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Research report on RCT results

Here we report results from the randomised controlled trial (consort flow chart, figure 1)
examining effects of the three coaching strategies aimed at introducing behavioural change
in individuals living with obesity.

Primary aim was to examine
(i) the rate of wearable adoption/use,
(ii) capacity to elicit individualised behavioural change, and

(iii) health benefits of the 14-week online health coaching program, as compared with
the control population.

This included intervention-induced changes in volume (step count) and intensity of habitual
physical activity (HR max, activity-related energy expenditure); sleep duration, efficiency and
architecture; fitness parameters such as resting and maximal heart rate; and self-reported
body weight, abdominal adiposity, metabolic disease risk and quality of life.

This report reflects on the development, implementation, and outcomes of the online
coaching provided by an expert (health coach), peer who experienced behavioural change
and was trained to provide coaching (peer coach) and Al-chatbot, delivering an identically
structured coaching program that provided incentives for behavioural change designed for
the individuals living with obesity.

Development of the coaching strategy

The developed coaching strategy was based on three established theoretical frameworks
(pillars) that have been adapted for a person-delivered or chatbot-delivered, individual,
online intervention, focusing on providing a gradual, personalized lifestyle modification
incentives, which are safe, and have potential to support gradual behavioral change and
long-term adherence to the goals while minimizing ethical aspects of work with the artificial
intelligence.

The first pillar is the Transtheoretical Model of Change (DiClemente and Prochaska, 1982),
which reflects the cyclical nature of the change process and the varying degrees of
“readiness to change” among individual participants. The model allows health coaches to
individually adjust the intensity and type of support depending on the current stage of
change for a specific participant (Bergman et al., 2026).

The second key approach is Motivational Interviewing, which defines the health coach’s
communication style as non-directive, non-prescriptive, and non-judgmental. The health
coach is not an expert-authority figure but a facilitator of change that the participant directs
themselves. The four main principles of MI: expressing empathy through reflective listening,
understanding the participant’s values and motivations, avoiding confrontation, and fostering
optimism and self-reliance form the foundation of every health coach interaction with a
participant (Miller, 1983; Tober, 2013).

The third framework is the GROW model (Sir John Whitmore), adapted for the Slovak
context into the RAST model (Reality — Alternatives — Start — Desire). This model structures
individual online check-ins and helps the participant identify their current situation, name



challenges, and set a specific, achievable micro-goal for the coming period (Whitmore,
2017).

In terms of content, all intervention arms addressed four main areas of lifestyle: physical
activity in everyday life, nutrition in terms of quality and quantity, stress management in both
workplace and family, and sleep quality, duration and architecture. These are the most
affected areas of lifestyle in modern society recognized by the WHO recommendations and
based on the principles of Lifestyle Medicine. Goal setting followed the SMART methodology
i.e. goals were always Specific, Measurable, Achievable, Relevant, and Time-bound.

The theoretical frameworks and coaching principles described above were developed to
apply across all intervention arms of the trial, with their implementation differing by arm in
terms of delivery modality, as described in the sections that follow.

In the Al self-coaching arm, the health coaching principles and theoretical frameworks
described above were implemented through an automated solution - an Al health coach
named Airis (hereafter "Airis"), replacing the role of the human coach while operating on the
same foundational basis. A fundamental principle of this approach is that neither health
coach, peer coach nor Airis (Al chatbot) provide healthcare or replace medical care. The role
of the coach is to support participants' self-management and mobilise their own resources
and abilities in the interest of long-term improvement in health and well-being.

While health coaches and peer coaches communicated with the study participants via using
image-based online communication platforms, such as online video meetings (Google
Meet), Al chatbot Airis delivered behavioural data-driven guidance and individually tailored
support through a conversational interface, while encouraging participants to draw on
motivation and support within their own social environment and relationships.

The coaching strategy was developed by the interdisciplinary research team, so that it
followed the identical pattern and dynamics for all three coaching arms. Al coaching adhered
as closely as possible to the design of the human health coaching program, with adaptations
reflecting the technological nature of Al-delivered coaching. These included the replacement
of regular online group meetings, used in health and peer coaching, with individual,
asynchronous communication through the Airis conversational interface, while the overall
weekly program structure remained consistent across arms.

The coaching program was implemented in three subsequent rounds, and a program was
designed that enabled each health coach to support one health coaching group and
simultaneously collect the data from one control group. In the Al intervention arm, the first
round was conducted on a smaller scale to pilot and refine the intervention design, with the
second round expanding the cohort, which is a scalability advantage afforded by the
automated delivery model in the Al coaching group. Program facilitators were responsible for
organising participants into groups for the purposes of the opening and closing meetings,
and for ongoing human oversight of Airis-generated guidance and wearable data throughout
the intervention. The opening meeting ensured that all participants were technically
onboarded, wearables were distributed and connected to the study system, the Airis
application installed and operational, and also included an introduction to the principles of
interacting with human coach or an Al coach Airis, the program structure, ethical
considerations regarding data sharing, and information on how to reach a human contact if



needed. Human coaches, and Al chatbot actively worked with real-time data from the
wearables to increase adherence and coaching efficiency, and to stimulate long-term
adoption of the wearable use. As with all intervention arms, participants retained their
wearables following completion of the program, supporting continued healthy habit adoption
beyond the 14-week intervention period.

Role of Airis and Human Oversight in the Al coaching arm

Airis played a central and indispensable role in the Al self-coaching program, serving as the
sole ongoing point of contact for participants throughout the 14-week intervention. Airis
functioned on the basis of a large language model configured through a dedicated system
prompt and a research team-prepared knowledge base of evidence-based materials,
ensuring consistency of coaching content and approach across all participants and both
implementation rounds.

