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Abstract: The purpose of this study is to systematize scientifically grounded
approaches to remote coaching for women in competitive fitness and to develop
conceptual foundations for online coaching tailored to the physiological and
psychological characteristics of women’s bodybuilding. Methods. The study was
conducted using theoretical analysis and synthesis of scientific sources, comparative
analysis of the functional characteristics of digital platforms, and conceptual
modeling. The study's information base consisted of works by domestic and foreign
scientists in the fields of sports technologies, training physiology, and the psychology
of physical activity, published between 2019 and 2026. Results. Based on a
comparative analysis of eleven digital platforms, the functional heterogeneity of these
platforms was identified, and a four-component typology was developed: specialized
coaching solutions, multifunctional digital platforms for monitoring physical activity
and nutrition, continuous biometric monitoring systems, and hybrid tools. It was found
that no single service covers the full spectrum of pre-competition preparation tasks;
however, a scientifically balanced combination of services enables the creation of
comprehensive, personalized support. It has been determined that hormonal cyclicity,
susceptibility to energy imbalances, and the aesthetic specifics of competitions impose
heightened demands on the organization of remote coaching for women. The feasibility
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of integrating wearable devices, heart rate variability analysis, and menstrual cycle
tracking into a system to dynamically adjust training load has been demonstrated. The
psychological component of remote support is examined through the lens of intrinsic
motivation as a determinant of an athlete’s sustained commitment to the training
regimen. An original theoretical model is proposed to illustrate the interdependence
among the technological environment, physiological monitoring, training and
nutritional planning, psychological support, and athletic performance. Conclusions.
The effectiveness of remote coaching in women’s bodybuilding depends not on the
breadth of the technological arsenal, but on the degree to which the selected tools align
with scientifically grounded training principles and the coach’s expertise. The
balanced interplay of automated analytical systems, personalization algorithms, and
real-time communication between the coach and the athlete constitutes the
organizational core of the modern online training model.

Keywords: bodybuilding, remote coaching, training individualization, wearable
monitoring, behavioral support, self-determination theory, coach-athlete interaction,

body composition, athletic performance.
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Anomauia: Mema O0ocnioxcenna nonsgeac y 6HNOPAOKYBAHHI HAYKOBO
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000i6inouncy. Memoou. Pobomy 6uKOHaHO 13 3ACMOCYBAHHAM  Memooi8
meopemu4H020 aHANi3y mMa CUHmME3Y HAYKOBUX Odcepen, 3ICMABH020 BUBUEHHS
@DYHKYIOHANbHUX — XAPAKMEPUCMUK  YUupposux niam@popm i KOHYenmyaibHO20
mooenosanus. Ingpopmayitiny 6a3zy 00CniOMHCeHHA CKAAMU Npayi GIMYUSHAHUX |
3apyOidCHUX YUeHUX Yy 2any3i CHOPMUBHUX MEXHOJ02Il, (hi3ion02ii mpeHysanus ma
ncuxonoeii isuunoi akmuenocmi, onyonikosani 3a 2019-2026 pp. Pezynomamu. Ha
niocmaei 3icmasHo20 BUBYEHHS OOUHAOUAMU YUPPOBUX NAAMDOPM BCMAHOBIEHO
ixHlO  @yHKYiOHANbHY  HEOOHOPIOHICMb [ pO3POONeHO  YOMUPUKOMNOHEHMHY
MUNOJIO2II0. CNeyiani3o8ani KOYYUH2O08I pIiuleHHs, MYIbMUDYHKYIOHATbHI YUupposi
niamgopmu Ol MOHIMOPUHZY (QI3UYHOI AKMUBHOCMI MA XAPYYBAHHA, CUCMEMU
be3nepepeHo2o bioMempuuHo20 KOHMPONIO i 2l0pudHi incmpymenmu. 3 ’s1C08AHO, WO
HCOOEH OKpeMO 635 MuUll Ccepgic He OXONIIE NOBHO20 CHEeKmMpY 3A80adHb
nepeo3mMazanbHoi ni02omosku, 0OHAK IXHs HAYKOBO BUBANCEHA KOMOIHAYIS 0a€E 3MO2y
G opmysamu noBHOYIHHUL nepcoHiikosanuti cynposio. Busnayeno, wo 2o0pMoHaNbHA
YUKTLIYHICb, CXUNBbHICMb 00 eHepeemuyHo20 OUCOANancy U ecmemuyHa cneyuirka
3Mazamsb popmyroms niosUUeHi BUMO2U 00 OP2aAHI3aYii OUCMAHYIUHO20 MPEHEePCHbKO2O
npoyecy y oicinok. OOIpYHMOBAHO OOYINbHICMb 3ANYVYEHHS HOCUMUX HPUCMPOIS,
aHanizy eapiabenrbHOCmi cepyesoco pummy ma mpeKiney MeHCmpyailbHO20 YUKTY 00
cucmemu OUHAMIYHO20 KOPULYBAHHS MPEHYB8ANbHO20 HasanmadyicenHs. Ilcuxonoziunuii
CKIAOHUK ~ OUCMAHYIUHO20 CYNPOB0OY PO3SIAHYMO Kpi3b HpU3My KOHYenyii
ABMOHOMHOI  MOmMuUBayii AK GUSHAYANbHUU YUHHUK  MPUBANOL  3a1YYEHOCMI
CHOPMCMEHKU 00 MPEHYBANbHO20 PENCUMY. 3anpOnoOHO8AHO A8MOPCHK)Y Meopemuyity
MOOeb, WO YHAOUHIOE B3AEMO3ANEHCHICIb MIJHC MEXHOJO2IUHUM CepedosuLieM,
Qizionociunum  KOHMpONEM, MPEHYBAIbHUM 1 HYMPUMUBHUM  NIAHYBAHHSM,
ACUXOJIO2IYHUM CYNPOBOOOM mMaA CHOPMUBHONO pe3yivmamugHicmio. Buchoeku.
liesicmb  oucmanyitino2o KoOyuumHey y JHCIHOUOMY O00IOINOUH2Y 3YMO8IEeHA He
WUPOMOIO  MEXHON02IYHO20 — ApCeHany, a pIBHeM  Y32002CeHOCmi  0OpaHux

