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Abstract. The digital transformation of healthcare (eHealth) has been a
longstanding priority on the European Union's agenda. However, the COVID-19
pandemic has demonstrably underscored the critical importance of eHealth solu-
tions. This paper presents a response to this urgency by outlining approaches and
solutions for online rehabilitation developed within the Erasmus+ joint project "
Development of digital skills for online rehabilitation therapies/e-KINE" with the
close collaboration and efforts of hospitals and higher education institutions from
Turkey, Bulgaria, and Romania.
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1 Introduction

Digital health and care, i.e. eHealth, refers to tools and services that use information
and communication technologies (ICTs) to improve the prevention, diagnosis, treat-
ment, monitoring, and management of health-related issues and to monitor and manage
lifestyle habits that impact health.

Within the domain of eHealth, telerehabilitation has emerged as a field with a wide
range of applications across various pathologies. It encompasses the delivery of diverse
rehabilitation services through ICTs. The primary areas of telerehabilitation interven-
tion include musculoskeletal, respiratory, cardiovascular, neurological, and geriatric re-
habilitation, with ongoing exploration into additional fields. A growing body of evi-
dence suggests that telerehabilitation can be as effective as traditional care in improving
activities of daily living, motor function, independence and quality of life for adult pop-
ulations affected by stroke, cerebral palsy, spinal cord/brain injuries, Parkinson's dis-
ease (Thirumalai et al., 2018b), multiple sclerosis (Thirumalai et al., 2018a), and de-
mentia and depression among older adults (Dove et al., 2020). Furthermore, telereha-
bilitation has shown promise in enhancing geriatric rehabilitation outcomes, including
physical activity, balance (Kraaijkamp, et al., 2021), and even cognitive frailty
(Scheibe, et al., 2021). Additionally, a growing body of research supports the feasibility
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of telehealth interventions in home-based palliative care for various chronic and termi-
nal illnesses, such as cancer, dementia, chronic lung disease, and heart disease 
(Lundereng, et al., 2021). Although there are still limitations to the use of telerehabili-
tation, there are many studies that underline its advantages compared to classical face-
to-face approaches. Highlighting the knowledge gap in telerehabilitation, Seçer and To-
sun (2022) reported that most physical therapy professionals and rehabilitation students 
surveyed lacked awareness due to the absence of a relevant curriculum (Secer & Tosun, 
2022). This underscores the critical need for healthcare professionals to acquire both 
theoretical and practical knowledge in telerehabilitation. This translates to the develop-
ment of new core competencies, particularly digital skills for navigating the online re-
habilitation environment. Correspondingly, a pressing need exists for Higher Education 
Institutions and Vocational Training providers to develop and integrate educational pro-
grams focused on online rehabilitation practices. 

In response to the identified need for digital upskilling in online rehabilitation, in 
2021 was launched the Erasmus+ project "Development of digital skills for online re-
habilitation therapies/ e-KINE"). This project aims to generate, disseminate, and apply 
knowledge related to online rehabilitation in diverse contexts, specifically addressing 
vocational training needs at the tertiary level for kinesitherapists, physiotherapists, oc-
cupational therapists, and physical medicine & rehabilitation residents/fellows. The e-
KINE project (e-KINE Project, 2020-2023), a collaboration between hospitals and 
Higher Education Institutions from Turkey, Bulgaria, and Romania, focuses on devel-
oping telerehabilitation services. It proposes a virtual medical environment as a poten-
tial solution to supplement traditional rehabilitation with online modalities. e-KINE 
virtual environment encompasses an e-learning platform (optimized for mobile access), 
social media channels and a virtual clinic and functions as a pilot application of the e-
KINE course, integrating periods of work-based learning and opportunities to apply 
knowledge in practical workplace situations.  

2 e-KINE Methodology and Outputs 

The e-KINE project employs a target-group-specific methodology to deliver its outputs. 
For medical professionals, the focus is on online patient rehabilitation management. 
This includes online evaluation (posture, range of motion), protocol selection and ad-
aptation from a dedicated online database, patient-centred adjustments, and process fol-
low-up. 