The principles of Motivational Interviewing (Miller, 1983) were embedded into Airis's
configuration: expressing empathy through reflective listening, understanding the
participant's values and motivations, avoiding confrontation, and fostering optimism and self-
reliance formed the foundation of every interaction between Airis and a participant. Airis was
thus configured not as an expert-authority system but as a facilitator of change that the
participant directs themselves. Prior to deployment, Airis underwent internal validation by the
research team, including review of conversational outputs and a small-scale pilot, to verify
alignment with the coaching strategy and study design.

Human oversight throughout the program was governed by the Self coaching Manual, which
is a protocol developed by the research team as an integral part of the intervention design,
defining procedures for monitoring, escalation, and red flag management. Oversight was
carried out by qualified members of the research team familiar with the intervention design.
Participants had access to three channels for raising concerns or requesting human contact:
a red flag function within the Airis application, a dedicated email address staffed by the
research team, and a researcher-facing conversation monitoring system enabling proactive
identification and follow-up of concerns. Wearable adoption and use were monitored
continuously by the oversight team; additionally, Airis was programmed to periodically
prompt participants to wear their devices.

Recruitment and training of health coaches

Health coaches were selected from professionals with backgrounds in complementary fields
specifically nutrition therapy, training, and physiotherapy, ensuring that the coaching team
collectively covered the key lifestyle domains addressed by the program. A prerequisite for
selection was prior experience with coaching techniques and with conducting individual
consultations, whether online or in-person, with clients or patients.

Professional health coaches played a key and irreplaceable role in the health coaching
program. Systematic training for the on-line coaching program within this project was
therefore provided. In the preparatory phase health coaches were provided with a
comprehensive set of working materials and tools which would be used to prepare
standardized coaching presentations for the group meetings, including descriptions of what
to communicate and when, as well as what activities to carry out with participants, along with



e-mail templates to be sent to participants at the specific timepoints throughout the program.
These materials ensured consistency of the intervention across different groups and
coaches, which as evidenced by the consistency of the health coaching results was
successful. The preparation also included professional training in communication strategies
for effective health coaching. Health coaches were guided toward a non-directive, non-
judgmental approach, active reflective listening, and working with participants’ intrinsic
motivation in accordance with the principles of Motivational Interviewing (Miller, 1983).

Furthermore, a system of regular mentoring and feedback was implemented during the
program. Health coaches were continuously facilitated by other research team members
who observed group meetings and provided specific feedback based on predefined KPIs
and evaluation criteria. The goal of this system was threefold: to continuously improve the
program itself, to further develop the coaching skills of the individual health coach, and to
support coaches in challenging situations. Health coaches also had the opportunity to share
ideas for improvement during joint group mentoring sessions.

Recruitment of the study participants and randomisation

Recruitment was performed via social media either directly or via referral by the family
member or a friend (Table 1). Distribution of participants according to municipality size was
proportional (Figure 1)

Figure 1. Graph shows distribution of study
participant enrolled to the randomised controlled
study based on the municipality size. Participants
were from above 120 municipalities in Slovakia.

Large part ® <1000 of participants (about 30%) in all the
intervention ® <50,000 g groups consisted of inhabitants of the
large city ® >100,000 inh with >100.000 inhabitants, 8 -18%
was from smaller city (50-100.000), 13-22 %

from the town (10-50.000), 21-34% from municipality not exceeding 10.000, and 5-11 %
from smaller village with less than 1000 inhabitants (Table 1). Majority (about 90 %) of the
population in each of the coaching arms reported positive and / or enthusiastic relations to
the use of intelligent technologies (Table1).

Participants who fulfilled inclusion/ exclusion criteria were randomly assigned to one of the
three intervention groups or to control group.



Randomised controlled trial

Assessed for Eligibility Excluded n = 500
n =870 (criteria / declined / waitlist)

Randomized

n =324

ENROLLMENT
1

Control group Health coaching Peer coaching Al Self-coaching
n =62 n =280 n=89 n=93
drop-out drop-out drop-out drop-out
n=8 n=6 n=12 n=6

RECEIVED
INTERVENTION

Control group
n=>54

Al Self-coaching
n =87

Health coaching Peer coaching
n=74 n=77

Figure 2. CONSORT flow chart of the randomised controlled trial 14 weeks

According to the study design, 324 individuals were recruited and randomised for the
intervention arms. Randomization strategy is depicted in CONSORT flow chart (figure 2).
Block randomisation strategy and the allocation ratio of 3:2 towards control population were
used (n=54). When accounting for dropout, 74 individuals (57F/17M) with obesity (age
41.4+8.3 years, BMI 33.3+3.4 kg.m-2) completed 14 weeks of the health coaching
programme, 77 individuals (62F/15M) completed the peer coaching programme (age
42.3+8.7 years, BMI 32.9+3.9 kg.m-2), and 87 individuals (74F/13M) completed the Al self-
coaching programme (age 42.4+8.9 years, BMI 32.9+3.9 kg.m-2). Fifty-four individuals (40F/
14M) of comparable age and obesity level (age 41.9+9.4 years, BMI 32.9+3.5 kg.m-2)
served as the control group (Table 1). A priori power analysis was performed with the data
provided by the obesity management program of the Center for obesity management at
Biomedical research center SAS.