IHCMpPYMeHmig i3 HAYK080 0OIPYHMOBAHUMU NPUHYUNAMU MPEHYBAHHS Ma (axosicmio
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mpenepa. 306a1aHCcO8aHA 83AEMOOISL  ABMOMAMU308AHUX AHANIMUYHUX CUCTEM,
aneopummis nepcoHanizayii i HCu8oi KOMYHIKAYIL MIdHC MPeHepoM ma CNOPMCMeEHKOI
CMAaHoB8UMb Op2anizayitine 10po CYYACHOI MoOell OHNAUH-NIO20MOBKU.

Knrwouoei cnosa: 600i6inoune, oucmauyitinuii cynposio, iHousioyanizayis
MpeHy8aHy, wearable-monimopune, Nn0BediHK08A niompumxa, meopisi
camooemepminayii, mpeHepcbKka  83AEMOOIs, CKIa0  mina, CnOpmMuBHa

pe3yﬂbmamuenicmb.

Problem statement. The digitalization of the physical culture and fitness sector
is becoming increasingly clear, as mobile applications, wearable devices, online
platforms, and social networks have rapidly transformed from auxiliary tools into full-
fledged training support channels. This trend has become especially noticeable in
women's fitness, as women account for over 60% of fitness app users [1]. However,
personalization of programs, body composition control, and individualized strategies
in this area are not wishes but conditions for effectiveness. Women's bodybuilding and
aesthetic fitness, focused on precise management of body aesthetics, require systematic
methodological support, which digital platforms are theoretically able to provide.
However, despite the widespread introduction of digital tools, single evidence-based
approaches to remote coaching in this segment have not yet been formed. Research on
the effectiveness of online coaching remains fragmented, rarely integrating
physiological, behavioral, and digital dimensions, and its results are often
contradictory. All this highlights the need to systematize the methodological
foundations of digital coaching in female bodybuilding and scientifically substantiate
the effectiveness of relevant platforms.

Analysis of recent research and publications. The outlined issues are reflected
in a range of scientific publications. A prime example of a narrow yet methodically
thorough approach is the article by R. Curtis et al., which examines the use of

Instagram as a platform for implementing a well-founded physical exercise program
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for young women [2]. The researchers noted that the social network can provide an
acceptable level of audience engagement, provided that content is published
systematically and two-way communication is maintained with participants. However,
the procedural assessment revealed a significant limitation: the platform does not
provide mechanisms for deep, individualized adaptation of the load, which calls into
question 1its suitability as an independent coaching tool for contingents with
differentiated fitness goals. In addition, the authors noted a gradual decrease in
engagement (from 88% to 56%) at the end of the program, which indirectly indicates
the difficulty of maintaining long-term motivation only through social content without
personalized support [2, p. 5]. While R. Curtis et al. considered Instagram primarily as
a channel for communication and broadcasting exercises, C. A. Figueroa et al.
investigated conversational digital trainers for Spanish- and English-speaking women,
emphasizing that even automated systems are perceived by users as a source of
emotional support that can replace friends or family in moments of lack of motivation.
However, ensuring data privacy and taking into account linguistic and cultural
characteristics are critical conditions for success [3].

Both works [2; 3] agree in concluding that gender, language, and sociocultural
context significantly influence the adoption of a digital coaching tool, although
methodologically the first [2] relies mainly on quantitative procedural evaluation, and
the second [3] on a qualitative, user-centered approach to design.

The issue of motivation and commitment to exercise through digital platforms
was examined in detail by J. Yang and J. Konigstorfer, who analyzed the determinants
of fitness application use and the role of gamification elements in shaping intentions
for physical activity [4]. Their results demonstrate that the habit and the expected
effectiveness of the application are stronger predictors of engagement than the mere
presence of game mechanics. Gamification only moderately enhances short-term
intentions, and its effect depends significantly on the user’s initial motivation level. It

is especially important that the authors found gender differences, because women are
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more likely to focus on habit maintenance and behavioral control, while men are more
likely to focus on achieving results and competitiveness. This observation is
conceptually important, as it questions the idea of the universality of digital behavioral
mechanisms [4]. Similar conclusions can be found in the systematic review by G. Al-
Swayed et al. on mobile interventions for middle-aged women during menopause.
Despite the moderate effectiveness of mobile programs in the short term, long-term
maintenance of physical activity remains problematic, and mechanisms for retaining
participants in programs are still described only fragmentarily [5].

Thus, both Y. Yang and J. Koenigstorfer [4] and the authors of this systematic
review [5] actually identify the same scientific gap — a lack of understanding of how
digital tools support women’s motivation not over a few weeks, but over a long training
cycle.

