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Abstract

Background: Mobile health interventions for weight loss frequently use automated messaging. However, this intervention
modality appears to have limited weight loss efficacy. Furthermore, data on users’ subjective experiences while receiving automated
messaging–based interventions for weight loss are scarce, especially for more advanced messaging systems providing users with
individually tailored, data-informed feedback.

Objective: The purpose of this study was to characterize the experiences of individuals with overweight or obesity who received
automated messages for 6-12 months as part of a behavioral weight loss trial.

Methods: Participants (n=40) provided Likert-scale ratings of messaging acceptability and completed a structured qualitative
interview (n=39) focused on their experiences with the messaging system and generating suggestions for improvement. Interview
data were analyzed using thematic analysis.

Results: Participants found the messages most useful for summarizing goal progress and least useful for suggesting new
behavioral strategies. Overall message acceptability was moderate (2.67 out of 5). From the interviews, 2 meta-themes emerged.
Participants indicated that although the messages provided useful reminders of intervention goals and skills, they did not adequately
capture their lived experiences while losing weight.

Conclusions: Many participants found the automated messages insufficiently tailored to their personal weight loss experiences.
Future studies should explore alternative methods for message tailoring (eg, allowing for a higher degree of participant input and
interactivity) that may boost treatment engagement and efficacy.

Trial Registration: ClinicalTrials.gov NCT05231824; https://clinicaltrials.gov/study/NCT05231824

(JMIR Form Res 2023;7:e50872) doi: 10.2196/50872
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Introduction

Approximately 40% of adults worldwide [1] and 70% of adults
living within the United States [2] are overweight or obese,
which is associated with significantly higher mortality and

morbidity risks (eg, cardiovascular disease, cancer, and type 2
diabetes) [3]. Even losses of 5% or more of baseline weight,
achievable through intensive behavioral weight loss treatment
(typically involving 14 or more group or individual counseling
sessions over 6-12 months [4]), are associated with health
improvements [5,6].
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Limited access to intensive weight loss treatment due to clinician
scarcity and cost [7,8] has led to an interest in scalable low-cost
mobile health (mHealth) interventions, in which intervention
materials are often relayed through text messages or mobile
apps [9,10]. Many mHealth weight loss interventions use
automated messaging, which offers computerized support
encompassing education, motivation (eg, encouraging feedback
messages), and data monitoring [11]. Many automated
messaging systems described in the literature have been fairly
simplistic, for example, providing generic weight loss tips or
reminders (eg, to adhere to a regular eating schedule) [12,13].
Other systems have been more sophisticated, for example,
providing detailed data summaries (eg, progress toward physical
activity and dietary goals) [14,15], messaging content tailored
to user characteristics or preferences [16,17], or targeted strategy
suggestions informed by momentary risk factors for dietary
nonadherence (eg, increased stress) [16,17]. Notably, among
the fully automated weight loss trials included in a recent
systematic review from our research group [18], most automated
messaging systems for weight loss were relatively simplistic,
with only 27 of 44 using individually tailored messaging and
only 11 providing users with feedback on data patterns.

Meta-analytic reviews suggest that messaging-based
interventions alone have limited effectiveness for significant
weight loss (only 1%-2% compared to minimal intervention)
[10,19]. One approach to improve the effectiveness of automated
messaging is to evaluate increasingly technologically advanced
systems, such as artificial intelligence (AI)–based chatbots that
mimic human counselors [20]. However, increased complexity
alone does not guarantee better outcomes. For example, one
trial of a sophisticated conversational chatbot reported similar
weight loss results to simpler messaging systems (n=70; 2.38%)
[21]. An alternative strategy involves gathering user input to
identify feasible, acceptable, and potentially effective messaging
components for weight loss [22], before conducting additional
clinical trials of fully developed novel messaging systems. A
few prior studies applying this user-centered feedback approach
have underscored the importance of message tailoring,
reinforcement of weight loss skills, and supportive
accountability [12,23-25]. However, these studies all evaluated
relatively simplistic messaging systems that lacked advanced
individual tailoring or feedback (eg, on adherence to calorie
targets). User experience data from more advanced messaging
systems that include such features [12,23-25] is limited,
hindering the refinement of automated messaging as an
intervention strategy.

As such, this study evaluated user experiences with a novel,
advanced automated messaging system for weight loss, which
was developed as part of an ongoing behavioral weight loss
trial, Project ReLearn [26]. Similar to other advanced automated
messaging systems [12,23-25], the Project ReLearn system
provided detailed, highly tailored feedback on individuals’
dietary data patterns (eg, weight and dietary self-monitoring)
and suggested targeted behavioral strategies based on these
patterns. An additional unique feature of the Project ReLearn
system was the ability to vary messaging tone and content (eg,
praise vs suggestions for improvement) over time. The goal of
this feature was to further enhance message tailoring [27], limit

message repetitiveness, and maintain user engagement, given
the known challenge of retaining engagement within digitally
delivered behavioral interventions [28]. Furthermore, unlike in
prior studies, Project ReLearn combined automated messages
with human counseling, which is known to enhance digital
weight loss intervention efficacy [29,30]. This study design also
allowed participants to directly compare the automated
messaging system with their interactions with human coaches.

