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Abstract: The rapid development of digital technologies has led to the emergence of
innovative tools for postural assessment and rehabilitation. Artificial intelligence, wearable
sensors, and mobile applications provide objective methods for analyzing body alignment,
continuous posture monitoring, and delivering real-time feedback. Recent literature shows that
these technologies are used in postural screening, musculoskeletal rehabilitation, ergonomics,
and the prevention of postural disorders. The aim of this review was to synthesize the available
evidence regarding the role of artificial intelligence, wearable sensors, and mobile applications
in postural assessment and rehabilitation. A comparative review of the literature published
between 2010 and the present was conducted using PubMed, Web of Science, Scopus, and
Google Scholar databases. A total of 68 original studies and review articles analyzing digital
technologies used for postural assessment, postural control monitoring, or digital rehabilitation
interventions were included. Studies were analyzed thematically based on the technology used
and the reported applications. The analyzed evidence indicates that artificial intelligence-based
systems can identify postural deviations and automate body alignment analysis through image
processing or sensor-derived data. Wearable sensors enable continuous monitoring of posture,
balance, and movement in real-life conditions and can provide biofeedback for correction.
Mobile applications offer accessible solutions for postural assessment, exercise guidance, and
remote monitoring. Digital interventions have been associated with improvements in postural
alignment, reduction of musculoskeletal pain, and increased adherence to exercise programs.
Artificial intelligence, wearable sensors, and mobile applications represent promising
directions for postural assessment and rehabilitation, as they support objective evaluation,
continuous monitoring, and personalized interventions. Further research is needed to
standardize protocols and assess long-term effectiveness.

Keywords: postural assessment; artificial intelligence; wearable sensors; mobile applications;
digital rehabilitation; biofeedback; postural control; musculoskeletal disorders

1. Introduction

Body posture is an essential determinant of musculoskeletal function, playing a key

role in maintaining balance, stability, and efficiency of functional movements. From an
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anatomical and physiological perspective, posture reflects the integration of neuro-
muscular and sensory mechanisms, and its alteration may affect mobility, motor con-
trol, and functional performance [1]. In the current context, postural changes are in-
creasingly reported in association with sedentary behavior, prolonged use of digital
devices, and behavioral shifts related to work performed at the office or at home [2].
At the same time, advances in digital devices have expanded the possibilities for move-
ment and posture analysis, offering more accessible and standardized alternatives
compared to conventional methods [3]. Within this framework, digital rehabilitation
has become a major area of interest, as it facilitates objective assessment, continuous
monitoring, and remotely guided interventions [4]. Given the rapid development of
artificial intelligence, wearable sensors, and mobile applications, a narrative synthesis
is needed to clarify the contribution of these technologies to postural assessment and
rehabilitation.

The review question guiding this study was: “How are artificial intelligence, wear-
able sensors, and mobile applications currently used in postural assessment and reha-
bilitation, and what evidence supports their clinical applicability?

2. Materials and Methods

2.1. Study Design

This study was conducted as a narrative literature review using a structured search
and study selection process inspired by PRISMA recommendations to improve trans-
parency and reproducibility. Studies published between 2010 and 2026 were analyzed,
focusing on the use of digital technologies for postural assessment, postural control
monitoring, or the implementation of postural rehabilitation interventions (Figure 1).

Records identified through
database searching
(n=116)

]

Duplicates removed
(n=27)

}

Records screened based on Records excluded (n = 31)
title and

[ Identification ]

* |rrelevant to the topic
(n=89) « MNon-athlete populations

Additional studies identified
Full-text articles through reference lists
for eligibility (n=5)
(n=58)

[ Eligibility ] [ Screening ]

Additional studies identified
from other sources
(n=5)

Studies included in the
narrative review
(n=68)

[ Included ]

Figure 1. PRISMA Flow Diagram of the Study Selection Process. A total of 116 records were
identified through database searches. After removing 27 duplicates, 89 studies were screened
based on title and abstract, of which 31 were excluded. Thus, 58 full-text articles were assessed
for eligibility. An additional five studies were identified through reference list screening, and
five more were identified from other sources. In total, 68 studies were included in the final re-
view.