The problem of the duration of the effect is even more acute in strength training.
For example, L. Carlson, comparing the short-term effectiveness of supervised online
training and traditional classes in the gym, found that effort intensity is maintained
when switching to a virtual format [6]. This is a strong argument for online coaching
from a physiological feasibility standpoint. Still, the authors themselves warn that the
sample size was small and the observation period was short. Comparing the results
obtained with the study of the effect of online training under the guidance of a trainer
for female participants of the Immunity Fit Club, a certain convergence can be
observed. Remote support does have a positive effect on muscular endurance and body
composition [7], but again, these are mainly short-term adaptations. In addition, works
[6; 7] practically do not analyze the psychological component of the training
experience, focusing mainly on physiological indicators.

The above-mentioned gap is partially addressed by the study by C. Gjestvang et
al., which compared in-person and mobile coaching in terms of their impact on
psychosocial factors related to training adherence in inactive obese women [8]. The

results showed that the mobile format, with an appropriate communication structure, is
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not inferior to face-to-face support in terms of its impact on self-efficacy and intrinsic
motivation. At the same time, the researchers emphasize that the complete replacement
of human interaction with digital tools remains questionable, particularly regarding
emotional support and long-term behavioral modification [8].

One of the most conceptually significant contributions to the understanding of
evidence-based coaching is the article by H. Wackerhage and B. J. Schoenfeld. The
authors justify the need for personalized, science-based training plans for various goals,
ranging from sports performance to general health [9]. Their key argument is that
without individualization, any program (digital or traditional) remains an average
model that fails to account for the athlete's biological variability. This is why modern
digital platforms are increasingly integrating wearable technologies, HRV monitoring
and adaptive load algorithms [9]. Important in this context is the study by J.-P. Morin
et al. on HRV-oriented remote coaching within a 6-week strength program, which
attempted to combine online support with biofeedback [10]. This approach seems
methodologically promising, as it allows for load adjustment based on objective
physiological indicators rather than solely on the athlete's subjective feelings.
However, the short observation period and unclearly defined sampling criteria
significantly limit the ability to extrapolate the results.

Such theoretical positions are partly supported but also problematic, according
to A. Rukstela et al., who, using a qualitative approach, showed that coaching strategies
in bodybuilding do not always align with evidence-based recommendations [11]. It is
the comparison of the works of H. Wackerhage and B. J. Schoenfeld with A. Rukstela
et al. [10; 11] reveal one of the key contradictions of modern digital coaching - there is
a significant gap between the normative model of evidence-based practice and the real
practice of coaching in bodybuilding. A. Rukstela et al. note that bodybuilding coaches
often rely on practical experience, recommending high-protein nutrition schemes,

cardio on an empty stomach and a significant amount of low-intensity cardio, the
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effectiveness of which is not always sufficiently confirmed by modern evidence-based
studies [10].

In female bodybuilding and other areas focused on body aesthetics, this poses
additional risks because digital platforms, in this case, serve not only as a means of
communication or monitoring but also become an environment for remote control of
complex physiological processes. However, no unified methodology for such support
in the digital space has been identified.

The technological aspect of digital coaching is discussed in detail in the work of
S. Krugly and J. Tucker, dedicated to the datafication and digitalization of coaching
practice in CrossFit. The authors observed how coaches integrate digital data into
everyday coaching practice and reached a not entirely obvious conclusion. Digital
monitoring often becomes an end in itself, gradually displacing the qualitative
interaction between coach and athlete. In other words, excessive fixation on numbers,
namely repetitions, calories or indicators of wearable devices, can reduce the
significance of subjective body sensation and individual coaching analysis [12]. This
position echoes the study by B. Bennett and C. Szedlak, which emphasized that online
and distance coaching require not only technological equipment but also the
development of fundamentally new pedagogical competencies in the coach [13]. At the
heart of the approach is the idea of facilitation and self-determined learning, in which
the coach is no longer solely a translator of knowledge but acts as a navigator in a
complex digital information environment [13]. Despite differences in methodological
approaches, both studies [12; 13] criticize technological reductionism, so the
effectiveness of digital coaching cannot be reduced to the mere presence of an
application or an analytics system.

In Ukrainian scientific literature, this issue is also attracting increasing attention.
Thus, T.Moshenska, N. Dolgopolova, and M. Sorochynska focus on the general
aspects of using online platforms and fitness applications to form a healthy lifestyle

[14]. In turn, V. Derii and O. Timasheva emphasize the features of building personal
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classes using digital technologies and the characteristics of educational platforms for
fitness trainers [15]. Both studies [14; 15] are important for understanding the domestic
context of digitalization in the fitness industry, but are mostly descriptive and do not
offer a systematic analysis of the effectiveness of specific digital coaching strategies
for women's fitness. In addition, V. Derii and O. Timasheva draw attention to the
insufficient level of digital literacy among trainers and the lack of standardized training
for specialists to work with high-tech tools for remote support, which can significantly
limit the practical effectiveness of even high-quality digital platforms [15].

Highlighting previously unresolved parts of the general problem.
Summarizing the results of modern research, several fundamental methodological
trends can be outlined. First, the vast majority of studies use short-term programs and
do not track effects beyond 12—-16 weeks, although adaptive processes in strength and
bodybuilding training take much longer to develop. Second, most scientists study either
general female populations or mixed samples, in which the specifics of female
bodybuilding are not analyzed separately. Third, there is an imbalance between the
study of the technological side of digital coaching and its methodological content,
because scientists are much more likely to study the functionality of platforms than the
logic of building the training process, the principles of load progression, or pedagogical
models of interaction between the coach and the athlete. Fourth, there are practically
no studies that comprehensively combine the physiological, behavioral, and digital
aspects of digital fitness coaching specifically in women's bodybuilding as a separate
sports discipline.