The central aim of this study was to understand the experiences
of participants with the automated messaging system, both
positive and negative, and generate ideas for improvement
through structured qualitative interviews and thematic analysis.
We were not only interested in identifying what participants
found helpful about the system but also anticipated that
participants would identify system weaknesses (eg, lack of
conversational ability) to inform the development of more
effective automated messaging systems for weight loss.
Additionally, to provide context for the qualitative findings,
this report details the design of the messaging system and
presents participants’ ratings of message acceptability on various
domains related to the rationale for the system (eg, to help users
make the changes to their behavior required to lose weight).

Methods

Ethical Considerations
This study was conducted as part of an ongoing clinical trial
that received ethical approval from the Drexel University
institutional review board (Protocol #2102008368). Written
informed consent was obtained from all participants. All study
data were deidentified prior to analysis and paper preparation.
Identifying participant information collected through the parent
trial was secured in a password-protected encrypted database
accessible to study staff. Participants were compensated US
$75 for completing the 6-month assessment and US $100 for
completing the 12-month assessment.

Parent Trial
The automated messaging system described in this study is
currently being deployed as part of an ongoing behavioral weight
loss trial, Project ReLearn (ClinicalTrials.gov: NCT05231824).
In this trial, individuals with overweight or obesity living within
the United States are randomized to receive either 1 year of
standard behavioral weight loss groups (BWL-S) or
AI-optimized behavioral weight loss (BWL-AI) delivered
remotely via videoconference. Participants in both groups
receive 1 month of weekly group sessions (phase 1). Participants
in BWL-AI receive 1 month of weekly group sessions, followed
by 11 months where they receive 1 of 3 possible interventions
each week: a small videoconference group with a master’s
degree–level counselor, a 12-minute individual video call with
the master’s degree–level counselor or paraprofessional, or an
automated message (“coaching message”). Within the BWL-AI
group, weekly intervention assignment is fully automated by
an algorithm that uses the AI technique of reinforcement
learning [31,32]. In brief, this algorithm continuously monitors
and models participants’ digital data (eg, weight and physical
activity) to predict the intervention assignment most likely to
maximize the collective amount of weight loss across the
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BWL-AI condition in a given week. These predictions are then
used to select an intervention for each participant each week,
within the constraints of counselor time and required group size
(n=8). Of note, AI is used only for the purpose of intervention
selection in Project ReLearn and does not generate automated
messages or other intervention content. As such, participants
in the BWL-AI group receive automated messages instead of
human counseling (eg, group and individual calls) during weeks
where they are assigned to receive an automated message and
never receive messages and human counseling during the same
week.

All participants in Project ReLearn adhere to weekly physical
activity goals and a target “calorie range” (defined as the range
between the participant’s selected calorie goal and 300 calories

below the goal). Participants collaboratively establish these
goals with their counselors during the first month of the program
(ie, phase 1) and can request to adjust their goals during phase
2. All participants are loaned a wrist-worn physical activity
tracker (Fitbit Inspire 2) and are instructed to self-weigh daily
using a digital body weight scale (Fitbit Aria Air) and record
all dietary intake using the Fitbit mobile app. BWL-AI
participants additionally use a study-specific mobile app
(“ReLearn app”) to access program materials (eg, written
informational modules). An overview of the parent trial design,
including the timing of assessments and various intervention
components, is presented in Figure 1. Additional details about
the design, rationale, and eligibility criteria for the parent trial
are reported in a previously published protocol paper [26].

Figure 1. Design overview for the parent trial, Project ReLearn. AI: artificial intelligence.

Participants
Participants in Project ReLearn are adults who are overweight

or obese (aged 18-70 years; BMI 27-50 kg/m2). This report
includes data obtained from the 40 BWL-AI participants active
in treatment at the time data for this project was obtained
between January and March 2023. Eight additional BWL-AI
participants who withdrew from treatment prior to data
collection for this report are not included. Participants were
surveyed either at the midtreatment (6 months from baseline,
n=20) or posttreatment assessment (12 months from baseline,
n=20).