The study selection process, illustrated in Figure 1, was conducted in accordance with the
eligibility criteria and screening procedures described in Sections 2.3 and 2.4.
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2.2. Data Sources and Search Strategy

Electronic searches were conducted in PubMed, ScienceDirect, Scopus, Web of
Science, and Google Scholar, using combinations of relevant terms related to postural
assessment and digital technologies. Search strategies were adapted to each database
and included Boolean operators. An example of the search strategy used was:
("posture assessment" OR "postural assessment” OR "postural control") AND ("artifi-
cial intelligence" OR "machine learning" OR "deep learning” OR "wearable sensors" OR
"wearable devices" OR "IMU" OR "mobile applications" OR "smartphone" OR "mobile
health") AND ("rehabilitation" OR "posture correction" OR "digital rehabilitation").

2.3. Eligibility Criteria

Studies investigating the use of digital technologies for postural assessment, pos-
tural control monitoring, or postural rehabilitation were included. Studies conducted
on human participants, published in English, and with full-text availability were con-
sidered. Research involving artificial intelligence-based systems, wearable sensors,
mobile applications, or digital rehabilitation programs was included. Studies without
direct relevance to postural assessment or rehabilitation, animal-only studies, articles
without full-text availability, and publications focusing exclusively on gait without a
relevant postural component were excluded.

2.4. Study Selection

The selection process included two stages: title and abstract screening, followed by
full-text eligibility assessment. Of the 116 records initially identified, 27 were removed
as duplicates. Of the remaining 89 studies screened, 31 were excluded after title and
abstract evaluation. A total of 58 full-text articles were assessed, and an additional 10
studies were identified through reference lists and other sources. Ultimately, 68 studies
were included.

Two independent reviewers performed study selection. Titles and abstracts were
screened for relevance according to the predefined eligibility criteria. Full-text articles
were subsequently assessed for eligibility. Any disagreements regarding study inclu-
sion were resolved through discussion and consensus among the reviewers.

2.5. Data Extraction and Synthesis

From each study, information was extracted regarding the type of technology, pos-
tural assessment method, analyzed parameters, study population, type of intervention,
and main outcomes. The data were synthesized thematically to highlight the role of
artificial intelligence, wearable sensors, and mobile applications in postural assessment
and rehabilitation.

Data extraction was performed using a standardized extraction framework. The ex-
tracted variables included publication year, study design, technology type, assessment
method, study population, intervention characteristics, and main outcomes related to
postural assessment or rehabilitation. The findings were synthesized narratively and
grouped according to the primary technology investigated. As this study was designed
as a narrative review, no formal risk-of-bias assessment or methodological quality scor-
ing system was applied. Nevertheless, preference was given to peer-reviewed studies,
systematic reviews, meta-analyses, randomized controlled trials, and validation stud-
ies.

3. Results

3.1. Artificial Intelligence in Postural Assessment

Artificial intelligence has emerged as one of the most dynamic directions in pos-
tural analysis, particularly through the use of body pose estimation algorithms, ma-
chine learning methods, and deep learning networks for the automatic detection of
postural deviations and quantification of segmental alignment [5,6]. Recent studies in-
dicate that these systems can approximate postural angles and alignment parameters
with clinically relevant accuracy, including in comparison with imaging methods used
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as reference standards [7]. In addition to conventional video analysis, artificial intelli-
gence has been integrated with alternative motion capture technologies. The use of ra-
dar signals for postural assessment has demonstrated the feasibility of automatic pos-
ture detection without direct contact, while deep learning-based solutions applied in
occupational environments have highlighted the possibility of real-time posture mon-
itoring in teleworking and sedentary contexts [8,9]. Other applications have employed
machine learning models for biomechanical analysis of body alignment, focusing on
identifying postural imbalances and interpreting kinematic parameters [10].

A distinct area of application is posture assessment outside laboratory settings,
through markerless systems and algorithms capable of operating in natural environ-
ments or at home [11]. Moreover, recent literature has expanded the use of artificial
intelligence toward the assessment of postural control and fall risk, particularly in
older adults or neurological patients, where automated models can support functional
screening and risk stratification [12,13]. However, results are not uniform across stud-
ies. Trend analyses in posture recognition suggest that algorithm performance largely
depends on dataset quality, acquisition conditions, and the level of external validation,
which limits the transferability of some systems into routine clinical practice [14]. Table
1 summarizes the included studies regarding the use of artificial intelligence in pos-
tural assessment and rehabilitation.