Therefore, despite the active development of digital platforms and the growing
interest of the scientific community in online fitness coaching, the methodological
issues and the proven effectiveness of remote support in women's bodybuilding remain
insufficiently researched. This necessitates systematizing modern approaches to digital
coaching and further scientific substantiation of the methodological principles of

remote support in women's fitness and bodybuilding, where the combination of digital
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monitoring, behavioral support, and evidence-based training strategies requires a
comprehensive rethinking.

Formulation of the objectives of the article (task statement). The purpose of
the article is to systematize modern approaches to digital coaching and to theoretically
substantiate the methodological principles of remote support in women's bodybuilding,
a specific area of competitive fitness that requires a complex combination of digital
monitoring, behavioral support and individualized training strategies. To achieve this
goal, the following research tasks have been identified: 1) to conduct a theoretical
analysis of digital coaching platforms in terms of their suitability for supporting women
in bodybuilding; 2) to summarize evidence-based approaches to online coaching based
on physiological and behavioral criteria; 3) to outline the theoretical principles for
building an effective model of remote coaching in women's bodybuilding.

Presentation of the main material of the study. The rapid development of
information and communication technologies in sports and physical culture has led to
the emergence of a qualitatively new segment of sports coaching: digital remote
support for female athletes. In the context of women's bodybuilding, a specific branch
of competitive fitness with complex training requirements, digital platforms are
gaining particular importance as a means of integrating training, nutrition and
psychological support into a single, cohesive toolkit.

Theoretical analysis of the current market for digital coaching solutions allows
us to distinguish several categories of platforms used in the training of female athletes:
specialized online coaching platforms, multifunctional fitness applications with
artificial intelligence (Al)-based analytics, integrated wearable monitoring systems,
and hybrid solutions that combine automated tracking with live communication with a
coach. Each of these categories employs distinct functional strategies and addresses the
different needs of female athletes, depending on their level of training, goals, and phase

of the training cycle.
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Among the platforms that have become widespread in women's fitness and

bodybuilding, Trainerize, MyFitnessPal, Whoop, TrainingPeaks, Cronometer,
Mindbody and Apple Fitness+ deserve special attention. Promising tools for remote
support are also TrueCoach, My PT Hub, CoachAccountable and Virtuagym, which
implement the concept of technologically mediated coaching. Within the framework
of this approach, the digital platform serves not only as a means of transmitting
information but also as an integrated environment for interaction between the coach
and the athlete, providing personalized management of the training process, monitoring
of indicators and remote feedback. According to K. Bennell et al., participants who
received SMS support and digital feedback while performing a home exercise program
demonstrated a higher level of commitment to training than those who performed the
program without additional digital support. In particular, the average exercise
adherence score in the digital support group was 16.5 points, compared to 13.3 points
in the standard support group. Participants in the digital support group also performed
exercise more frequently [16]. The results indicate a positive effect of interactive
digital support on regular exercise program completion and motivation for physical
activity.

A comparative description of the functionalities of digital platforms and
monitoring tools, and their potential benefits for female bodybuilding, is presented in

Table 1.

Table 1
Comparative characteristics of digital coaching platforms in female bodybuilding
Platform type + Benefits of female
Platform Main functions Monitoring tools
interaction format bodybuilding
TrueCoach Sending individual | Specialized online | Watch workout Provides

training programs, | coaching platform.| videos, progress personalized

video feedback on
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Platform type + Benefits of female
Platform Main functions Monitoring tools
interaction format bodybuilding
demonstration of photos and workout| exercise technique
exercises, trainer diary and supports
comments, ongoing interaction
messaging and between the coach
tracking training and client outside
performance of training sessions
TrainingPeaks | Microcycle and GPS tracking, heart| Provides objective
mesocycle asynchronous rate, power, and | control of training
planning, training pace; integration load in the
diary, training load with Garmin, preparatory and
analysis, acute and Wahoo, and other | pre-competition
chronic training sports devices | periods and helps
load modeling optimize the
recovery of female
athletes
CoachAccountable Goal setting, Specialized online Customized Supports
regular client  |coaching platform.| progress metrics, | systematic control
reports, automated self-monitoring of regimen
reminders, journal, habit |adherence and uses
questionnaires, tracking behavioral support
habit and progress tools for long-term
tracking client support
Mindbody Online training Asynchronous Attendance Provides client
registration, online tracking, payment | base management,
classes, CRM and schedule organization of
functions for management online classes and
trainers and coordination of
studios, marketing group programs in
tools
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training, real-time
training metrics
display, Apple

Watch integration

communication

platform.

rate (HR), energy
expenditure,

activity indicators,
and training

metrics via Apple

Watch

Platform type + Benefits of female
Platform Main functions Monitoring tools
interaction format bodybuilding
the field of fitness
and wellness
MyFitnessPal Calorie and Specialized online | Manual data entry, Provides
macronutrient | coaching platform. | barcode scanning, | convenient daily
tracking, food integration with | nutrition control
database, barcode wearables and and has a wide
scanning, nutrition fitness services product base,
monitoring which facilitates
the use of the
platform by users
of different levels
of training
Cronometer Micronutrient Mostly Manual data entry, | Provides a detailed
analysis, calorie asynchronous synchronization analysis of the
and macronutrient with Fitbit and micronutrient
tracking, biomarker other fitness composition of the
and nutritional services, and diet and can be
monitoring personalized goals | used to control
in the premium | nutritional support
version during weight loss
programs
Apple Fitness+ | Structured video |Organizational and|Monitoring of heart| Provides access to

structured physical
activity programs
and can be used to
support the training
regimen between
personal coaching