Design of the Automated Messaging System

Variables Referenced by the Coaching Messages
Coaching messages were constructed using the following data
variables, calculated by a custom web portal using raw data
obtained from each participant’s Fitbit account weekly: (1) raw
weight change over the past week (lbs); (2) cumulative percent
weight change since the first week of the program; (3) number
of days self-weighed during the past week; (4) minutes of
moderate to vigorous activity (MVPA minutes) during the past
week, defined as the total number of “active zone minutes”

logged in Fitbit for the week (determined based on the
participant’s estimated current and resting heart rate at each
minute throughout the week); (5) number of activity tracking
days defined based on whether the participant recorded any
MVPA minutes in Fitbit each day; (6) average calorie intake
over the past week; (7) number of days within, above and below
target calorie range during the past week; and (8) app use
(whether the participant opened the ReLearn app during the
past week). Weekly weight change was further categorized as
either weight loss (<–0.4 lbs), weight maintenance (–0.4 lbs to
0.4 lbs), or weight gain (>0.4 lbs). Overall adherence to dietary
self-monitoring was inferred from the number of days within
or above the calorie range each week (days below the calorie
range were considered likely evidence of underreporting calorie
intake).

Coaching Messages

General Summary

Figure 2 depicts 2 example messages. Coaching messages
contained three messaging components: (1) a “summary box”
of weight and behavioral data patterns during the past week,
(2) tailored feedback on recent weight change patterns, and (3)
tailored feedback on recent adherence to behavioral (eg, dietary
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and physical activity) goals. Coaching messages were delivered
through the “messages” tab of the ReLearn app at noon on the
participant’s scheduled intervention day. Message content was
developed collaboratively by our research team, which was
comprised of clinical psychology research faculty, postdoctoral

fellows, and PhD students. All members of this group have
substantive experience with lifestyle modification treatment,
mHealth interventions, and evidence-based principles of
behavior change.

Figure 2. Two examples of coaching messages. MVPA: moderate to vigorous activity.

Component 1: Summary Box

The summary box component succinctly presented participants’
progress toward their daily or weekly weight, calorie intake,

self-monitoring, and physical activity goals. Participants were
informed of their cumulative percent weight change from
baseline and whether they lost, gained, or maintained weight
in the past week. Participants received an estimate of their
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average daily calorie intake during the past week, a reminder
of their target calorie range, and the number of days that they
were within this range during the past week. Participants were
also informed of their estimated total MVPA minutes from the
past week, number of activity tracking days, and current physical
activity goal.

Component 2: Weight Feedback

The purpose of the weight feedback messaging component was
to provide tailored feedback on weight change during the past
week and prompt participants to consider what might be helping
or hindering their overall progress with weight loss. This
messaging component was selected from a pregenerated
messaging bank using participant-specific data criteria
(past-week weight loss, weight loss during the 3 weeks prior to
last week, cumulative percent weight loss, and whether the
participant reports currently trying to lose or maintain weight).
For example, a participant pursuing weight loss who has overall
gained weight since starting the program experienced a weight
gain during the past week and experienced a mix of gains and
losses (overall gain) during the prior 3 weeks would receive the
following message:

It seems like you are having some trouble getting on
a consistent weight loss trajectory. Think back to
those weeks when you lost weight and whether there
was anything you did differently from usual those
weeks. Consider making a list of concrete things you
need to do to get back on track.

To limit message habituation, participants who met the same
exact data criteria more than once during the program received
a different message each time (ie, more than 1 message can be
selected based on a given set of criteria). Participants
additionally received a brief positive reinforcement message
upon reaching significant weight loss milestones (5% and 10%
weight loss) for the first time. Participants who did not
self-weigh during the past week did not receive any weight
feedback and instead received a written reminder to regularly
self-weigh if they would like to continue experiencing benefits
from the program.

Component 3: Behavioral Feedback

The purpose of the behavioral feedback messaging component
was to provide tailored feedback on adherence to behavioral
prescriptions (dietary self-monitoring, reduced calorie intake,
and increased physical activity). Similar to the weight feedback
component, the behavioral feedback component was selected
from a pregenerated messaging bank based on
participant-specific data criteria. Unlike the weight feedback
component, the behavioral feedback component contained 2
distinct subcomponents and used an additional selection criterion
known as a “theme.” The component was constructed in a
multistage process as follows: (1) selection of a “theme”; (2)
selection of a “parent” subcomponent corresponding to the
theme; and in some cases, (3) selection of a “targeted feedback”
subcomponent, which provided either reinforcement for goal
progress or a strategy suggestion to improve progress. Themes
determined the overall tone of the behavioral feedback
component (eg, praise vs problem-solving) and aligned the
weight feedback component with the behavioral feedback

component. For example, some themes were more likely to be
selected for participants who recently experienced difficulty
losing weight (eg, the “Goal Declining” theme), whereas others
for participants who recently experienced more consistent weight
loss (eg, the “Goal Improving” theme). Themes were selected
probabilistically based on participants’ current level of weight
loss progress (see Table S1 in Multimedia Appendix 1,
“Overview of behavioral feedback message themes,” for an
example) to further reduce repetitiveness. In addition, the same
theme could not be selected in consecutive weeks for a given
participant.