Communication with study participants

Communication with study participants took place through multiple channels: email, postal
mail, in the Al self-coaching arm through the mobile app 14 tyzdnov (through which Airis
communicated), and in the health and peer coaching arm through the specifically designed
series of online meetings (group and individual), providing and reinforcing specific
behavioural challenges i.e. goal setting, nutrition, physical activity, stress management,
sleep quality and long-term behavioural change.

Email served as the primary communication channel throughout the program and was
structured into a series of automated and manual messages. After completing the
application and set of baseline questionnaires via a dedicated web page, each applicant



received a confirmation email. Subsequently, following manual enrollment in the program
(via the IT system) by the dedicated member of the research team, a second email was sent
either with information about enroliment and a request to complete additional questionnaires
or with information that the inclusion criteria were not fulfilled. After the wearables were
shipped, a third email was automatically generated with shipment information and an
attached user manual for the device. The date of the first group meeting, along with a link to
the online meeting and additional questionnaires, was sent to participants by the program
facilitators using a template. Health coaches also communicated via email with individual
participants throughout the duration of the program, primarily to maintain adherence, invite
participants to group and individual meetings, review the completion of action plans, and
provide individual consultations on achieving goals.

Postal mail was used to deliver physical materials such as smart wearables and printed
material (Action Plans). Distribution took place before the program began so that participants
would have all the materials available before the first meeting.

During the 14-week intervention of Al self-coaching, the mobile application served as the
primary communication channel, through which participants engaged with the Al health
coach on an individual basis, receiving personalised guidance, behavioural challenges, and
ongoing support in line with the program structure. Health and peer coaching was supported
via on-line meetings using Google Meet, which provided a personalized dimension to the
intervention. Over the course of 14 weeks, each participant attended a total of 8 dedicated
inidivdual coaching sessions with a health or peer coach, each lasting approximately 30
minutes, and 6 group coaching sessions.

Each participant provided answers to a set of online questionnaires and received a wearable
(Garmin Vivosmart 5 watch) to monitor behavioural parameters and guide the coaching
process.

Coaching process description and adherence

Coaching process was initiated by setting the SMART goals in the area of nutrition, physical
activity, stress management (social aspects) and sleep quality. The main goal fulfilment
satisfaction was scored at the end of the coaching program on a scale from 1 to 6.

Goal satisfaction scores (scale 1-6) differed across coaching modalities, with mean values
of 4.3+0.15 (health coaching), 4.2+0.16 (Al self-coaching), and 3.2+0.14 (peer coaching);
the control group did not receive incentive to set the structured goals. Across the three
coaching arms, 49-66% of participants reported a score of 4 or 5, 1-14% reported the
highest score (6), 11-21% reported a score of 3, and 5-12% reported a score below 3
(Table 1).

Table 1. Demographic and baseline characteristics of all four study arms

intervention group Control HealthP e e r A |

group Coaching Coaching Coaching

female/male 40/14 5717 62/15 74/13



size of place of residence

<1,000 inhabitants (%) 3.7 5.4 11.7 10.3
<10,000 inhabitants (%) 27.8 33.8 20.8 23.0
<50,000 inhabitants (%) 22.2 21.6 13.0 19.5
<100,000 inhabitants (%) 16.7 8.1 18.2 11.5
>100,000 inhabitants (%) 29.6 31.1 36.4 35.6

Recruitment strategy

Facebook 16.7 9.5 15.6 20.7
Instagram 44.4 48.6 57.1 42.5
Health professional 1.9 1.4 0.0 0.0
Family / friends 37.0 35.1 18.2 29.9
unknown 0.0 54 7.8 6.9

Relations IT technologies

neutral (%) 9.3 8.1 14.3 8.0
positive (%) 42.6 50.0 33.8 40.2
enthusiastic (%) 48.1 41.9 50.6 51.7

GOAL fulfilment

1 out of 6 (%) n.a. 2.7 1.3 6.9
2 out of 6 (%) n.a. 5.4 3.9 4.6
3 out of 6 (%) n.a. 10.8 20.8 13.8
4 out of 6 (%) n.a. 32.4 29.9 16.1
5 out of 6 (%) n.a. 33.8 19.5 36.8
6 out of 6 (%) n.a. 10.8 1.3 13.8

average Goal fulfilment

satisfaction n.a. 4.3£0.15 3.240.14 4.2+0.16
Family History of Type 2

Diabetes

No Family History (%) 44.4 47.3 42.9 32.2

1st degree relatives (%) 33.3 27.0 26.0 35.6
2nd degree relatives (%) 22.2 24.3 31.2 31.0

Adherence to the program was beyond 90% in all four intervention groups, when measured
as a wearable use (Figure 3, Table 2).



Figure 3: Wearable use across all four study arms (health coaching, peer coaching,
Al self-coaching, and control group). X axis: weeks of monitoring; Y axis: days of the
week within an intervention period.

Health related changes resulting from the three coaching strategies

It is well known that providing a wearable is an effective strategy to introduce behavioural
change and our study confirmed this observation, as the improvements of many behavioural
parameters were observed also in the control population (Tables 1, 2, 4).