sessions
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Benefits of female

Platform type +
Platform Main functions Monitoring tools
interaction format bodybuilding
Whoop Heart rate Synchronous and | Wearable bracelet [Enables assessment
variability analysis,| asynchronous with 24/7 of the level of
sleep and recovery monitoring of heart| recovery and
monitoring, rate, SpOz, sleep, |adaptation to loads,
physiological and recovery as well as taking
monitoring and indicators into account
journal self- individual
monitoring physiological
indicators during
the planning
training process
Trainerize Individual training| Multifunctional | Integration with Provides a full
programs, video | fitness application | Apple Watch, cycle of digital
library of exercises,| for nutritional self-| Fitbit, Garmin; coaching and
nutritional monitoring. progress photos; supports
recommendations physical activity | communication
and chat between monitoring between the coach
trainer and client and the client at all
stages of training
My PT Hub  |Individual training| Asynchronous | Progress tracking, |Provides integrated

and nutrition plans,
a video library of

exercises,

anthropometric
measurements,

photo journal

management of
training and
nutritional support
for clients and
supports
personalization of
the digital coaching

service
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Platform type + Benefits of female
Platform Main functions Monitoring tools
interaction format bodybuilding
Virtuagym CRM functions, | Multifunctional | Anthropometric |Combines club and
invoicing and nutritional monitoring, remote support for
personalization of monitoring training metrics, | clients, supports
the trainer brand application. integration with | the teamwork of

Apple Health and | coaches and uses

Google Fit gamification
elements to
Increase user

motivation

Source: author’s own development.

A comparative analysis of modern digital platforms indicates a variety of
approaches to organizing online coaching, ranging from automated monitoring of
physical activity to personalized coaching support. At the same time, the effectiveness
of using such platforms in female bodybuilding is determined not only by the
functional capabilities of digital platforms but also by the ability to account for the
specific physiological characteristics of the female body. In this regard, remote
coaching in female bodybuilding is complicated by several specific physiological
factors that must be taken into account when developing digital support models.

Firstly, the female endocrine system is characterized by cyclical variability in
the hormonal background, which directly affects muscle strength, recovery, injury risk
and the athlete's emotional state. Investigating the influence of the menstrual cycle on
sports performance, A. Meigni¢ et al. argue that hormonal fluctuations can affect
certain parameters of neuromuscular function, strength indicators, load perception and
recovery in female athletes. In particular, estrogen-dominant phases of the cycle are
associated with more favorable conditions for the expression of strength and

neuromuscular coordination. In contrast, in the luteal phase, some female athletes
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experience increased fatigue and changes in tolerance to training load [17]. Digital
platforms can account for such patterns through menstrual cycle tracking and adaptive
load planning, providing a qualitatively higher level of individualization than
traditional standardized programs.

An additional challenge remains the need to account for changes in leptin,
thyroid hormones and sex steroids during the pre-competition period, which is
especially characteristic of female bodybuilders during prolonged calorie deficits. In
this context, digital platforms enable prompt correction of calorie intake and training
volume based on daily biometric monitoring.

Second, Relative Energy Deficiency in Sport (RED-S), as described in the
International Olympic Committee consensus, is considered a common risk in sports
that involve prolonged periods of energy restriction and body composition control [18].
In female bodybuilding, the risk of developing RED-S may increase during
competition preparation due to prolonged caloric deficits and high training volume.
The use of digital nutrition monitoring, combined with the analysis of biometric
indicators, including resting heart rate, heart rate variability and sleep parameters,
creates opportunities for early detection of signs of insufficient recovery and energy
deficiency and for timely correction of the nutritional strategy in a remote format.

The behavioral dimension of remote coaching also assumes particular
importance in female bodybuilding, where the psychological pressures of a competitive
environment, demands for appearance, and chronic stress from dietary restrictions
create a specific psychological risk profile. Self-determination theory, adapted to the
context of digital and behavioral interventions in health and physical activity by
P. J. Teixeira et al., postulates that sustained motivation to train arises when three basic
psychological needs are met: autonomy, competence, and connectedness [19]. Digital
platforms with built-in features for tracking progress, gamification, and social support
can systematically meet these needs and promote autonomous, rather than externally

controlled, motivation.
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Cognitive-behavioral components of online coaching, including goal setting,
self-monitoring, and self-control, are effective in maintaining regular exercise. This
thesis is supported by the results of a study by R. A. Krukowski, namely, interventions
that include digital self-monitoring of behavior are more effective than traditional
methods of motivational support, and the effect increases when self-monitoring is
combined with personalized feedback from the coach [20].

The theoretical model of digital coaching in female bodybuilding integrates the
provisions of several scientific disciplines: sports physiology, behavioral psychology,
learning theory, and information technology. The core of this model is the principle of
individualized adaptability, i.e., the system's ability to dynamically adjust training and
nutritional parameters in response to the athlete’s current biometric and behavioral
data.

The methodological basis of this approach is a structural-functional analysis of
the interaction among the coach, the athlete and the digital platform, in which
technology serves as an active component of the coaching environment.

The concept of the “quantitative self”, operationalized through wearable
technology and mobile tracking, forms an empirical basis for making coaching
decisions in a remote format [21]. When the coach receives objective data on the
quality of sleep, heart rate variability (HRV), calorie balance and dynamics of the
athlete’s strength indicators, subjective assessments of well-being are supplemented
with quantitative indicators, which reduces the likelihood of erroneous decisions and
allows for the formation of evidence-based recommendations.