After a theme was selected, the “parent” subcomponent was
then identified from a separate message bank based on specific
data criteria, which could be related to weight (eg, lost weight
during the past week; of note, the behavioral message
component itself never included any feedback on weight) and
behavior-related (eg, self-weighed on fewer than 5 days during
the past week). For brevity, each parent subcomponent only
addressed a single behavioral prescription. If a participant met
the criteria for multiple “parent” subcomponents, then a
subcomponent was randomly selected (of note, the parent
subcomponent also cannot provide feedback on the same
behavioral prescription 2 weeks in a row, to further limit
repetitiveness). To ensure that participants always met the
criteria for at least 1 parent subcomponent, certain
subcomponents have criteria that almost all participants would
meet (eg, opening the ReLearn app once during the past week).
Finally, the end of each parent subcomponent included a
placeholder field specifying whether a targeted feedback
subcomponent should also be selected (not all parent
subcomponents include this field). The targeted feedback
subcomponent either provided reinforcement for progress toward
goals (eg, “Great job staying so consistent with self-weighing!”)
or suggested a strategy to improve adherence (“Try setting a
reminder on your phone, tablet, or computer to weigh in each
morning”). The targeted feedback subcomponent was selected
randomly from its own, separate message bank and matched to
the specific domain (eg, increasing physical activity) of the
parent subcomponent.

Rescue Mode

To accommodate situations where participants temporarily wish
to pause their weight loss efforts, participants were given an
option within the ReLearn app to enable “rescue mode.” When
activated, this feature entirely disabled the coaching messages
and replaced them with an encouraging “check-in” message
that did not reference the participant’s level of progress (eg,
“It's been a few weeks, so we wanted to check in—are there
any goals you'd like to work towards this week? If so, just click
here and you can change your settings! If not, that's okay, just
keep taking care of yourself and we'll continue to check in!”).
Of note, no participants had yet activated rescue mode by the
time of their assessment for this study.

Coaching Message Evaluation

Acceptability Measures

To evaluate the acceptability of the messaging system and
provide additional context for the qualitative assessment
(described in the next section), all 40 enrolled BWL-AI
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participants completed a 5-item self-report survey. The first
item asked participants to rate the extent to which the coaching
messages had helped them to lose weight overall. The remaining
items asked participants to rate how well the coaching messages
had fulfilled a series of additional objectives, including (1)
understanding progress toward their goals, (2) making the
changes to their behavior required to lose weight, (3)
implementing new weight loss strategies, and (4) staying
motivated in the face of challenges. Ratings were obtained on
a 1-5 Likert scale where 5 represents a more favorable rating
(1=“not at all”; 5=“extremely”).

Qualitative Assessment

In addition to the self-report survey, all participants attended a
15- to 30-minute individual structured videoconference
interview conducted by a member of the Project ReLearn study
staff, all of whom had a bachelor’s degree or higher and a
background in health psychology. The interview was completed
for 39 out of the 40 participants completing the acceptability
survey (for 1 participant, the interview was not completed due
to scheduling difficulties). Participants were informed that the
purpose of the interview was to gather feedback on the coaching
messages so as to help improve these messages in the future.

Open-ended feedback on the messaging system was elicited
using 5 scripted questions. Participants’ responses to each
question were transcribed verbatim and in real time by the
assessor. (These transcripts were not returned to participants,
who did not provide feedback on the findings.) Assessors were
instructed not to ask any additional probing questions.
Participants were first asked: “How have you felt overall about
the coaching messages?” Then, participants were shown (via
screen-share) the most recent coaching message that they had
received during a week in which they had lost weight. While
this message was displayed, participants were asked:

Sometimes, you received coaching messages on weeks
when you lost weight. Here is an example. During
the weeks when you lost weight, how helpful did you
find the coaching messages for keeping you on track
and motivated during the following week?

As it was anticipated that participants would have different
reactions to messages received on weeks where weight was lost
versus gained, participants were then shown the most recent
message that they had received during a week when they had
either gained or maintained weight and asked:

Sometimes, you received coaching messages on weeks
when you gained or maintained your weight. Here is
an example. During weeks such as these, how helpful
did you find the coaching messages for keeping you
on track and motivated during the following week?

Participants were then asked the following, while still viewing
the second message: “Looking at this same message again now,
is there anything that you wish were included that isn't here?”
Finally, participants were asked: “Overall, what could be better
about the coaching messages?”