Table 1. Studies on the Use of Artificial Intelligence in Postural Assessment and Rehabilitation

Author, Year Technology Population Method Application Conclusion
Stenum et al., Markerless Human . Automated pos- Markerless es.tu.na-
L . Review tion shows clinical
2021 [5] pose estimation ~ populations tural assessment .
promise
Jiang et al., 2023 Al-based pPos- General . Posture classifica- Al fenables auto-
[6] ture recogni- opulations Review tion matic posture de-
tion pop tection
Park et al., 2025 Al vs. radiog- Comparative ~ Postural estima- ~ Accuracy compara-
Adults . - .
[7] raphy study tion ble to imaging
De Vittorio et Radar + Al Adults Experimental Contact%ess detec-  Feasible for auto-
al., 2024 [8] study tion mated assessment
Martins et al., . Automated . Real-time monitor-
Deep learning Workers . Ergonomics . )
2025 [9] analysis ing possible
Roggio et al., Machl.ne learn- Adults ML analysis DeV1a.t10r.1 identi- ML improves ana-
2024 [10] ing fication lytical accuracy
Pifiero-Fuentes Video detec- Remote monitoring
D 1 i Work Monitori
et al., 2021 [11] cep fearmng oriers tion onitoring is feasible
Gonzalez-Castro Useful for predic-
Al for fall risk Elderl Revi i
etal, 2024 [12] or fall ris erly eview Screening tion
Lin et al., 2025 Al for postural Adults Autométed Assessment Objective screening
[13] control screening method
Yan & Du, 2025 Al trends Literature Blbhome.trlc Synthesis Further validation
[14] analysis needed
Band EE;;}" 2025 Al for falls Elderly Review Fall detection High potential
Gattani et al., Al fall detec- . L. Prevention poten-
Ider adult R Monit:
2026 [30] tion Older adults eview onitoring tial
Koroglu et al, Al postural Literature Crlt’{cal e Management Clinical potential
2026 [65] management view

Note: Al = artificial intelligence; ML = machine learning; deep learning = deep learning; review = narrative
review; critical review = critical review; bibliometric analysis = quantitative evaluation of the literature;
screening = rapid assessment; markerless = without markers; radar + Al = radar combined with artificial in-
telligence.

3.2. Wearable Sensors for Posture and Postural Control Monitoring
Wearable sensors represent one of the most robust approaches for continuous mon-
itoring of posture and postural control in real-life conditions. Inertial measurement
units (IMUs), accelerometers, and gyroscopes have been widely used to assess balance,
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stability, and segmental orientation [15,16]. Available evidence indicates that these sys-
tems can provide reliable measurements of both static and dynamic balance, including
in clinical and functional settings [17,18].

In addition to quantifying balance parameters, wearable sensors are used for analyzing
static and dynamic postures, detecting poor postural positions, and classifying motor
behavior during daily activities [19,20]. Studies integrating sensors into garments or
less restrictive configurations have reported that monitoring can also be performed in
ecological conditions without substantially compromising posture classification accu-
racy [21].

A further step involves combining sensor-derived signals with machine learning
algorithms. This approach has enabled more refined biomechanical analysis of the
spine and automatic classification of postural deviations, including anatomically ori-
ented models [22,23]. In parallel, the literature on wearable biofeedback highlights that
vibratory, auditory, or visual signals can enhance posture awareness and facilitate ac-
tive correction of improper positions, both in musculoskeletal rehabilitation and ergo-
nomics [24,25].

The clinical relevance of these technologies is particularly evident in the assessment
of populations at increased risk of postural instability. Wearable sensors have been
used to characterize gait and mobility in aging and Parkinson's disease, demonstrating
utility in detecting subtle functional changes [26]. At the same time, research on fall
monitoring in older adults shows that systems based on artificial intelligence and in-
ertial sensors can support risk prediction and early identification of balance deteriora-
tion [27-30]. In Parkinson’s disease, dedicated mobile monitoring platforms have been
proposed as useful tools for longitudinal tracking of mobility and postural control [31].