Table 2. Behavioural and metabolic characteristics of all four study arms
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Control Health P e e r A

Intervention name

group Coaching Coaching Coaching
female/male 4014 57117 62/15 74/13
age (years) 41.9+9.4 41.4+8.3 42.3+8.7 42.4+8.9

wearable use (daily summaries) count out of max
(98 days) 92.7+8.0 95.8+4.8 93.7+7.5 94.3+5.5

wearable use (sleep reports) count out of max (98 78.1+14.1 83.7+11.8 81.8+15.2 81.1x141
Health scale, baseline (score 0-100) 73.8+12.6 75.2+12.6 73.9+13.2 72.0£14.5

Health scale, post-intervention (score 0-100) 78.1+16.0 81.0+15.6 79.6+14.6 77.0+19.1

Body weight, baseline (kg) 96.1+14.6 97.1+13.6 95.7+15.0 94.0+14.7
Body weight, post-intervention (kg) 94.0+15.1 93.4+12.9 93.0+14.8 90.9+14.1
Waist circumf., baseline (cm) 107.2+16.6  104.3+10.9 104.2+12.5 103.3+12.8
Waist circumf., post-intervention (cm) 100.5+12.7 99.1+10.8 100.2+12.3 98.0+12.4
Body mass index, baseline (kg.m-2) 32.9+3.5 33.3x3.4 32.9+3.9 32.9+3.9
Body mass index, post-intervention (kg.m-) 32.2+3.6 32.0+3.3 31.913.9 31.9+4.0
Resting heart rate, baseline (bpm) 58.2+6.1 58.4+5.4 57.4+6.5 58.8+7.1
Resting heart rate, intervention (bpm) 58.3+6.5 58.5+5.9 58.7+6.8 58.946.7
Maximal heart rate, baseline (bpm) 125.9+7.6 126.0+8.7 124.6+9.2 124.6+8.8
Maximal heart rate, intervention (bpm) 124.917.9 123.917.1 123.419.0 124.919.5

Ambulatory activity, baseline (steps/24h) 9290.4+321 8972.4+267 8546.5+250 8861.0+264

Ambulatory activity, intervention (steps/24h) 9203.7+297 9171.3+260 8616.9+298 9456.6+302

Activity-related energy expenditure, baseline 730.0+374.5 622.3+259.0 561.2+284.3 575.8+248.9

Activity-related energy expenditure,
intervention (kCal/24h) 685.5+343.2 556.9+188.3 544.8+296.2 556.1+222.0
Moderate intensity PA (3-6 METs), baseline 32.0+26.4 24.2+21.1 26.8+32.1 25.3+21.8

Moderate intensity PA (3-6 METs), intervention

(minutes/24h) 30.9+24.3 23.8+23.3 26.0+16.7 23.8+21.1

Stress level, baseline (scale 0-100) 44.7+8.9 42.8+8.2 40.4+8.0 43.3+9.5

Stress level, intervention (scale 0-100) 50.5+9.2 48.2+9.2 46.0+9.8 47.0+9.5

Night time - awake, baseline (sec.) 873.4+510.9 1049.2+669. 1154.6+875. 1301.6+127

Night time - awake, intervention (sec.) 1070.2+649. 1048.2+831. 1086.1+911. 1261.4+927.

Sleep duration, baseline (sec.) 25866.7+20 25742.5+26 26827.3+25 25816.1+30
31.4 33.5 67.8 12.3

Sleep duration, intervention (sec.) 26090.7+18 26010.7+22 26647.8+25 25771.0+25
71.6 65.6 64.3 24.8

Light sleep duration, baseline (sec.) 15933.8+16 16028.3+24 16936.2+21 16270.0+26
06.7 66.0 61.4 33.2

Light sleep duration, intervention (sec.) 16483.7+19 16638.8+22 16976.5+23 16411.7+22
23.4 27.9 07.2 52.5



Deep sleep duration, baseline (sec.) 4621.5+685. 4610.5+799. 4523.3+731. 4566.2+830.

Deep sleep duration, intervention (sec.) 4677.7+792. 4605.1x772. 4571.3+759. 4580.7+673.
REM sleep duration, baseline (sec.) 5189.0+984. 4930.0+100 5265.1+100 4885.9+123
REM sleep duration, intervention (sec.) 4834.1+110 4618.4+945. 5010.9+121 4686.5+110
Sleep score, baseline (scale 0-100) 73.7+9.1 72.0+8.2 74.7+8.4 69.6+11.1
Sleep score, intervention (scale 0-100) 67.9+10.3 66.8+9.0 68.4+9.8 66.1+10.0

Data are shown as mean *STDV; bpm, beats per minute; MET, metabolic equivalent
(defining PA intensity as a multiple of the resting metabolic rate); PA, physical activity; REM
sleep, Rapid Eye Movement sleep period (important part of the sleep architecture).

The 14-week programme produced consistent improvements in body composition across all
four study groups (Table 2). Body weight (self-reported) decreased in all arms: by -3.7 kg in
the health coaching arm (97.1+13.6 — 93.4+12.9 kg), by -3.1 kg in Al self-coaching
(94.0+14.7 — 90.9+14.1 kQ), by -2.7 kg in peer coaching (95.7+15.0 — 93.0+14.8 kg), and
by -2.1 kg in the control group (96.1 + 14.6—94.0+15.1 kg). BMI reductions followed the
same pattern: —1.3 kg:m2 in health coaching (33.3—32.0), -1.0 kg:m™2 in both Al and peer
coaching arms (32.9—31.9 in each), and -0.7 kg'-m™2 in the control group (32.9—32.2).
Waist circumference, a primary marker of abdominal adiposity and cardiometabolic risk,
decreased in all groups. Reductions in the three coaching arms ranged from 4.0 cm (peer
coaching; 104.2—+100.2 cm) to 5.3 cm (Al self-coaching; 103.3—98.0 cm) and 5.2 cm
(health coaching; 104.3—+99.1 cm), from comparable baselines of 103—104 cm. The control
group, starting from a higher baseline waist circumference (107.2+16.6 cm), reduced by 6.7
cm (to 100.5+12.7 cm); this larger absolute reduction reflects both the wearable and self-
monitoring effect and should be interpreted in the context of the higher baseline value.