Data Analysis

Responses to self-report survey items were summarized using
descriptive statistics. To synthesize feedback from the structured
interviews, we used the Braun and Clarke [33] thematic analysis
method. In brief, thematic analysis is an inductive data analytic
approach in which 2 or more reviewers each independently
review a qualitative data set and assign interpretive “codes” to
each inferred unit of meaning. These codes are then organized
into higher level “themes,” ensuring that every code is linked
to at least 1 theme. Two coders (MB and LT), both clinical
psychology doctoral students (1 master’s degree level and 1
bachelor’s degree level) and 1 (LT) who had prior formal
training in thematic analysis, analyzed the data from the
structured interviews. Both coders read the full set of interview
transcripts, each independently generating a set of initial codes
and preliminary themes. The 2 sets of results were then
combined into a single merged list of codes, which is organized
by theme. This list was then condensed and restructured through
a series of collaborative face-to-face discussions between the 2
coders until a final consensus was reached on how to organize
codes within themes and themes within meta-themes.
Disagreements between coders were resolved both through these
discussions and the exchange of written drafts between coders.

Results

Participant Characteristics
The average age across the participant sample at study
enrollment (N=40) was 50.23 (SD 11.01; range 30-69) years,

with a mean BMI of 35.81 (SD 6.07) kg/m2. Self-reported racial
identity was Asian (n=2, 5%), Black (n=6, 15%), Hawaiian or
Pacific Islander (n=1, 2.5%), White (n=32, 80%), more than 1
race (n=2, 5%), and not reported (n=1, 2.5%); participants could
select more than 1 option, and thus the sum of percentages
exceeds 100%. Overall, 7.5% (n=3) of the sample reported
Latino or Latina or Hispanic identity. Self-reported gender
identity was female (n=34, 85%) and male (n=6, 15%). In total,
67.5% (n=27) of participants reported current full-time
employment. In addition, 22.5% (n=9) reported not currently
working outside the home (eg, retired), 5% (n=2) reported
part-time employment, and 5% (n=2) reported receiving
disability or Supplemental Security Income. The mean
self-reported annual salary was US $82,495 (SD US $46,929)
across the sample; however, only 25 out of 40 participants opted
to provide this information. The mean percent weight loss from
baseline at the time of assessment was 6.7% (SD 4.48%) for
participants assessed at 6 months and 9.69% (SD 7.51%) for
participants assessed at 12 months (n=40 for both time points)

Acceptability Measures
Descriptive statistics for acceptability items are presented in
Table 1. Mean overall acceptability was moderate (2.67, SD
1.27), with 60% (n=24) of participants rating the messages as
“somewhat helpful” or greater. Ratings were highest for the
messages’ ability to help participants understand their progress
toward goals and lowest for the messages’ ability to help
participants implement new strategies for weight loss.
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Table 1. Descriptive statistics for acceptability measures (n=40). All items are on a 1-5 Likert scale where higher scores indicate higher acceptability.

SkewnessRating 3 or higher, n (%)Value, median (IQR)Value, mean (SD)Acceptability measure

0.00824 (60)3 (2-4)2.67 (1.27)Overall helpfulness for weight loss

–0.3530 (75)3 (3-4)3.28 (1.45)Understand how I was progressing toward my goals

0.3322 (55)3 (1-3)2.58 (1.32)Make changes to behavior to lose weight

0.4619 (48)2 (1-3)2.38 (1.31)Implement new strategies

0.1224 (60)3 (2-4)2.88 (1.44)Stay motivated in the face of barriers

Thematic Analysis Results

Overview
A summary of meta-themes and subthemes alongside
representative quotes is presented in Table S2 in Multimedia
Appendix 1. Two distinct meta-themes emerged from the
thematic analysis of interview transcripts: (1) messages were
effective, low-commitment weekly reminders of intervention
goals and skills and (2) participants wanted a messaging system
that could “get to know” them personally and understand their
lived experiences with weight loss. Within these 2 meta-themes,
12 subthemes were identified (each accompanied by
representative quotes) as described in the sections that follow.
For each theme, the total number of supporting codes, summed
across coders, is presented as an approximate measure of
prevalence within the data set. Due to the similarity of feedback
obtained between assessment points (ie, 6 vs 12 months), themes
were collapsed across time points during the thematic analysis
rather than evaluated separately.