Although the advantages are clear, methodological limitations remain significant.
Recent reviews highlight variability in sensor placement, differences between devices,
lack of standardized protocols, and heterogeneity of indicators used to define correct
or pathological posture [32,33]. These challenges should also be interpreted in the con-
text of the historical evolution of motion sensors, where sensitivity, sampling rate, and
processing strategies have varied considerably across device generations [34]. In addi-
tion, the performance of classification systems depends on the choice of supervised
algorithms and the quality of initial data labeling [35].

In occupational settings, however, their use continues to expand, including appli-
cations in ergonomic assessment within industrial environments [36].Table 2 summa-
rizes the included studies regarding the use of wearable sensors in postural assessment
and rehabilitation.

Table 2. Studies on the Use of Wearable Sensors in Postural Assessment and Rehabilitation

Author, Year Technology Population Method Application Conclusion
Johnston et al., . . Postural con-
Inertial Adult R R t tool!
2019 [15] nertial sensors ults eview trol obust tools
Simpson et al. Spinal wearables Adults Review Spinal posture Clinical utility
2019 [16]
Ghislieri et al., X X
IMU for balance Adults Experimental Balance Valid approach
2019 [17]
Figueira et al., Wearables with . .
Work R E ful feedback
2024 [18] feedback orkers eview rgonomics Useful feedbac
Museck et al., . Lo Enables auto-
2024 [19] Wearables + ML Adults Classification Monitoring mation
Doshi et al. Smartphone- Accessible solu-
! Adult Monitori Post
2023 [20] based wearable s onitoring osture tion
Jayasinghe et Smart clothing e L . .

Adult lassificat tat Eco-friendl
al, 2023 [21] sensors ults Classification Static postures co-friendly
Koca & Koca, IMU + ML Adults Spine analysis Posture High accurac

2025 [22] v p y v & y
Del Din et al. Parkinson’s Effective detec-
’ it Monitori Mobili
2016 [23] Gait sensors patients onitoring obility tion
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Battis et al., Wearable biofeed- ~ MSK condi- Scoping re- Control Supports cor-
2024[24] back tions view rection
Lind, 2024 [25] Biofeedback Ergonomics Review Feedback Useful tool
Picemno et al, Inertial sensors Chmce.d popu- Review Movement Momto?llng @
2021 [26] lations pability
Lai & Fong, Waist-worn sen- . Predictive po-
2025 [28] sor Elderly Prediction Falls tential
Song et al., Wearable fall risk i Effective detec-
Elderl A t
2025[29] systems erly ssessmen Screening ton
Mancini & Ho- APDM Mobility Parkinson’s L. Postural con- Longitudinal
. Monitoring .
rak, 2016 [31] system patients trol tracking
Liguorietal, = Wearables in ado- . Promising re-
2026 [32] lescents Adolescents Review Posture sults
Caixeiro et al., Wearable correc- Adults Review Correction Mod.erate effec-
2026[33] tors tiveness
Naranjo etal,,  Industrial weara- Ergonomic Useful in work-
Workers . Posture
2025 [36] bles analysis place
Chen et al., Wearables for fall . .. .
2022 [61] risk Elderly Review Prediction Effective
Bonanno et al., Neurological Neurological .
2025 [62] wearables patients Review Falls Useful
Motta et al., Wearables for . . Detection capa-
2024 [66] MSK Workers Review Ergonomics bility
Vermander et Sitting wearable Sedentary in- Monitori Sitti " Feedback pro-
al, 2024 [67] devices dividuals Onitoring 1HHng posture vided
Zhang etal, Deep learning Adults Recognition Postures High accurac
2022 [68] wearable systems & & Y

Note: IMU = Inertial Measurement Unit; ML = machine learning; wearables = wearable sensors; biofeedback
= real-time biological feedback; MSK = musculoskeletal; APDM = APDM Mobility Lab wearable system; re-
view = narrative review; scoping review = exploratory review; balance = postural balance.