Self-assessed overall health (0—100 scale) improved across all four groups from comparable
baselines (72.0-75.2), reaching post-intervention values of 81.0 (health coaching), 79.6
(peer coaching), 78.1 (control), and 77.0 (Al self-coaching).

Ambulatory physical activity (24-hour step count) showed the largest increase in the Al self-
coaching arm (+595 steps/day; 8861—9457), a modest increase in health coaching (+199
steps/day; 8972—9171), and was essentially unchanged in peer coaching (+70 steps/day;
8547—8617) and in the control group (-86 steps/day; 9290—9204). Moderate-intensity
physical activity (3—6 METs) and activity-related energy expenditure showed small
decreases across all groups, which is a pattern consistent with body weight reduction,
whereby lighter participants expend fewer kilocalories per unit of movement.

Resting and maximal heart rate remained essentially unchanged across all arms over the
intervention period (Table 2), reflecting the moderate intensity of physical activity achieved
throughout the programme.

Sleep parameters showed a consistent cross-arm pattern: the composite sleep score (0—
100) decreased over the 14-week period in all groups, from baseline values of 69.6—74.7 to
post-intervention values of 66.1-68.4. The smallest decrease was observed in the Al self-
coaching arm (-3.5 points; 69.6—66.1), while the largest decrease was in the peer coaching
arm (-6.3 points; 74.7—68.4). Total sleep duration and deep sleep duration were essentially
stable across all arms. REM sleep duration decreased modestly in all groups (range —199 to
-355 seconds), with the smallest decrease in the Al arm. The comparison of stress duration
and sleep quality between coaching arms and control is illustrated in Figure 4.



Stress level (scale 0—100) increased over the intervention period in all four groups (control:
44.7—50.5; health coaching: 42.8—48.2; peer coaching: 40.4—46.0; Al self-coaching:
43.3—47.0). The Al self-coaching arm showed the smallest absolute increase (+3.7 points).
The direction of this change is consistent across arms and may reflect increased self-
awareness associated with continuous wearable-based monitoring of physiological stress
indicators throughout the programme.
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Figure 4. Intervention induced change in body weight (A) and stress duration (B) Diferent latin letter
ab depicts statistical significance in 2way ANOVA, with the Bonferroni post-hoc test p<0.05

Health coaching elicited decrease in body weight as compared to controls, while effects
observed in Peer coaching and Al coaching groups were not different from the control
population. Moreover, Health and Al coaching, but not the Peer coaching strategy were
effective in reducing duration of mild to medium stress in patients everyday life (Figure 4).

Table 3 Personal anamnestic information

intervention group Control Health P e e r A |
group Coaching Coaching Coachi
female/male 40/14 5717 62/15 7413
Hyperglycaemia - baseline (%) 11.1 18.9 18.2 23.0
Hyperglycaemia - post intervention (%) 13.0 17.6 16.9 21.8
hypertension (%) 25.9 13.5 19.5 23.0
hypercholesterolemia (%) 22.2 17.6 19.5 28.7
type 2 diabetes mellitus (%) 1.9 1.4 2.6 4.6
sleep apnoea (%) 0.0 4.1 2.6 2.3
depression (%) 3.7 54 7.8 10.3
spinal pain (%) 9.3 13.0 22.2 18.5

knee or hip pain (%) 13.0 10.8 10.4 12.6



physical activity limitations, baseline (%) 44.4 66.7 79.6 79.6

physical activity limitations, post-
intervention (%) 37.0 53.7 61.1 40.7

The self-reported prevalence of cardiometabolic and musculoskeletal comorbidities at
baseline differed across the four groups, reflecting the heterogeneity of the enrolled
population (Table 3). Hyperglycaemia was reported by 11.1% of the control group, 18.9% of
health coaching, 18.2% of peer coaching, and 23.0% of Al self-coaching participants.
Hypertension ranged from 13.5% (health coaching) to 25.9% (control), and
hypercholesterolaemia from 17.6% (health coaching) to 28.7% (Al self-coaching). The
prevalence of type 2 diabetes mellitus was low across all arms (1.9—4.6%), consistent with a
pre-diabetic rather than established-disease population. Depression was reported at
baseline in 3.7% (control), 5.4% (health coaching), 7.8% (peer coaching), and 10.3% (Al
self-coaching) of participants. Musculoskeletal pain (spinal, knee or hip) was present in
22.3-40.7% of participants across arms and may have limited exercise capacity in a portion
of the sample. These variables are important aspects of the population characteristics, as
e.g. family history of diabetes is an important explanatory variable which could help to
decipher the complexity of the response to intervention at the level of (i) behavioural change
adoption, (ii) persistence and (iii) health outcomes, among the study participants.

Self-reported physical activity limitations at baseline differed notably: 79.6% of participants in
both peer coaching and Al self-coaching arms, and 66.7% in health coaching, reported
physical activity limitations, compared to 44.4% in the control group. Post-intervention, the
proportion reporting limitations decreased across all groups (control: 44.4%—37.0%; health
coaching: 66.7%—53.7%; peer coaching: 79.6%—61.1%; Al self-coaching: 79.6%—40.7%).
This cross-arm reduction likely reflects increased improvements reducing the functional
boundaries following 14 weeks of coaching and improvements in self-perceived physical
capacities.