Meta-Theme 1, Subtheme 1: Weekly Synthesis of
Personal Data Is Helpful (26 Codes)
Several participants praised the summary box included at the
beginning of each coaching message, noting that it provided a
useful objective measure of goal progress. One participant also
noted that the summary box helped with identifying specific
areas of adherence that could be improved:

I think [the messages] were good. They really stated
“hey, here's some things that we can see that you
aren't doing”. They were kindly worded and still had
positive reinforcement. I really liked them. I'm a visual
learner, so seeing things like that is a lot easier.
[Participant #16]

Meta-Theme 1, Subtheme 2: Messages Are Most Helpful
When Succinct and Easy to Understand (21 Codes)
A few participants commented that they found the messages to
be most useful when they are succinct and do not require much
time to read. One participant specifically reported being pleased
when they were assigned to receive messages due to the low
time commitment involved: “I loved the coaching messages
because they could be consumed on my timeline. It was an
easily digestible piece of data and actionable” [Participant #10].
Conversely, a few participants criticized examples of messages
they received that they found overly lengthy. Several participants
also provided suggestions for how the messages could be made
more concise or easier to quickly process (eg, including
subheadings for each messaging component).

Meta-Theme 1, Subtheme 3: Messages Provide Useful
Reminders of Goals and Skills (19 Codes)
One positive aspect of the coaching messages noted by
participants was that they are useful for keeping program goals
(eg, target calorie range) and behavioral skills (eg, dietary
self-monitoring) in mind, given that messages are delivered on
weeks without any counselor contact. For example:

[The messages] definitely highlighted how important
tracking was, and that's something I had to learn. I
was a terrible tracker, and I tried to track before on
my own... So, [the messages] are a great reminder to
track and it’s so true. [Participant #18]

Meta-Theme 1, Subtheme 4: Messages Provide Goal
Accountability (11 Codes)
Several participants noted that the coaching messages helped
to sustain perceptions that their data are actively monitored. For
example:

If I'm looking at the app or Fitbit, I can't tell how
much I'm losing just by that. It's good to know that
someone is behind the scenes watching and knows
what I'm doing. [Participant #37]

Another participant suggested that the messages served as a
useful reminder that the program had not paused, just because
no counselor contact occurred in the past week: “[The message]
is giving me knowledge that you guys are checking my logs,
and you are still there” [Participant #22].

Meta-Theme 2, Subtheme 1: Participants Want Messages
to be Validating and Encouraging, Regardless of Goal
Attainment (57 Codes)
Some participants reported wishing that the coaching messages
avoided drawing attention to poor progress, and instead provided
more validation and encouragement in response to challenges.
For example:

I would prefer if the message could be a little more
positive instead of nagging me just to do better.
Instead, maybe it should tell the person “You've got
this” and then ask me to create a specific action plan
for the next week. [Participant #40]

Other participants reported that coaching messages came across
as critical without always offering helpful suggestions for
improvement, which could feel demoralizing, especially during
weeks when they felt that they had given their best effort (“The
truth is there were weeks I did [everything], and I still didn't
lose weight because our bodies just are like that” [Participant
#5]).
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Meta-Theme 2, Subtheme 2: Messages Seem to Lack
Empathy, Which Causes Them to Feel Robotic or
Impersonal (48 Codes)
A common critique of the coaching messages was that they did
not reflect understanding or empathy surrounding the challenges
that participants experienced while losing weight. One
participant noted:

The coaching messages could not feel so impersonal
and so automated. As they exist right now, they don't
speak to me in any way. They're frustrating. They
don't connect to what my issue or my success is.
[Participant #39]

Several participants also reported wishing that coaching
messages could understand and tailor feedback based on
unexpected life circumstances (eg, personal losses) that had
temporarily made weight loss more challenging. Other
participants criticized the messages for being over-reliant on
data summaries without providing enough empathy, noting that
this could come across as invalidating or demeaning (eg, “[This
message] re-stating multiple times that you gained 4.4 pounds
is a slap in the face” [Participant #31]).

Meta-Theme 2, Subtheme 3: Messages Are not
Sufficiently Personalized (42 Codes)
Many participants reported wishing that the coaching messages
could know more about them as individuals generally.
Participants referenced shortcomings in this area such as the
lack of referring to participants by their names, not
understanding dietary needs or preferences (eg, dietary
restrictions), and not understanding participants’ typical dietary
patterns outside of weekly calorie intake averages.

Meta-Theme 2, Subtheme 4: Messages Lack Salience
or Feel Unimportant (32 Codes)
Several participants indicated that the coaching messages
generally had little impact on their day-to-day weight loss
efforts, especially compared to meetings with a human
counselor. For example:

For me, I read [the message] in that amount of time
you had it on the screen, then it's over, I'm onto the
next thing in my life. If I was sitting in a 15-minute
call, we'd talk about it longer, or in the hour group,
we really talk about it. [Participant #18]

Other participants stated that because they knew the messages
were written by a computer system, and not a human, this made
them feel less relevant or important (eg, “I don’t need a machine
to tell me what to do” [Participant #9]).