Further development of digital coaching is associated with the implementation
of Al and machine learning technologies. Al algorithms that analyze training datasets
and detect individual recovery patterns can be used to predict a possible plateau and
recommend optimal load variations. Studies by Y. J. Oh et al. and A. Aggarwal et al.
confirm that Al personalization increases the effectiveness of fitness programs and

reduces the failure rate compared to standardized approaches [22; 23]. For female
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bodybuilding, where pre-competition training requires precise management of body
composition and peak form, this level of analytics becomes paramount. The
communication component of digital coaching is implemented through asynchronous
(chat, video recording, training comments) and synchronous (video calls, online
consultations) interaction channels. The optimal frequency and format of
communication depend on the phase of training. Thus, in the pre-competition period
(peak week), the frequency of contacts increases significantly, while in the base
mesocycle, weekly feedback is sufficient. Social support theory confirms that a sense
of support and connection with the coach is an independent predictor of adherence to
the training program, underscoring the importance of a high-quality communication
component in any digital coaching platform.

Therefore, the effectiveness of digital coaching in women's bodybuilding is
determined not by individual technological solutions, but by the holistic integration of
training planning, biometric monitoring, nutritional support, behavioral support, and
communication interaction between the coach and the athlete. The combination of
these components forms a multi-level system of remote support, within which digital
platforms act not only as a control tool, but also as an environment for adaptive
management of the training process. The generalized structure of such interaction is

presented in Figure 1.

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

VBech KOHTEHT JlileH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license



NEOATON4YHA AKAOEMIA:
HAYKOBI 3AMNCKM

Figure 1

Digital coaching model in women’s bodybuilding
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Source: author’s own development.

The generalized model of digital coaching in female bodybuilding (Fig. 1)
demonstrates that modern digital platforms integrate training planning, nutritional
support, biometric monitoring and behavioral support into a single system for remote
management of the athlete’s training. Such a complex interaction among components
creates the prerequisites for improving the efficiency of the training process. It offers

several practical advantages of digital coaching over traditional support formats.
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Systematization of scientific data allows us to identify the key advantages of
digital coaching in female bodybuilding. The primary one is geographical accessibility,
when athletes from regions without a developed competitive fitness infrastructure gain
access to competent coaching, which is especially relevant in the Ukrainian context.
Digital platforms eliminate the barriers of physical distance and time constraints,
making high-quality coaching available regardless of location. The second advantage
arises from the continuity of monitoring, as wearable devices and mobile applications
provide 24/7 tracking of biometric indicators, which cannot be replicated in face-to-
face training.

Cost-effectiveness is another significant advantage, as online coaching can be
cheaper than in-person training while maintaining or even improving the quality of
support through systematic tracking [24]. Finally, documenting progress on digital
platforms creates a detailed database of training and nutritional data, enabling
retrospective analysis and optimization of long-term training strategies.

Along with the advantages, the theoretical analysis revealed significant
limitations of remote coaching. The key one is the inability to physically correct
exercise technique in real time. In power sports, proper technique is critical for training
effectiveness and injury prevention, but even high-quality video cannot fully replace
the presence of a coach. Another limitation concerns digital literacy, as the effective
use of coaching platforms requires a certain level of technological competence from
both the coach and the athlete. Finally, the risk of digital addiction and excessive self-
monitoring may negatively affect the psychological health of some female athletes,
forming a dysfunctional orientation to numerical indicators, which may distort the
intuitive perception of one's own body [25].

Several technological trends determine the prospects for the development of
digital coaching in female bodybuilding. Advances in Al algorithms will create
opportunities for fully personalized, adaptive planning based on individual biometric

profiles. The integration of computer vision technologies into mobile platforms will
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enable automated analysis of exercise technique, partially compensating for the current
limitation of the lack of physical correction. The introduction of menstrual tracking as
a standard function of digital platforms will create opportunities for systematic load
planning that takes into account the phases of the menstrual cycle, a particularly
promising direction for optimizing the training of female athletes.

Thus, the results of the theoretical analysis confirm that digital coaching
platforms in female bodybuilding constitute a functionally differentiated and
scientifically grounded toolkit capable of providing comprehensive support to female
athletes across all stages of the training cycle. Effective implementation of the potential
of such platforms requires a conscious selection of technological solutions tailored to
the individual needs of the athlete and the training phase, as well as competent coaching
management of digital data. The combination of automated monitoring, digital
analytics and live communication with the coach creates the prerequisites for
developing an effective model of remote coaching that aligns with modern approaches
to sports training and offers several potential advantages over traditional support
formats.

Conclusions. The theoretical study showed that digital coaching platforms
constitute a differentiated and functionally powerful toolkit for remote support of
women in bodybuilding, integrating training planning, nutritional monitoring,
physiological indicator control and behavioral support into a single system. Analysis
of leading platforms (Trainerize, TrueCoach, My PT Hub, TrainingPeaks,
CoachAccountable, Whoop, Cronometer, Virtuagym) confirmed that none of the
presented tools provides comprehensive coverage of all aspects of an athlete's training
on their own. Still, their methodically justified combination allows us to approach the
model of full-fledged personalized online coaching. It was established that the
effectiveness of digital support is determined not by the platform's technological
richness but by the quality of its integration with evidence-based approaches to sports

training and the coach's pedagogical competencies.
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Based on the results of theoretical analysis, a model of digital coaching in female
bodybuilding was developed, built on the principle of sequential integration. The
digital platform serves as a central organizational environment; biometric monitoring
underpins the management of the training process and nutritional strategy; and
behavioral support functions as an end-to-end component that mediates the influence
of all elements of the system on the final sports result. The proposed model can serve
as a conceptual basis for developing practical online coaching programs for female
bodybuilding.

