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Control group: Research report on intervention and its implementation

Introduction

In this report control population, a key elements of the RCT (randomised control trial) is
described. Control group represents a reference group for all the other intervention groups used
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 programme, as compared with the
control population.

Secondary outcomes include intervention-induced changes in volume (step count) and intensity
of habitual physical activity (HR max, activity-related energy expenditure); sleep duration,
efficiency and architecture; fithess 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 design of the control group which
a key element in order to provide relevant results on the intervention-related effects and define
capacity of intervention arms to eliciting effect (behavioural change) to individuals living with
obesity. Health coaches were responsible for enrollment, initial wearable pairing and all
necessary communication with the individuals randomised for the control group.

Recruitment and coaching strategy

Allocation to the control group may reduce participant motivation, therefore, the study design
allowed that individuals in the control group received identical wearable as all the other study
participants. This provided them with the capacity self-monitor the volume and intensity of
habitual physical activity, to track sleep quality, duration and stress related data, however,
research team was not providing any aspects of the structured coaching program, but a generic
information on healthy lifestyle importance, which were available on the study’s website. The
landing website was designed to facilitate data collection from all participants, including those
in the control group. To ensure continuous wearable data flow, participants were regularly
reminded that failure to maintain data transmission would result in exclusion from the study and
return of the wearable device, while this information was included in the informed consent form.
Moreover, the power analysis, based on the recent data from the center for obesity management
at BMC SAS, showed that the allocation ratio for randomization into the intervention and control
arms could be 3:2, without compromising statistical power of the study outcomes.

The developed health coaching strategy, which was compared to the control group was based
on three established theoretical frameworks (pillars) that have been adapted for the purposes of
a group-based online-delivered intervention and focused on providing a gradual personalized
lifestyle modification strategy with the potential to support long-term adherence.

Thefirst 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, hon-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 the examined coaching strategies, but the control group, addressed four
main areas of lifestyle: (i) physical activity in everyday life, (ii) nutrition in terms of quality and
quantity, (iii) stress management in both workplace and family, and (iv) 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.

A fundamental principle of the coaching strategy was that coach does not provide healthcare or
replace medical care. Their role is to “help people to help themselves” to provide basic
framework information and mobilize the participant’s own resources, and abilities in the interest
of long-term improvement in health and well-being, while providing behavioral data-driven
guidance and individual support as well as support and motivation delivered by the group.

A professional health coaching strategy including control group design was developed by the
interdisciplinary research team and implemented by the professional Health coaches who
adopted the strategy during the initial training period.

Coaching was implemented in three subsequent rounds, and a program was designed that
enabled each health coach to also support a control group. Their role was to make sure that
wearable setup, initial and final data collection and continuous data flow from the wearables are
provided.

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 including those dedicated to the control
population. 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)
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Large part of participants (29.6%) in the control group consisted of inhabitants of the large city
with >100.000 inhabitants, 16.7 % was from smaller city (50-100.000), 22.2 % from the town (10-
50.000), 27.8 % from municipality not exceeding 10.000, and 3.7 % from smaller village with less
than 1000 inhabitants (Table 1). Majority (90.7 %) of the control group population reported
positive and / or enthusiastic relations to the use of intelligent technologies (Table1). This was
very similar for all the coaching groups (Table 1).



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=3870 (criteria / declined / waitlist)

ENROLLMENT

Randomized
n =324

Control group Health coaching Peer coaching Al Self-coaching
n =62 n =80 n =389 n=93

ALLOCATION

drop-out drop-out drop-out drop-out
n=8 n=6 n=12 n=6
RECEIVED
INTERVENTION
Control group Health coaching Peer coaching Al Self-coaching
n=>54 n=74 n=77 n=87

Figure 2. CONSORT flow chart

According to the study design, 62 individuals were recruited and randomised for the control
group using block randomisation strategy with an allocation ratio of 3:2 (intervention:control
groups). When accounting for the dropout 54 individuals (40/14 F/M) with obesity (age 41.9+9.4
years of age, BMI: 32.9+3.5 kg.m™) served as the controls (Table 1).

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.

Communication with study participants

Communication with study participants in the intervention arms took place through multiple
channels: email, postal mail, and through the specifically designed series of online meetings
(group and individual) for the health and peer coaching arm, providing and reinforcing specific
behavioral challenge i.e. goal setting, nutrition, physical activity, stress management, sleep
quality and long-term behavioral change.

The control group attended a group introductory session during the first week of the intervention,
where the methodology for setting lifestyle goals was explained, as well as a group closing
session focused on the long-term sustainability of goals and motivation, and a joint evaluation of
each participant’s journey toward a healthier lifestyle. Each participant in the control group also
received a 30-minute individual review of the trends in physiological data from wearables
collected during the program.