Meta-Theme 2, Subtheme 5: Messages Sometimes
Overlook Important Data Patterns (32 Codes)
Many participants found that the coaching messages did not
always provide feedback on the domains that would have been
most useful. For example, a few participants reported that the
coaching messages sometimes overemphasized relatively small
changes in adherence in 1 domain (eg, a very small increase in
physical activity from the previous week) without addressing
more meaningful changes in other domains (eg, a large increase

in calorie intake). Several participants also reported that
coaching messages underemphasized overall levels of adherence
while overemphasizing relative changes in adherence (eg, “[The
message] says I'm on an upward trajectory with my food
tracking, but it's still short of optimal. That should have been
woven into the message” [Participant #10]). Other participants
expressed a desire for the coaching messages to provide more
fine-grained summaries of data (eg, on food types consumed or
on how adherence varied from day to day).

Meta-Theme 2, Subtheme 6: Messages Often Restate
Information That Participants Already Know (31 Codes)
Another critique of the coaching messages was that they offered
little information that participants did not already know, causing
the messages to feel redundant or lacking in usefulness. For
example:

Iunderstand this is one of the tools, but it's not motivating me.
It's not telling me anything I wouldn't consider myself...
generally speaking, on the weeks I gained weight, I was aware.
I knew that that was happening. [Participant #39]

Meta-Theme 2, Subtheme 7: Feedback From Messages
Can be Confusing or Misaligned With Participants’
Expectations (20 Codes)
A few participants expressed concerns about the data summaries
within the coaching messages being misaligned with their
personal impressions of their goal progress (eg, “I think [the
messages] don’t necessarily line up with the weekly statistics”
[Participant #33]). Relatedly, a few participants suggested that
coaching messages should provide date and time ranges for
each data summary to help resolve discrepancies between
messaging content and participants’ own perceptions.

Meta-Theme 2, Subtheme 8: Messages Should Be
Interactive (6 Codes)
Finally, a few participants wished that the “messaging” tab of
the ReLearn app could be used to interact directly with coaches
(eg, to ask a question about the feedback they received through
the coaching messages). Other participants indicated that they
would have liked for the coaching messages to be more
conversational or for the messaging system to allow for 2-way
communication (eg, “It would be more helpful if there were the
ability to respond, or if there were a question asked with an
expected response...” [Participant #40]).

Discussion

Automated messaging is a widely used intervention component
in mHealth weight loss treatments [10,13,16,17], but its efficacy
is limited [10,19]. Few studies have explored user experiences
with more sophisticated automated messaging–based
interventions [12,23-25], which have become more widely used
during the past half decade [17,21,34], impeding efforts to
enhance the effectiveness of this intervention modality for
weight loss. Thus, in this study, we evaluated the experiences
of 40 individuals with overweight or obesity who received
relatively sophisticated (highly individually tailored and
data-driven) automated messages as part of a year-long
behavioral weight loss treatment program. The automated
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messaging system provided participants with comprehensive,
individually tailored weekly feedback on progress toward weight
and behavioral goals each week. The central aim of this report
was to synthesize qualitative feedback obtained on the strengths
and weaknesses of the automated messaging system through
structured interviews. For additional context, we also detailed
the design of the messaging system and presented quantitative
outcome data related to messaging acceptability across 5
domains.

Overall, participants indicated only moderate levels of
satisfaction with the helpfulness of the system, providing a mean
rating of 2.67 (SD 1.27) on a 5-point Likert scale. The
proportion of participants finding the messaging system to be
at least “somewhat helpful” (24/40, 60%) was somewhat lower
in this study compared to prior studies evaluating the
acceptability of messaging systems for weight loss [23,35-37].
This discrepancy may be due to Project ReLearn participants
having higher expectations for the system’s capabilities
compared to participants in prior qualitative studies, due to the
proliferation of highly sophisticated automated messaging
technology (eg, conversational AI) over the past several years.
Another potential reason could be that participants in this study
received automated messages alongside human counselor
support within the behavioral weight loss program, leading
some to unfavorably compare the coaching messages to
face-to-face counseling. As such, compared to prior qualitative
studies, the estimates of messaging acceptability provided in
this report could provide a more accurate reflection of weight
loss–seeking individuals’ perceptions of automated messaging
when referenced against more standard human-delivered
counseling.

Across the acceptability domains examined, participants in this
study found the automated messages to be most useful for
helping them understand their progress toward their goals
(30/40, 75% provided a rating of “somewhat helpful” or higher
in this domain). This finding is perhaps expected, given the
strong emphasis of the coaching messages on detailed data
summaries (which as previously noted, has been lacking in
many prior messaging systems). During the structured
interviews, participants highlighted several additional aspects
of the coaching messages that they found useful. In particular,
many indicated that the messages provided effective,
low-commitment weekly reminders of intervention goals and
skills (meta-theme 1). This feedback generally aligns with prior
studies evaluating messaging systems for weight loss [12,23,24]
and underscores the usefulness of automated messages as a tool
to maintain goal or skill salience (eg, reminding individuals of
strategies they can use to stay within daily calorie targets) in
the absence of human counselor intervention.