A training curriculum was developed to equip the involved target group representa-
tives with knowledge and skills to build and manage their online rehabilitation space. 
This includes exposure to e-health approaches (benefits and limitations), selecting the 
most suitable option, and acquiring basic online rehabilitation unit development skills 
(patient database management, communication with patients and colleagues, data pro-
tection, legal considerations, payment methods, and business promotion).To achieve 
these goals, based on the curriculum was created an e-course titled "Contemporary Ap-
plications of IT for Online Rehabilitation Services" hosted on the e-KINE collaborative 
platform. The fundamental technologies behind the proposed solution are open-source 
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and consist of PHP, MySQL database, Apache web server, Moodle, etc. The proposed 
technology infrastructure is developed to accessibility compliance standards. 

The e-KINE online training, informed by modern technology and pedagogical inno-
vations, equips trainees with knowledge of various telemedicine tools, with a dedicated 
section on online rehabilitation tools and real-life case studies. Additionally, a database 
of rehabilitation and prophylaxis protocols with corresponding videos across various 
pathologies was developed. The pilot work-based learning approach allows trainees to 
apply their knowledge in simulated workplace situations. Under supervision, trainees 
conduct online patient consultations, assess conditions, select, or adapt protocols, and 
follow up on the process. The e-KINE project established standalone online rehabilita-
tion clinics for Romania, Bulgaria, and Turkey that are hosted on Facebook. These clin-
ics integrate various tools to facilitate online services, communication, and information 
sharing among users. They employ synchronous image-based telerehabilitation via 
video conferencing tools, enabling real-time physical therapy consultations with two-
way audio and video transmission. A database of adaptable online rehabilitation proto-
cols and corresponding videos for various pathologies is embedded within the virtual 
space. This allows therapists to conduct consultations, assessments, and treatment in-
terventions through video conferencing, fostering interactive sessions. 

 
Fig. 1. Online rehabilitation clinic (Romania). 

National privacy and security regulations were a primary concern. Partners collaborated 
to map and analyze key legal concepts in each participating country, informing the de-
velopment of the clinic's functionalities. Accessible across different operating systems, 
the clinic offers features like appointment scheduling, measurement tools, and patient 
communication channels. Chat history is preserved, including discussions, recommen-
dations, and documents exchanged during consultations. Following patient assessment, 
a pre-set rehabilitation/prophylaxis protocol from the database is recommended based 
on diagnosis. This database includes 83 standard rehabilitation protocols for rehabilita-
tion in different pathological conditions and 22 prophylaxis protocols, all adapted for 
online delivery. Each protocol is accompanied by corresponding videos hosted on a 
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private YouTube channel to ensure adherence to ethical and deontological principles 
(Fig. 1).  

 
Fig. 2. Rehabilitation protocols on YouTube. 

Prophylaxis videos, intended for a wider audience, are publicly available on YouTube 
(Fig. 2). 

 
Fig. 3. Prophylaxis videos on YouTube. 

Patient-centered adjustments are incorporated, and therapists can provide real-time in-
structions and high-quality video clips for exercise demonstrations. Periodic reassess-
ments monitor progress and allow for program adjustments. Patient information is read-
ily available on Facebook profiles. To ensure informed participation, patients receive 
instructions on accessing consultations and rehabilitation services. An online privacy 
statement and informed consent form are mandatory before consultations. An Ethics 
Advisory Board provides ongoing oversight and governance. The e-KINE project in-
troduces a virtual medical environment enabling healthcare professionals to conduct 
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online physiotherapy sessions, replicating core aspects of traditional in-person rehabil-
itation. Effective patient-therapist communication is paramount for successful online 
sessions. This is facilitated through features like appointment scheduling, real-time 
video calls, instant messaging, and access to chat history. Additionally, patients can 
upload medical documents and complete pre-therapy questionnaires to provide back-
ground information. Individualized kinesiotherapy programs within e-KINE follow a 
structured approach. Each program begins with a comprehensive assessment phase fol-
lowed by a guided rehabilitation session with real-time therapist monitoring. The as-
sessment process involves the following three key steps: 

1. Diagnosis Confirmation: Patients are required to submit a confirmed diagnosis 
from their physician, along with any relevant medical documents, before commencing 
the program. 

2. Online Condition Assessment: To establish an appropriate rehabilitation plan, the 
therapist conducts a thorough online assessment of the patient's condition. This includes 
a review of medical history, discussion of symptoms, and online physical assessments 
(e.g., observing range of motion through simple movement requests). 

3. Exercise Selection: Based on the confirmed diagnosis and assessment findings, 
the therapist selects targeted exercises from a comprehensive protocols database.  