Email served as the primary communication channel throughout the 14-week 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 enrollment 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. Health coaches also communicated via email with individual participants throughout
the duration of the program, mainly due to non-adherence of participants.

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

Online meetings via Google Meet provided a personalized dimension to the intervention. Over the
course of 14 weeks, each participant from health and peer arm, excluding the control group
participants, attended a total of 8 dedicated individual coaching sessions with a health or peer
coach, each lasting approximately 30 minutes.

Coaching process

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. This was
performed in all the coaching groups except for the control group of individuals who did not
receive any coaching (Table 1).

Wearable use - However, adherence to the program,
e 7 measured as the wearable use, was more

than 92.7%, when (Figure 3).

Figure 3. Wearable use in the control group
population, X axis (days), Y axis (weeks)
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Table 1 Demographic characteristics and goal fulfilment in control and health coaching group

intervention group Control group Health Coaching
female/male 40/14 57/17

size of place of residence
<1,000 inhabitants (%) 3.7 54




<10,000 inhabitants (%) 27.8 33.8
<50,000 inhabitants (%) 22.2 21.6
<100,000 inhabitants (%) 16.7 8.1
>100,000 inhabitants (%) 29.6 31.1
Recruitment strategy

Facebook 16.7 9.5
Instagram 44.4 48.6
Health professional 1.9 14
Family / friends 37.0 35.1
unknown 0.0 5.4
Relations IT technologies

neutral (%) 9.3 8.1
positive (%) 42.6 50.0
enthusiastic (%) 48.1 41.9
GOAL fulfilment

1 out of 6 (%) n.a. 2.7
2 out of 6 (%) n.a. 54
3 out of 6 (%) n.a. 10.8
4 out of 6 (%) n.a. 32.4
5 out of 6 (%) n.a. 33.8
6 out of 6 (%) n.a. 10.8
average Goal fulfilment satisfaction n.a. 4.34+0.15
Family History of Type 2 Diabetes

No Family History (%) 44.4 47.3
1st degree relatives (%) 33.3 27.0
2nd degree relatives (%) 22.2 24.3

Health related changes resulting from Health coaching

As compared to control population health coaching was more effective in reducing the body
weight (Figure 4). From all the other examined parameters health coaching strategy was also

effective in reducing stress duration and increasing overall sleep
score as compared to control population (Table 2). 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).

Figure 4. Health coaching
induced change in body
weight
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Table 2. Detailed characteristics of the health coaching and control group populations

Intervention group Control group Health Coaching
female/male 40/14 57/17

age (years) 41.9+9.4 41.4+8.3
wearable use (daily summaries) count out of max (98 days) 92.7+8.0 95.8+4.8
wearable use (sleep reports) count out of max (98 days) 78.1+14.1 83.7+11.8
Health scale, baseline (score 0-100) 73.8+12.6 75.2+12.6
Health scale, post-intervention (score 0-100) 78.1+16.0 81.0+15.6
Body weight, baseline (kg) 96.1+14.6 97.1+13.6
Body weight, post-intervention (kg) 94.0+15.1 93.4+12.9
Waist circumf., baseline (cm) 107.2+16.6 104.3+10.9
Waist circumf., post-intervention (cm) 100.5x12.7 99.1+10.8
Body mass index, baseline (kg.m™) 32.9+3.5 33.3x3.4
Body mass index, post-intervention (kg.m?) 32.2+3.6 32.0+3.3
Resting heart rate, baseline (bpm) 58.2+6.1 58.4%5.4
Resting heart rate, intervention (bpm) 58.3+6.5 58.5+5.9
Maximal heart rate, baseline (bpm) 125.9+7.6 126.0+8.7
Maximal heart rate, intervention (bpm) 124.9+7.9 123.9+7.1
Ambulatory activity, baseline (steps/24h) 9290.4+3218.3 8972.4+2672.6
Ambulatory activity, intervention (steps/24h) 9203.7+2975.4 9171.3£2609.7
Activity-related energy expenditure, baseline (kCal/24h) 730.0+374.5 622.3+259.0
Activity-related energy expenditure, intervention (kCal/24h) 685.5+343.2 556.9+188.3
Moderate intensity PA (3-6 METs), baseline (minutes/24h) 32.0+26.4 24.2+21.1
Moderate intensity PA (3-6 METSs), intervention (minutes/24h) 30.9+24.3 23.8+23.3
Stress level, baseline (scale 0-100) 44.7+8.9 42.8+8.2
Stress level, intervention (scale 0-100) 50.5+9.2 48.2+9.2
Night time - awake, baseline (sec.) 873.4+510.9 1049.2+669.3
Night time - awake, intervention (sec.) 1070.2+649.6 1048.2+831.5
Sleep duration, baseline (sec.) 25866.7+2031.4 25742.5+2633.5
Sleep duration, intervention (sec.) 26090.7+1871.6 26010.7+2265.6
Light sleep duration, baseline (sec.) 15933.8+1606.7 16028.3+2466.0
Light sleep duration, intervention (sec.) 16483.7+1923.4 16638.8%+2227.9
Deep sleep duration, baseline (sec.) 4621.5+685.6 4610.5+799.9
Deep sleep duration, intervention (sec.) 4677.7£792.5 4605.1+772.9
REM sleep duration, baseline (sec.) 5189.0+984.6 4930.0+1002.9
REM sleep duration, intervention (sec.) 4834.1+1102.9 4618.4+945.2
Sleep score, baseline (scale 0-100) 73.7+9.1 72.0+8.2
Sleep score, intervention (scale 0-100) 67.9+10.3 66.8+9.0