It is important to note that 17.2% of the recruited middle-aged patients with pre-obesity and
obesity reported problems with performing activities of daily living. 25% of this population is
living with moderate-to-severe obesity (BMI > 35 kg/m2). This indicates that majority of the
patients living with moderate to severe obesity reported activity problems very early (in their
forties), and Al self-coaching was not effective to alleviate this problem. However, 24.0% of
patients in the Al self-coaching group reported problems with walking which was reduced to
20.5% by the end of the coaching intervention. Additionally, we learned that 37.9% of
patients reported no physical discomfort at baseline, and proportion of participants without
physical discomfort increased to 50.6% after completing the online Al self-coaching program.
Finally, the proportion of patients reporting anxiety and depression was 35.6%, and this was
not improved by the 14-week Al self-coaching intervention (Table 4).

The impact of the 14-week programme on functional capacity and health-related quality of
life, assessed via EQ-5D domains, is summarised in Table 4.

Activities of daily living. The proportion of participants reporting no problems with activities
of daily living at baseline was broadly comparable across arms (81.1-85.7%). Post-
intervention, the health coaching arm showed the most pronounced improvement, reducing
the proportion reporting any problems from 18.9% to 6.8%, which is the strongest effect of



all arms. Peer coaching similarly improved (85.7%—92.2% without problems), and the
control group showed a marginal improvement (85.2%—88.9%). The Al self-coaching arm
was unchanged on this domain (82.8% at both timepoints), with a slight redistribution toward
mild problems (16.1%—17.2%) post-intervention.

Walking capacity. Baseline walking difficulties were present in 20.4—25.7% of participants
across the coaching arms and 20.4% of the control group. The health coaching arm
produced the most substantial reduction in walking problems (25.7%—12.2%), followed by
peer coaching (24.7%—14.3%). The Al self-coaching arm showed a modest improvement
(24.1%—20.7%), and the control group was unchanged (20.4% at both timepoints). These
findings are consistent with the pattern of functional improvement favouring modalities with
direct human coach contact.

Physical discomfort. Perceived physical discomfort improved markedly and consistently
across all four groups. The proportion of participants reporting no discomfort increased from
29.7% 1o 51.4% in health coaching, from 37.7% to 53.2% in peer coaching, from 37.9% to
50.6% in Al self-coaching, and from 38.9% to 51.9% in the control group - an improvement
of 12-22 percentage points in every arm. This consistent finding, including in the control
group, points to a broad programme effect of wearable use and study participation on
subjective physical wellbeing, independent of coaching modality.

Anxiety and depression. The proportion of participants reporting no anxiety or depression
symptoms was similar across groups at baseline (63.6—66.7%). Post-intervention, the peer
coaching arm showed a clear and distinctive improvement (63.6%—75.3%, +11.7
percentage points), which is the only arm with a meaningful reduction in symptom burden.
The Al self-coaching arm showed a marginal improvement (64.4%—67.8%), the health
coaching arm was essentially stable (66.2%—64.9%), and the control group showed a slight
decrease (66.7%—63.0%). This arm-specific finding suggests that peer coaching delivered
by a trained peer who has lived through comparable behaviour change, may uniquely
address psychosocial wellbeing outcomes that are not effectively targeted by professional or
Al-delivered modalities.

Table 4: Functional capacity and health-related quality of life of all four study arms

Intervention group Control Health P e er A |

group Coach. Coach. Coach.

female/male 40/14 5717 62/15 74/13

activities of daily living, baseline

without problems (%) 85.2 81.1 85.7 82.8
mild problems (%) 13.0 16.2 1.7 16.1
serious problems (%) 1.9 2.7 1.3 1.1

activities of daily living, post-
intervention

without problems (%) 88.9 93.2 92.2 82.8



mild problems (%)

medium problems (%)
Walking, baseline

without problems (%)

mild problems (%)

medium problems (%)
serious problems (%)
Walking, post-intervention
without problems (%)

mild problems (%)

medium problems (%)
serious problems (%)
dressing capacity, baseline
without problems (%)

mild problems (%)

medium problems (%)
dressing capacity, post-intervention
without problems (%)

mild problems (%)

medium problems (%)
Anxiety / depression, baseline
without problems (%)

mild problems (%)

medium problems (%)
serious problems (%)

Anxiety / depression, post-
intervention

without problems (%)
mild problems (%)

medium problems (%)
serious problems (%)

Discomfort, baseline

7.4
3.7

79.6
20.4
0.0
0.0

79.6
14.8
3.7
1.9

96.3
3.7
0.0

94.4
1.9
3.7

66.7
29.6
3.7
0.0

63.0
31.5
3.7
1.9

6.8
0.0

74.3
24.3
1.4
0.0

87.8
10.8
1.4
0.0

93.2
6.8
0.0

94.6
5.4
0.0

66.2
24.3
9.5
0.0

64.9
31.1
41
0.0

6.5
1.3

75.3
23.4
0.0
0.0

85.7
14.3
0.0
0.0

96.1
2.6
0.0

94.8
5.2
0.0

63.6
31.2
3.9
0.0

75.3
221
2.6
0.0

17.2
0.0

75.9
19.5
3.4
1.1

79.3
17.2
3.4
0.0

90.8
9.2
0.0

89.7
10.3
0.0

64.4
28.7
6.9
0.0

67.8
27.6
3.4



without discomfort (%) 38.9 29.7 37.7 37.9

mild (%) 51.9 63.5 57.1 55.2
medium (%) 9.3 6.8 3.9 5.7
serious (%) 0.0 0.0 0.0 1.1