Following the assessment, the patient receives a written rehabilitation protocol tai-
lored to their specific pathology and a corresponding video demonstration. A crucial 
aspect of the e-KINE approach is the flexibility to adapt protocols to individual needs 
and home environments. Therapists can select protocols from the virtual environment, 
make necessary adaptations and send them via email or WhatsApp. The patient-centred 
customization ensures program personalization, allowing users to focus on their spe-
cific condition. During the first session, patients perform the prescribed exercises on 
camera while the therapist observes, provides feedback, and offers support in real time. 
This biofeedback loop is crucial for promoting patient autonomy and adherence to the 
treatment plan. Finally, the e-KINE program emphasizes ongoing monitoring. Thera-
pists conduct monthly reassessments of patients' functional mobility status to track pro-
gress compared to the initial evaluation. 

3 Conclusions  

More than 500 physical therapy professionals and rehabilitation students were involved 
in the piloting stage of the project and 87% of them declared that due to the e-KINE 
training, they have improved their telerehabilitation skills. 92,3% of the interviewed 
patients consider e-KINE protocols as useful while 95% consider that the use of e-
KINE protocols will decrease the number of visits to the physio/kinesitherapist. 96,7 of 
all interviewed stakeholders rated the e-KINE approaches as “good” and “very good” 
and expressed a desire to use the project results within their organisations. These results 
give us reason to conclude that the e-KINE approach to online rehabilitation services 
represents a modern healthcare problem-solving idea for the training and professional 
development of physiotherapists in telerehabilitation.  



300 
 

Acknowledgements.  

The present work was carried out in the frame of the project „Development of digital 
skills for online rehabilitation therapies/e-KINE/, 2020-1-RO01-KA226-VET-095462 
funded by the European Commission under the Erasmus + Programme. The document 
reflects the views only of the authors, and the Commission cannot be held responsible 
for any use which may be made of the information contained therein. 

References 

Dove, E., Wang, R., Zabjek, K., & Astell, A. (2020). Impacts of Motion-Based Tech-
nology on Balance, Movement Confidence, and Cognitive Function Among People 
with Dementia or Mild Cognitive Impairment: Protocol for a Quasi-Experimental 
Pre- and Posttest Study. JMIR Research Protocols, Vol. 9(9), e18209. 

e-KINE Project. (2020-2023). Development of digital skills for online rehabilitation 
therapies /e-KINE/. https://e-kine.eu/ 

Kraaijkamp, J., van Dam, E., Persoon, A., Versluis, A., Chavannes, N., & Achterberg, 
W. (2021). eHealth in Geriatric Rehabilitation: Systematic Review of Effectiveness, 
Feasibility, and Usability. Journal of Medical Internet Research, 23(8), e24015. 

Lundereng, E., Nes, A., Holmen, H., Winger, A., Thygesen, H., Joranson, N., . . . Stei-
dal, S. (2021). Health Care Professionals’ Experiences and Perspectives on Using 
Telehealth for Home-Based Palliative Care: Protocol for a Scoping Review. JMIR 
Research Protocols, 10(10), e33305. 

Scheibe, M., Lang, C., Druschke, D., Arnold, K., Luntz, E., Schmitt, J., & Holthoff-
Detto, V. (2021). Independent Use of a Home-Based Telemonitoring App by Older 
Patients With Multimorbidity and Mild Cognitive Impairment: Qualitative Study. 
JMIR Human Factors, 8(3), e27156. 

Secer, M., & Tosun, O. (2022). Examination of Telerehabilitation Knowledge, Aware-
ness, and Opinions of Physical Therapy and Rehabilitation Students. Medical Sci-
ence Educator, 32(6), 1355-1365. 

Thirumalai, M., Kirkland, W., Misko, S., Padalabalanarayanan, S., & Malone, L. 
(2018a). Adapting the Wii Fit balance board to enable active video game play by 
wheelchair users: User-centered design and usability evaluation. JMIR Rehabilita-
tion and Assistive Technologies, 5(1), e2. 

Thirumalai, M., Rimmer, J., Johnson, G., Wilroy, J., Young, H., Mehta, T., & Lai, B. 
(2018b). TEAMS (Tele-Exercise and Multiple Sclerosis), a tailored telerehabilita-
tion mHealth app: participant-centered development and usability study. JIMR 
mHealth and uHealth, 6(5), e10181. 

 
Received: March 15, 2024 
Reviewed: April 16, 2024 
Finally Accepted: May 30, 2024 


	1 Introduction
	2 e-KINE Methodology and Outputs
	3 Conclusions
	Acknowledgements.
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


