduct eva-
luations that includes these considerations and explore strat-
egies to maintain high participation rates for sustainability.

Conclusions
This study aimed to incorporate BCTs based on behavior
change theory into a chatbot to reduce the consumption
of carbonated and/or energy drinks among adolescents.
The R-Ma Bot showed good feasibility with high retention
and participation rates during the intervention and was
highly useful for promoting healthier beverage intake. It
is particularly important to incorporate strategies that
enhance adolescents’ capabilities by providing knowledge
and skills. Additionally, to prevent dropout from digital
interventions, youth-friendly designs and engaging
approaches are essential. Further studies are suggested to
improve the intervention through a comprehensive under-
standing of both quantitative and qualitative data.
Moreover, it is recommended to conduct RCTs to evaluate
the effectiveness of this intervention.
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