3.3. Mobile Applications in Postural Assessment and Monitoring

Mobile applications have become accessible tools for postural assessment due to
their portability, low cost, and the possibility of use both in clinical settings and at
home. Early applications designed to measure body position using smartphones
demonstrated the feasibility of obtaining clinically useful measurements through dig-
ital images and photogrammetry [37,38]. Subsequently, applications incorporating au-
tomated image processing or algorithm-assisted analysis were also proposed [39]. Va-
lidity and reliability studies have shown that certain mobile applications can provide
measurements comparable to established clinical methods for assessing standing pos-
ture [40]. Good intra- and inter-rater agreement has also been reported for applications
used in static postural analysis, supporting their use in screening and clinical follow-
up contexts [41,42]. Additional data regarding PostureScreen indicated acceptable ac-
curacy for evaluating segmental alignment under standardized conditions [43].

More recently, meta-analyses of smartphone applications for spinal posture assess-
ment have confirmed a promising level of reliability and reproducibility, particularly
when image capture protocols and analysis procedures are rigorously controlled [44].
At the same time, interest has expanded to pediatric populations, where dedicated soft-
ware and digital screening tools have been applied for detecting postural disorders in
children and adolescents [45]. The utility of mobile applications is not limited to static
alignment analysis. Some tools have been developed as professional resources for pos-
ture assessment and range of motion measurement [46], while others have been vali-
dated for quantifying joint position in regional contexts, such as the knee [47]. Addi-
tionally, reproducible digital assessments based on mobile devices have supported the
possibility of monitoring progress over time and using standardized images for serial
comparisons [48]. In younger populations, recent literature suggests that digital tools
may also have preventive value by enabling early detection of factors associated with
postural disorders and supporting corrective interventions [49].
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3.4. Digital Rehabilitation and Technology-Based Interventions

Beyond their evaluative role, digital technologies have been actively integrated
into postural rehabilitation. Interventional studies show that combining therapeutic
exercises with support from mobile applications can lead to improvements in neck
pain, head posture, and muscular endurance in individuals with nonspecific neck pain
[50]. Similarly, biofeedback applications for postural education have demonstrated fea-
sibility and acceptability, suggesting that immediate feedback can facilitate correction
of inadequate motor behaviors [51]. The effectiveness of digital interventions has also
been reported in adolescents, where digitally assisted corrective programs were asso-
ciated with improvements in head and shoulder alignment [52]. At a broader level,
systematic reviews and meta-analyses on digital self-management of spinal musculo-
skeletal disorders indicate that mobile technologies can contribute to symptom reduc-
tion and functional improvement, particularly when integrated into a structured ther-
apeutic program [53]. Technology-supported home rehabilitation represents another
important direction. Scoping reviews indicate that digital solutions for home-based re-
habilitation can improve access to interventions, continuity of monitoring, and user
engagement [54]. In the same vein, literature on digital technologies in physiotherapy
highlights that mobile tools and remote monitoring systems can support the clinical
process through feedback, documentation, and therapeutic communication [55]. Simi-
lar results have been reported for other musculoskeletal conditions, including elbow
pain and musculoskeletal pain in young individuals, where personalized digital inter-
ventions have proven useful for self-management and adherence [56,57]. At a concep-
tual level, the role of biofeedback in rehabilitation remains central to understanding
the effectiveness of these interventions. External feedback provided in real time can
accelerate motor learning, increase posture awareness, and support the consolidation
of corrective strategies. This explains why digital rehabilitation is increasingly inte-
grated into the management of postural disorders [58]. Table 3 summarizes the in-
cluded studies on the use of mobile applications, digital rehabilitation, and technology-
based interventions in postural assessment and rehabilitation.