It is theoretically substantiated that the specificity of female bodybuilding lies in
cyclical hormonal variability, the risk of relative energy deficiency syndrome, the need
for precise body-composition management, and the psychological pressure of the
competitive environment. All of the above lead to a fundamentally more complex set
of requirements for digital coaching than for general fitness programs. Wearable
monitoring and HRV analytics technologies enable adaptive exercise planning based
on menstrual cycle phases, while Al algorithms provide additional personalization.

The behavioral component of online coaching, theoretically rooted in the
principles of self-determination theory, suggests that digital platforms focused on
meeting the needs of autonomy, competence, and social support can foster stable
intrinsic motivation for training, even in a remote format. At the same time, the analysis
of the scientific literature revealed a significant gap between normative models of
evidence-based coaching and real-world practices in bodybuilding, indicating the need
for a methodological rethinking of approaches to remote support for female athletes.

At the same time, the results of the study outlined the fundamental limitations of
digital coaching, such as: the impossibility of direct physical correction of exercise
technique in real time, the risk of excessive orientation to digital self-monitoring and
quantitative indicators, the dependence of the effectiveness of platforms on the level of
digital literacy of the participants in the process, as well as the predominantly short-

term nature of most existing empirical studies. These limitations do not devalue the
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potential of digital support, but emphasize that an effective model of remote coaching
in women's bodybuilding should be built on the synergy of automated monitoring,
digital analytics, and live coaching interaction, rather than replacing one with another.

Prospects for further research are related to empirical testing of the effectiveness
of specific digital platforms and their combinations in long-term training cycles,
development of standardized protocols for integrating menstrual tracking into load
planning, study of Al personalization in real pre-competition training, as well as
research on psychological support for female athletes as an independent component of

remote coaching, which requires separate methodological justification.

References

1. LyuL., Abidin N. E. Z., Zulnaidi, H. How to encourage continuous use of
fitness apps among female users? Healthcare. 2024. Vol. 12, No. 13. Article 1347.
DOI: https://doi.org/10.3390/healthcare12131347

2.  Curtis R. G., Ryan J. C,, Edney S. M., Maher C. A. Can Instagram be used
to deliver an evidence-based exercise program for young women? A process
evaluation. BMC Public Health. 2020. Vol. 20. Article 1506. DOI:
https://doi.org/10.1186/s12889-020-09563-y

3. Conversational physical activity coaches for Spanish and English speaking
women: A user design study / C. A. Figueroa et al. Frontiers in Digital Health. 2021.
Vol. 3. Article 747153. DOI: https://doi.org/10.3389/fdgth.2021.747153

4. Yang Y. Koenigstorfer J. Determinants of fitness app usage and
moderating impacts of education-, motivation-, and gamification-related app features
on physical activity intentions: Cross-sectional survey study. Journal of Medical
Internet  Research. 2021. Vol. 23, No. 7. Article ¢e26063. DOI:
https://doi.org/10.2196/26063

5. Assessing the acceptability and effectiveness of mobile-based physical

activity interventions for midlife women during menopause: Systematic review of the

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

VBech KOHTEHT JlileH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license


https://doi.org/10.3390/healthcare12131347
https://doi.org/10.1186/s12889-020-09563-y
https://doi.org/10.3389/fdgth.2021.747153
https://doi.org/10.2196/26063

NEOATON4YHA AKAOEMIA:
HAYKOBI 3AMUNCKU

literature / G. AlSwayied et al. JMIR mHealth and uHealth. 2022. Vol. 10, No. 12.
Article e40271. DOI: https://doi.org/10.2196/40271

6. Carlson L., Gschneidner D., Steele J., Fisher J. P. Short-term supervised
virtual training maintains intensity of effort and represents an efficacious alternative to
traditional studio-based, supervised strength training. Physiology & Behavior. 2022.
Vol. 249. Article 113748. DOI: https://doi.org/10.1016/j.physbeh.2022.113748

7. Kamilah H. S., Prastyawan R. R., Prasetyo Y., Delano E. H. Effect of online
coaching-based workout for enhancing the muscle endurance and body composition
for the female members of Immunity Fit Club. Medikora. 2025. Vol. 24, No. 1. DOI:
https://doi.org/10.21831/medikora.v24i1.83705 (Last accessed: 25.05.2026).

8. Impact of in-person and mobile exercise coaching on psychosocial factors
affecting exercise adherence in inactive women with obesity: 20-week randomized
controlled trial / C. Gjestvang et al. Journal of Medical Internet Research. 2025.
Vol. 27. Article €68462. DOI: https://doi.org/10.2196/68462

9. Morin J.-P., Parent A.-A., Tremblay M. Individualized heart rate variability
on a strength 6-week training program: A remote-coaching effectiveness study.
International  Journal of Sports Science & Coaching. 2026. DOI:
https://doi.org/10.1177/17479541261436950 (Last accessed: 25.05.2026).

10. Wackerhage H., Schoenfeld B. J. Personalized, evidence-informed training
plans and exercise prescriptions for performance, fitness and health. Sports Medicine.
2021.Vol.51,No. 9. P. 1805-1813. DOI: https://doi.org/110.1007/s40279-021-01495-
w

11. Bodybuilding coaching strategies meet evidence-based recommendations:
A qualitative approach / A. Rukstela et al. Journal of Functional Morphology and
Kinesiology. 2023. Vol. 8, No. 2. Article 84. DOI:
https://doi.org/10.3390/;fmk8020084

12. Krugly S., Tucker J. Digital fist bumps: Searching for datafication and

digitalisation in everyday crossfit coaching practice. Frontiers in Sports and Active