Discomfort, post-intervention

without discomfort (%) 51.9 51.4 53.2 50.6
mild (%) 38.9 47.3 44.2 471
medium (%) 5.6 1.4 2.6 2.3
serious (%) 3.7 0.0 0.0 0.0

Participant Satisfaction and Experience

This section reports end-of-programme satisfaction and experience data across all four
study arms. The data concern acceptability, engagement and perceived value; they do not
replicate or pre-empt the clinical outcome results reported in the preceding sections.
Reported figures are top-2-box favourable percentages (the two most positive options on a
1-5 scale), except recommendation, which uses a 1-10 scale where higher is better.
Comparisons across arms are descriptive; arms differ in size and no inferential testing was
performed. Respondents by arm: health coaching n=56, Al self-coaching n=71, peer
coaching n=50, control n=38.

Overall programme recommendation and acceptance

The professional health coaching arm achieved the strongest satisfaction signal of the trial: a
mean recommendation score of 9.45/10, with 85.7% of respondents rating the programme 9
or 10 out of 10 and an adapted recommendation index of +78.6. The Al self-coaching arm
ranked second (8.04/10; index +33.8; 50.7% strong recommenders), followed by peer
coaching (7.78/10; index +22.0; 48.0% strong recommenders). The control group recorded
the lowest recommendation score (7.11/10; index -2.6; 36.8% strong recommenders) and
was the only arm with a negative recommendation index, reflecting an unmet expectation:
the dominant qualitative theme among control participants was an explicit request for
structured coaching contact. This finding validates the intervention premise of all three active
arms.

Habit formation

The proportion of participants who agreed that the programme helped them adopt a new
healthy habit was highest in the health coaching arm (94.6%), followed by peer coaching
(82.0%), Al self-coaching (81.7%), and the control group (73.7%). That nearly three in four
control participants who received no coaching reported habit adoption confirms the
behaviour-change potential of wearable self-monitoring alone, while the coaching arms
amplified this effect, most markedly in the professional arm.

Wearable engagement



Satisfaction with the wearable device was notably high and broadly consistent across all
arms. Wearable value ratings were 87.3% (Al self-coaching; the highest of any arm), 85.7%
(health coaching), 78.0% (peer coaching), and 76.3% (control). The Al arm also recorded
the highest proportion of participants who used activity tracking every day (85.9%) and who
intended to continue using the device after the programme (84.5%). These figures position
Al self-coaching as the modality with the strongest wearable engagement profile in the
study, which is a relevant consideration for long-term behaviour change beyond the
intervention period.

Trust in coaching guidance

Trust in the guidance received was unanimous in the health coaching arm (100%), and high
across the other arms: 82.0% in the control group (which reported trust in the general health
information provided via the study website), 82.0% in peer coaching, and 78.9% in the Al
self-coaching arm. The finding, that roughly four in five participants trusted health guidance
from an Al coach matches the peer modality and approaching the professional benchmark.
This is a substantive acceptability result for a novel technology-delivered intervention.

Communication with the coach or programme

Satisfaction with the communication channel differed most markedly across arms. The
health coaching arm recorded 92.9% positive ratings for coaching communication, which is
the direct benefit of an ongoing professional coaching relationship. Communication with Airis
(Al self-coaching) was rated positively by 69.0% of respondents, above the peer coaching
arm (62.0%). In the control arm, which had no assigned coach, satisfaction with programme
communication was 31.6%, consistent with the expressed need for structured coaching
contact noted above.

Willingness to pay

Willingness to pay for the programme was highest in the health coaching arm (89.3% at an
estimated average of approximately €106 among those willing), followed by Al self-coaching
(62.0%; ~ €68), control (57.9%; = €70), and peer coaching (54.0%; = €90). The Al arm's
willingness-to-pay profile, higher proportion willing than in the peer arm, at a substantially
lower individual price point reflects the characteristic value proposition of a scalable, low-
marginal-cost modality.

Qualitative themes

Across the three active arms, the qualitative feedback was constructive and convergent on
several themes. In the health coaching arm, the most consistent theme was the
transformative effect of the personal coaching relationship and the accountability it created.
In the peer coaching arm, participants highlighted the value of shared lived experience and
the credibility of a coach who had undergone the same process. In the Al self-coaching arm,
participants most cited the consistency and reliability of Airis's guidance, its alignment with
established health recommendations, and its availability. The most frequent critical feedback
in the Al arm was a wish for optional human contact alongside the Al, framed as an addition
rather than a replacement, and also requests for deeper personalisation in meal and activity
planning.



Cross-arm comparison

Table 5: The key satisfaction indicators across all four arms.

S T S

Respondents (n)

Mean recommendation (1-10, higher 9.45 7.78 8.04 7.11
better)

Strong recommenders (9—10) 85.7% 48.0% 50.7% 36.8%
Adapted recommendation index +78.6 +22.0 +33.8 -2.6
Adopted a new healthy habit 94.6% 82.0% 81.7% 73.7%
Health Compass (valuable) 78.6% 46.0% 46.5% 39.5%
Action Plan (valuable) 64.3% 38.0% 43.7% 42 1%
Wearable (valuable) 85.7% 78.0% 87.3% 76.3%
Coaching communication (valuable) 92.9% 62.0% 69.0% 31.6%
Trust in guidance (favourable) 100% 82.0% 78.9% 81.6%
Willing to pay 89.3%  54.0% 62.0% 57.9%
Avg. amount among those willing €106 €90 €68 €70
(=%€)

Responsible interpretation. These are self-reported experience data from programme
completers who chose to respond and may be more favourable than the views of
participants who did not complete the programme or did not respond to the questionnaire.
Comparisons are descriptive, not inferential; arms differ in composition and size.