Table 3. Studies on the Use of Mobile Applications, Digital Rehabilitation, and Technology-
Based Interventions in Postural Assessment and Rehabilitation

Author, Year Technology Population Method Application Conclusion
Szucs & Brown, M0b1le. applica- Adults Validation Posture Valid tool
2018 [37] tion
Milani et al., 2014  Smartphone pos- Adults Photogramme- Position Useful
[38] ture analysis try
Moreira et al., Automat.ed appli- Adults Feasibility Posture Automated
2020 [39] cation study approach
Hopkins et al., Orthostatic pos- Adults Validation Posture Compara-
2019 [40] ture app ble results
Boland et al., 2016 Mobile posture Adults Reliability Screening GOO.d .reha-
[41] tool study bility
Timurtas et al., . .
2022 [42] Postural app Adults Validation Posture Feasible
Tacob et al., 2020 PostureScreen Adults Accuracy Alignment Acceptable
[43] app study accuracy
Karbalaeimahdi . . . . .
et al,, 2025 [44] Meta-analysis Literature Meta-analysis Spine Reliable
Neves et al., 2023 PosturAll app Children Screening Pediatric Effect%ve
[45] posture detection
Healy, 2020 [46] Posture app Clinicians Evaluation Posture Useful
Sabino etal., 2021  Knee assessment Adults Validation Joint assess- Chn?cally
[47] app ment applicable
Trovato et al., Digital assess- Serial evalua- o Reproduci-
2022 [48] ment Adults tion Monitoring ble
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fordan etal,, 2025 Digital screening Children Interventions Posture Preventllve
[49] potential
Abadiyan et al., App + exercise Cervical con- Rehabilita- Improve-
2021 [50] rogram ditions RCT tion ment ob-
pProg served
Garcia-Luna et Mobile biofeed- Feasibility
Adult Educati Acceptabl
al., 2026 [51] back s study ucation cceptable
Improve-
Baek et al.
aexe a. Digital program Adolescents RCT Correction ment ob-
2025[52]
served
Cargnin et al., . MSK condi- . Manage- Symptom
Digital self- Meta-anal
2023 [53] 1ttt setieare tions ela-analysts ment reduction
Arntz etal, 2023  Home-based digi- Adults Review Telerehablll- Improved
[54] tal rehab tation access
Merolli et al., 2022 Digital physio- MSK condi- Review Monitoring Supportive
[55] therapy tions tool
Janelaetal, 2022  Digital rehabilita-  Elbow condi- . Self-man-
. . Interventions Useful
[56] tion tions agement
Slater et al., 2020  Digital pain man-  Young indi- . Self-man- Good ad-
. Evaluation
[57] agement viduals agement herence
Fontenele et al., Smartphone pos- Observational Associated
Adolescents Posture
2023 [59] ture use study outcomes
Toko et al., Digital posture General pop- Stud Poor pos- Association
2025[60] study ulations uey ture identified

Note: RCT = randomized controlled trial; meta = meta-analysis; MSK = musculoskeletal; app =
mobile application; tele-rehab = telerehabilitation; self-care = self-care; biofeedback = biological
feedback; screening = rapid assessment; photogrammetry = image-based postural analysis.

3.5. Clinical Applications and Contexts of Use

The analysis of the literature highlights that these technologies are used across a
wide range of clinical and functional contexts. In musculoskeletal practice, they sup-
port postural screening, progress quantification, and intervention adjustment. In neu-
rology and geriatrics, they are relevant for assessing postural control, mobility, and fall
risk. In ergonomics, they contribute to identifying harmful postural exposures and
providing corrective feedback. In telerehabilitation, they facilitate the extension of
monitoring beyond the clinical environment, which is particularly valuable for indi-
viduals with limited access to specialized services.

4. Discussion

4.1. Summary of Main Findings

This review indicates that artificial intelligence, wearable sensors, and mobile
applications converge toward the same clinical objective: transforming postural assess-
ment from a predominantly observational process into one that is quantifiable, repeat-
able, and longitudinally monitorable. The results suggest that the value of these tech-
nologies lies not only in measurement accuracy but also in their ability to support clin-
ical decision-making, self-correction, and remote monitoring.

4.2. Artificial Intelligence and Digital Assessment Compared to Traditional Methods

Compared to conventional assessments based on clinical observation, manual
photogrammetry, or laboratory-based optical systems, current digital solutions offer
clear advantages in terms of automated processing and scalability. However, compar-
ison with earlier video analysis and markerless technologies shows that accuracy must
be interpreted in relation to the type of system used, the acquisition environment, and
the anatomical segment analyzed.
For example, earlier markerless systems, such as those based on Microsoft Kinect or
passive home visual monitoring, paved the way for ecological functional assessment
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but were limited by sensor resolution and sensitivity [63,64]. Similarly, recent critical
evaluations of artificial intelligence in postural management indicate that clinical im-
plementation still depends on standardized datasets and rigorous external validation
[65].