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

VBech KOHTEHT JlileH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license


https://doi.org/10.2196/40271
https://doi.org/10.1016/j.physbeh.2022.113748
https://doi.org/10.21831/medikora.v24i1.83705
https://doi.org/10.2196/68462
https://doi.org/10.1177/17479541261436950
https://doi.org/110.1007/s40279-021-01495-w
https://doi.org/110.1007/s40279-021-01495-w
https://doi.org/10.3390/jfmk8020084

NEOAION4YHA AKAOEMIA:
HAYKOBI 3AMUNCKU

Living. 2024. Vol. 6. Article 1411176. DOI:
https://doi.org/10.3389/fspor.2024.1411176

13. Bennett B., Szedlak C. Aligning online and remote coaching with the digital
age: Novel perspectives for an emerging field of research and practice. International
Journal of Sports Science & Coaching. 2024. Vol. 19, No. 2. P. 882-893. DOI:
https://doi.org/10.1177/17479541231217077

14. Moshenska T., Dolhopolova N., Sorochynska M. Zastosuvannia onlain-
platform ta fitnes-dodatkiv dlia formuvannia zdorovoho sposobu zhyttia [Using online
platforms and fitness apps to create a healthy lifestyle]. Naukovo-metodychni osnovy
vykorystannia informatsiinykh tekhnolohii v haluzi fizychnoi kultury ta sportu. 2023.
No. 7. P. 75-83. URL: https://journals.uran.ua/itfcs/article/view/285818 (Last
accessed: 25.03.2026).

15. Derii V., Timasheva O. Kharakterystyka osvitnikh platform dlia fitnes-
treneriv [Characteristics of educational platforms for fitness trainers]. Sport Science
and Human Health. 2024. No. 2 (12). P. 66—80. DOI: https://doi.org/10.28925/2664-
2069.2024.25

16. Behavior change text messages for home exercise adherence in knee
osteoarthritis: Randomized trial / K. Bennell et al. Journal of Medical Internet
Research. 2020. Vol. 22, No. 9. Article €21749. DOI: https://do1.org/10.2196/21749

17. The effects of menstrual cycle phase on elite athlete performance: A critical
and systematic review / A. Meignié et al. Frontiers in Physiology. 2021. Vol. 12.
Article 654585. DOI: https://doi.org/10.3389/fphys.2021.654585

18. 2023 International Olympic Committee’s (IOC) consensus statement on
relative energy deficiency in sport (REDs) / M. Mountjoy et al. British Journal of
Sports Medicine. 2023. Vol. 57. P. 1073—1098. DOI: https://doi.org/10.1136/bjsports-
2023-106994

19. A classification of motivation and behavior change techniques used in self-

determination theory-based interventions in health contexts / P. J. Teixeira et al.

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

VBech KOHTEHT JlileH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license


https://doi.org/10.3389/fspor.2024.1411176
https://doi.org/10.1177/17479541231217077
https://journals.uran.ua/itfcs/article/view/285818
https://doi.org/10.28925/2664-2069.2024.25
https://doi.org/10.28925/2664-2069.2024.25
https://doi.org/10.2196/21749
https://doi.org/10.3389/fphys.2021.654585
https://doi.org/10.1136/bjsports-2023-106994
https://doi.org/10.1136/bjsports-2023-106994

NEOATON4YHA AKAOEMIA:
HAYKOBI 3AMUNCKU

Motivation  Science. 2020. Vol. 6, No. 4. P. 438-455. DOI:
https://doi.org/10.1037/mot0000172

20. Krukowski R. A., Denton A. H., Konig L. M. Correction: Impact of
feedback generation and presentation on self-monitoring behaviors, dietary intake,
physical activity, and weight: A systematic review and meta-analysis. International
Journal of Behavioral Nutrition and Physical Activity. 2024. Vol. 21. Article 20. DOI:
https://doi.org/10.1186/5s12966-024-01569-8

21. Swan M. The quantified self: Fundamental disruption in big data science
and biological discovery. Big Data. 2013. Vol. 1, No. 2. P. 85-99. DOLI:
https://doi.org/10.1089/b1g.2012.0002

22. OhY.J., Zhang]J., Fang M. L., Fukuoka Y. A systematic review of artificial
intelligence chatbots for promoting physical activity, healthy diet, and weight loss.
International Journal of Behavioral Nutrition and Physical Activity. 2021. Vol. 18.
Article 160. DOI: https://doi.org/10.1186/s12966-021-01224-6

23. Artificial intelligence—based chatbots for promoting health behavioral
changes: Systematic review / A. Aggarwal et al. Journal of Medical Internet Research.
2023. Vol. 25. Article e40789. DOI: https://doi.org/10.2196/40789

24. Cost-effectiveness of telehealth-delivered diet and exercise interventions:
A systematic review / L. Law et al. Journal of Telemedicine and Telecare. 2024.
Vol. 30, No 3. P. 420-437. DOI: https://doi.org/10.1177/1357633X211070721

25. Boldi A., Rapp A. Quantifying the body: Body image, body awareness and
self-tracking technologies. Quantifying Quality of Life / ed. by K. Wac, S. Wulfovich.
Cham : Springer, 2022. P. 173—-192. DOI: https://doi.org/10.1007/978-3-030-94212-
09

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

VBech KOHTEHT JlileH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license


https://doi.org/10.1037/mot0000172
https://doi.org/10.1186/s12966-024-01569-8
https://doi.org/10.1089/big.2012.0002
https://doi.org/10.1186/s12966-021-01224-6
https://doi.org/10.2196/40789
https://doi.org/10.1177/1357633X211070721
https://doi.org/10.1007/978-3-030-94212-0_9
https://doi.org/10.1007/978-3-030-94212-0_9