Individuals in the control group reported hyperglycaemia (11.1%), hypertension (25.9%),
hypercholesterolemia (22.2%), type 2 diabetes (1.9%), depression (3.7%), spinal pain (9.3%) and
knee or hip pain (13.0%) which might limit their capacity to exercise. No physical limitations to
perform exercise was reported by 44.4% of participants in the control population (Table 3).



Moreover 44.4% of participants had no family history of type 2 diabetes while 33.3% and 22.2%
reported first and second-degree relatives with type 2 diabetes (Table 1). This distribution is an
important aspect, providing the research team with an additional level of complexity for the data

analyses.

Table 3. Obesity-related metabolic, musculoskeletal and motivation related factors

intervention group Control Health
group Coaching
female/male 40/14 57/17
hyperglycaemia - baseline (%) 11.1 18.9
hyperglycaemia - post intervention (%) 13.0 17.6
hypertension (%) 25.9 13.5
hypercholesterolemia (%) 22.2 17.6
type 2 diabetes mellitus (%) 1.9 1.4
sleep apnoea (%) 0.0 4.1
depression (%) 3.7 54
spinal pain (%) 9.3 13.0
knee or hip pain (%) 13.0 10.8
no physical activity limitations, baseline (%) A4.4 66.7
no physical activity limitations, post-intervention (%) 37.0 53.7

It is important to note that 14.9% of the recruited middle-aged patients with pre-obesity and
obesity in the control group reported problems with performing activities of daily living. 25% of
this population is living with moderate to severe obesity (BMI > 35 kg.m?). This indicates that
majority of the patients living with moderate to severe obesity reported activity problems very
early (in their forties). Mostimportantly the online health coaching program reduced this problem
from 18.9% to 6.8% and modest reduction from 14.9% to 11.1% was observed also in the control
group. In addition, 25.7% of patients in the health coaching group reported problems with walking
which was reduced to 12.2% by the end of the coaching intervention, while no reduction was
found inthe control population. Additionally, we learned that only 38,9% of patients in the control
group reported no physical discomfort at baseline, and proportion of participants without
physical discomfort in this group increased to 51.9% after completing the program even without
employing the active coaching strategy. Finally, proportion of the patients in the control group
reporting anxiety and depression was 33.3%, and this was not improved by the 14-week
intervention (37.1%, Table 4).

Table 4. Effects on the limitations for the activities of daily living

intervention group Control group Health Coaching
female/male 40/14 57/17
activities of daily living, baseline

without problems (%) 85.2 81.1

mild problems (%) 13.0 16.2



serious problems (%) 1.9 2.7
activities of daily living, post-intervention

without problems (%) 88.9 93.2
mild problems (%) 7.4 6.8
medium problems (%) 3.7 0.0
Walking, baseline

without problems (%) 79.6 74.3
mild problems (%) 20.4 24.3
medium problems (%) 0.0 1.4
serious problems (%) 0.0 0.0
Walking, post-intervention

without problems (%) 79.6 87.8
mild problems (%) 14.8 10.8
medium problems (%) 3.7 1.4
serious problems (%) 1.9 0.0
dressing capacity, baseline

without problems (%) 96.3 93.2
mild problems (%) 3.7 6.8
medium problems (%) 0.0 0.0
dressing capacity, post-intervention

without problems (%) 94.4 94.6
mild problems (%) 1.9 54
medium problems (%) 3.7 0.0
Anxiety / depression, baseline

without problems (%) 66.7 66.2
mild problems (%) 29.6 24.3
medium problems (%) 3.7 9.5
serious problems (%) 0.0 0.0
Anxiety / depression, post-intervention

without problems (%) 63.0 64.9
mild problems (%) 31.5 31.1
medium problems (%) 3.7 4.1
serious problems (%) 1.9 0.0
Discomfort, baseline