4.3. Clinical Implications for At-Risk Populations and Prevention

An important clinical implication is the extension of these technologies to popu-
lations exposed to harmful postural behaviors. Available data in adolescents and
young adults suggest an association between excessive smartphone use, digital device
dependency, and the development of postural changes, supporting the usefulness of
digital tools for early screening and preventive interventions [59,60].
In addition, clinical relevance is particularly high in geriatrics and neurology. System-
atic reviews focusing on fall risk assessment using wearable sensors indicate that con-
tinuous monitoring can contribute to early identification of postural instability, while
studies on neurological disorders confirm the utility of these systems in populations
with increased functional vulnerability [61,62].

4.4. Implications for Ergonomics and Rehabilitation Practice

In clinical rehabilitation and occupational health, these technologies provide the
opportunity to move from point-in-time assessment to continuous monitoring. Wear-
able systems and intelligent applications can be integrated into ergonomic interven-
tions, particularly in environments involving sedentary work or repetitive activities,
where musculoskeletal load is persistent [66,67].
At the same time, the integration of automated human activity classification can refine
the interpretation of the functional context in which postural deviations occur, which
is relevant for personalizing therapeutic recommendations and feedback [68].

4.5. Limitations and Future Directions

Although the synthesized data are promising, limitations persist regarding meth-
odological heterogeneity, inconsistent definitions of postural parameters, and limited
comparability between devices and protocols. Future research should aim at standard-
izing digital postural assessment, conducting multicenter clinical validation, and
achieving more coherent integration of different data sources, so that algorithms, sen-
sors, and mobile applications can function complementarily within a mature clinical
digital ecosystem.

The present findings are consistent with recent studies showing that technology-
assisted interventions can improve balance and postural control. Ungur and Badau re-
ported significant improvements in dynamic balance after a 12-week Blazepod-based
training program, while Alecu et al. demonstrated enhanced trunk mobility and upper
trunk stability following core stability training [69-70].

Similarly, Moraru et al. highlighted the usefulness of the APECS artificial intelli-
gence-based mobile application for identifying postural deviations and trunk asym-
metries, supporting the growing role of digital technologies in objective postural as-
sessment and rehabilitation [71].

From a clinical perspective, these technologies may facilitate earlier detection of
postural deviations, support individualized rehabilitation planning, improve adher-
ence through real-time feedback, and extend monitoring beyond traditional clinical
environments. Their increasing accessibility may also contribute to broader implemen-
tation of preventive and rehabilitation strategies in musculoskeletal, neurological, ger-
iatric, and occupational health settings.
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10.

11.

12.

13.

14.

5. Conclusions

Al, wearable sensors, and mobile applications outline an emerging and highly rel-
evant direction in postural assessment and rehabilitation. Available evidence shows
that these technologies enable objective quantification of body alignment, continuous
posture monitoring in functional contexts, and real-time biofeedback delivery. By au-
tomating postural analysis and facilitating monitoring in daily life, they support the
development of personalized, accessible, and scalable interventions.

The integration of Al-based systems, wearable sensors, and mobile applications ex-
pands the possibilities for assessment and intervention in clinical settings, as well as in
telerehabilitation and ergonomics. Overall, these solutions contribute to increased ob-
jectivity of assessment, improved adherence to interventions, and enhanced long-term
monitoring. However, further studies are needed to standardize protocols, validate
clinical applications on large samples, and clarify their impact on long-term functional
outcomes.

From a practical perspective, these technologies may support clinicians in the early
detection of postural deviations, facilitate individualized rehabilitation planning, and
improve patient engagement through real-time feedback and remote monitoring. Their
integration into clinical practice, ergonomics, and telerehabilitation programs may con-
tribute to more accessible and data-driven postural assessment and rehabilitation strat-
egies.
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