Programme feasibility and adherence. Wearable use exceeded 90% in all four groups
(95.8% health coaching, 94.3% Al self-coaching, 93.7% peer coaching, 92.7% control), and
coaching session attendance in the health coaching arm exceeded 94%. These figures
show the feasibility of delivering a 14-week online behaviour-change programme to
individuals living with obesity, including a fully automated Al modality, and across a
geographically dispersed national sample.

The role of wearable self-monitoring. A critical cross-arm observation is that meaningful
improvements in body weight (-2.1 kg), waist circumference (-6.7 cm from a higher
baseline), perceived physical discomfort, and self-assessed health were observed in the
control group despite the absence of any structured coaching. This confirms that wearable
provision combined with self-monitoring generates a substantial behaviour-change effect in
this population. Coaching modalities provided additional benefit above this baseline, in
patterns specific to each modality and its delivery mechanism.



Professional health coaching (n=74; 8 individual + 6 group Google Meet sessions over 14
weeks) achieved the largest body weight reduction of all arms (-3.7 kg; 97.1—93.4 kg) and
the largest BMI reduction (-1.3 kg-m2; 33.3—32.0). It produced the most pronounced
improvements in functional capacity: problems with activities of daily living decreased from
18.9% to 6.8%, and walking difficulties reduced from 25.7% to 12.2%. Goal satisfaction was
4.3/6 (mean). Participant satisfaction was the highest across all arms: mean
recommendation 9.45/10, adapted recommendation index +78.6, 94.6% reported adopting a
new healthy habit, 100% expressed trust in their coach, and 89.3% were willing to pay for
the programme at an estimated value of approximately €106. Health coaching represents
the gold-standard modality within this trial.

Peer coaching (n=77) produced body weight reductions of —2.7 kg and waist circumference
reductions of —4.0 cm. Its distinctive and clinically relevant finding was a clear improvement
in anxiety and depression symptom burden: the proportion reporting no anxiety or
depression increased from 63.6% to 75.3%. Goal satisfaction was notably lower than in the
other coaching arms (mean 3.2/6), suggesting the peer modality may be less effective at
structured goal attainment while being particularly effective on psychosocial wellbeing.
Participant satisfaction was 7.78/10, recommendation index +22.0.

Al self-coaching (n=87; Airis chatbot, asynchronous individual interaction via mobile
application) produced the largest increase in daily step count of all arms (+595 steps/day;
8861—9457), comparable BMI and waist reductions to peer coaching (BMI -1.0 kg-m™2,
waist —5.3 cm), and the smallest decrease in sleep score across all arms. Goal satisfaction
was 4.2/6. Participant satisfaction placed the Al arm above the peer arm across multiple
measures: mean recommendation 8.04/10, recommendation index +33.8, 87.3% rated the
wearable as valuable (the highest of all arms), 81.7% reported adopting a new healthy habit,
and 62.0% were willing to pay at an estimated value of approximately €68. The Al arm is the
only modality with no marginal cost per additional participant, positioning it as the most
scalable option within the programme portfolio. The most consistent qualitative feedback
was a request for optional human contact as a supplement to the Al coach.

The control group (n=54) demonstrated that wearable provision and study participation
alone produces clinically meaningful changes in body composition, self-assessed health,
and perceived physical discomfort in individuals living with obesity. The control group's
recommendation index (-2.6, the only negative index across all arms) and its dominant
qualitative theme, which is an explicit request for coaching contact, validates the core
premise of the three intervention arms and indicate that participants perceived the absence
of coaching as an unmet need.

Cross-arm interpretation. The three coaching strategies and the control condition together
reveal a gradient in outcomes associated with the degree of personalisation and human
contact: professional coaching > Al coaching = peer coaching > wearable self-monitoring
alone. The peer coaching arm departs from this pattern specifically on psychosocial
outcomes, where it outperforms even the professional arm, suggesting complementarity
rather than substitutability between modalities. The trial establishes that all three coaching
strategies are viable, feasible, and acceptable for individuals living with obesity in a digitally
connected national population, and that their combination within a shared programme
infrastructure is operationally practical and scalable.



Summary and conclusions

The DIG4HEALTH randomised controlled trial enrolled 324 participants from over 120
municipalities across Slovakia, with 870 individuals assessed for eligibility. This is a figure
that in itself documents the scale of unmet societal need for accessible and effective obesity
and cardiometabolic risk prevention in the working-age population. All participants received a
Garmin Vivosmart 5 wearable device and were randomised to one of three active coaching
modalities or a control arm for 14 weeks. The primary findings concerning programme
feasibility, modality-specific effects on behaviour and health outcomes, and participant
experience across all four arms were fulfilled and presented. We also report specific effects
of the three coaching strategies on behavioural and clinically relevant parameters. We will
further analyse the behavioural patterns and try to understand the parameters important for
increasing patients adherence and behavioural response to the online coaching which will
lead to scientific publications. Moreover, as a part of the experimental wearable platform, we
developed and implemented online program for the data collection and coaching which is
and will remain active at the Center for Obesity Management at the Biomedical research
center Slovak Academy of Sciences beyond the study period. Sustainability is also driven by
our effort to explore molecular determinants of the behavioural change, which will provide
new research avenues in this transdisciplinary fast developing research field.
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