without discomfort (%) 38.9 29.7
mild (%) 51.9 63.5
medium (%) 9.3 6.8
serious (%) 0.0 0.0
Discomfort, post-intervention

without discomfort (%) 51.9 51.4
mild (%) 38.9 47.3
medium (%) 5.6 1.4

serious (%) 3.7 0.0



Itis also importantto emphasise that only 38.9% of individuals in the control group were meeting
arecommended daily dose of habitual physical activity, i.e. 24h step count >8000 (meanzSTDV;,
1034441844 steps/day). Online health coaching intervention elicited further increase in
ambulatory physical activity in 51% of this population, as compared with only 24% of the control
population.

Moreover, among the patients with lower-than-recommended daily step count (6602+1331
steps), health coaching elicited increase of habitual ambulatory activity in 62% of the population.

Participant Satisfaction and Experience - Control Group

This section reports end-of-programme satisfaction and experience data for the control group
and situates it relative to the three active intervention arms (health coaching, peer coaching, Al
self-coaching). It concerns acceptability, engagement and perceived value, not clinical or
behavioural efficacy. Thirty-eight participants completed the end-of-programme satisfaction
questionnaire. The questionnaire was near-identical across arms, capturing willingness to
recommend, self-reported habit adoption, perceived benefit of each programme component,
frequency of wearable-function use, intention to continue using the wearable, trust in the
guidance received, and willingness to pay.

Reported figures are top-2-box favourable percentages (the two most positive options on a 1-5
scale where 1 is most favourable), except recommendation, which uses a 1-10 scale where
higher is better. Between-arm differences are described, not significance-tested; arms differ in
size and the analysis is descriptive.

The controlarm returned the least favourable experience profile of the four arms on the relational
and recommendation measures, while retaining high wearable engagement.

Recommendation: Mean 7.11/10, which is the lowest of any arm; 36.8% strong recommenders
(rated 9-10) against 39.5% detractors, for an adapted recommendation index of —2.6, the only
negative index in the study.

Habit formation: 73.7% agreed the programme helped them adopt a new healthy habit, which is
positive, but also the lowest of the four arms.

Wearable and programme components: The wearable was rated valuable by 76.3%; activity
tracking was used every day by 68.4% and sleep tracking by 71.1%, and 68.4% intended to keep
using the device after the programme. The self-directed content tools were rated valuable by
fewer respondents, namely Health Compass 39.5% and Action Plan 42.1%, indicating that
coach-guided onboarding is associated with markedly higher perceived value of the same
materials.

Trust in guidance: 81.6% expressed favourable trust in the information and recommendations
provided, with 5.3% expressing distrust, broadly in line with the peer and Al arms, and notable
given the absence of an assigned coach.

Willingness to pay: 57.9% would pay for the programme, at an average band midpoint of
approximately €70 among those willing; 42.1% would not pay.



The dominant and repeated theme in free-text responses was an explicit wish for coaching
contact: respondents described the support available across the 14-week programme as
insufficient, asked for a mid-programme check-in to sustain motivation, and requested more
frequent communication, individual consultations and coach feedback. The arm thus
articulates, from the participant side, the value of the support layer that distinguishes the
intervention arms from the control.

Cross-arm comparison

Measure Health Peer Airis Control
Respondents (n) 56 50 71 38
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%
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

Top-2-box favourable responses except recommendation (mean) and recommendation index. In the control arm,
“coaching communication” reflects the absence of an assigned coach. Control arm column highlighted for reference.

Within the satisfaction analysis, the control arm establishes the experiential baseline for the
intervention - the device and self-directed materials without a coaching layer, and the
comparison across arms attributes the largest favourable differences to the coaching-mediated
measures. The arm’s qualitative profile, in which participants explicitly requested the coaching
contact that the active arms received, characterises the value of the support layer from the
participant side and provides independent, experience-based evidence consistent with the
behavioural outcome differences observed between the control and intervention arms.

Summary and conclusions

Control group design and implementation was effective in providing physiologically meaningful
results from the randomised controltrail. Examined coaching strategies were effective in eliciting
specific behavioural changes in patients living with obesity. We have documented very high
societal need (recruitment success) and very high patient adherence to the coaching program
(wearable use, coaching sessions activity) even in the control population, which was likely to be
associated with the implementation of the wearable supporting intelligent data driven approach
allowing self-monitoring, and therefore potentially effective also in the control population.
Coaching elicited specific behavioral changes, provided knowledge base and structural
framework to support sustained behavioral change and was effective in modulating specific
patients’ functional capacities related to musculoskeletal system as well as parameters
supporting physical fithess and metabolic health.
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