Participants in this study found the coaching messages least
helpful for suggesting new behavioral weight loss strategies,
out of the 5 acceptability domains examined. One prior study
similarly reported that a text messaging intervention for weight
loss was rated as less useful for suggesting new behavioral
strategies than it was for providing motivational support [38].
Perhaps, these low ratings reflect that the targeted strategy
suggestions included in the messages were not as well-explained
or were lacking in detail relative to suggestions provided by

their human weight loss counselors. During the structured
interviews, participants also indicated that these strategy
suggestions often felt insufficiently tailored (eg, were not
feasible due to a participant’s dietary restrictions or current life
circumstances). Thus, our findings draw attention to the
importance of providing users automated messages for weight
loss with detailed, tailored, and context-sensitive behavioral
strategy suggestions. It is also possible that automated messaging
as an intervention modality is limited to promoting the
acquisition of new skills, which may require more intensive
human counselor support than promoting the maintenance of
existing skills.

During the structured interviews, participants also expressed a
desire for the automated messages to better get to know them
and their lived experiences with weight loss (meta-theme 2). A
notable emergent theme within this meta-theme was that many
participants found the messages to lack adequate empathy or
encouragement in response to challenges. Other themes included
that messages felt overly generic, vague, or irrelevant to
participants’ current needs and that the messages should have
been more interactive and allowed for 2-way communication,
as has been implemented in some prior automated messaging
systems [16,17]. Broadly, participants’ suggestions for
improving the automated messaging system in Project ReLearn
align with prior reports that have identified messaging
personalization or tailoring [24,25,35,38] and emotional
encouragement [24,38] as important for maintaining engagement
with automated messaging over time. Participants’ critiques
that the messages did not understand them on an individual
level (ie, meta-theme 2) also highlight a need for future systems
capable of tailoring messaging feedback based on variables
other than weight and intervention adherence. For example,
messages could additionally be tailored based on users’
self-reported emotional states or situational factors impacting
adherence (eg, acknowledging that a participant may need to
relax some of their intervention goals while traveling, but
encouraging continued adherence to certain core skills such as
dietary self-monitoring).

One limitation of this study is that data collected via structured
interviews were not audio recorded and were instead transcribed
in real time by an assessor, which could have potentially caused
inaccuracies or bias. Participants in this sample also reported a
higher income level (and thus potentially higher socioeconomic
status) compared to the US average [39], potentially affecting
the generalizability of the results. Another limitation is that at
the time of data collection, participants had been receiving the
automated messages for somewhat different lengths of time (ie,
6 vs 12 months). However, we contend that our findings still
have importance for refining future automated messaging
systems for weight loss and note that qualitative findings
appeared highly similar between assessment points. For
example, our results highlight the importance of tailoring
messaging content to users’ individual preferences and evolving
life circumstances. As such, we recommend that researchers
designing future automated messaging systems consider
allowing users to provide direct input into the content or tone
of the messages they receive. For example, some prior systems
have allowed users to craft their own coaching messages [37]
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or tailored messages based on users’ self-reported behavior
change goals [17] or self-reported current stage of change [40].
Relatedly, we also recommend that future systems be
conversational (ie, allow for ongoing 2-way communication
between users and the system), to further increase users’degree
of control over the messaging content they receive and create
a more individually tailored experience.

As previously noted, the emergence of conversational AI (eg,
chatbots) that can engage interactively with individuals and
adopt a conversational tone [20] may help to address some of
the concerns noted above. Compared to the messaging system
used in this study, conversational AI is presumably much better
able to adapt messaging tone and content to users’ specific
preferences, provide validation, and prompt user self-reflection.
Nonetheless, future comparative trials will be required to

establish whether conversational AI systems are in fact more
acceptable to weight loss–seeking individuals than traditional
messaging systems lacking conversational capabilities, such as
the system used in this study. Furthermore, increased messaging
acceptability may not translate to increased weight loss efficacy.
For example, a possible advantage of the automated messaging
system that we evaluated versus conversational AI is the higher
degree of domain-specific (ie, weight loss) expertise, given that
all messaging content was crafted and curated by a team of
health psychology experts. As such, it will also be important to
evaluate the comparative weight loss efficacy of different
methods for constructing automated messaging–based
interventions for weight loss. Hopefully, continued advances
within automated messaging technology, as well as mHealth
for weight control more broadly, will help to curb the global
epidemic of obesity.
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