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APPLICATION OF WEARABLES AND TELEREHABILITATION FOR MONITORING
AND REHABILITATION OF DEGENERATIVE CHRONIC LOW BACK PAIN
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ABSTRACT

Objective: To synthesize evidence on the effectiveness and implementation of wearable devices
andtelerehabilitation for monitoring and rehabilitation of chronic low back pain due to degenerative
causes, including impacts on pain, disability, adherence, and safety.

Methods: We searched PubMed and major rehabilitation/spine journals (2019-2025) for
randomized trials, systematic reviews and guidelines about exercise-based telerehabilitation,
remote monitoring with inertial and physiological sensors, and digital care pathways for chronic
low back pain. Data were narratively synthesized by domains: clinical effectiveness, adherence/
engagement, safety and adverse events, and implementation considerations.

Results: Recent randomized and network meta-analytic evidence indicates that telerehabilitation
programs delivering structured exercise and education are non-inferior to in-person care for pain
and disability in chronic low back pain, with small to moderate improvements versus minimal care
and comparable adverse-event profiles. Wearables (e.g., IMU posture/activity trackers) enable
objective monitoring of mobility and home-exercise adherence and can personalize feedback,
though measurement heterogeneity and usability barriers persist. Professional guidelines endorse
exercise and self-management as first-line care; telerehabilitation aligns with these principles and
global digital-health recommendations when implemented with attention to equity, privacy and
data security.

Conclusion: For degenerative chronic low back pain, telerehabilitation augmented by wearables
is a feasible, effective option to scale guideline-concordant care and support long-term
self-management. Standardization of sensor metrics, reporting of engagement, and pragmatic
trials in low- and middle-income settings are priorities for future research.
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TOM TAT
Muc tiéu: Téng hop bang chirng vé hiéu qua va trién khai thiét bj deo cuing telerehab trong theo dbi
- phuc héi dau lung man do thodi hda, bao gom tac déng l&én dau, chlc nang, tuan thi va an toan.

Phuong phap: Tim kiém PubMed va céc tap chi phuc hoi/chuyén nganh cot séng (2019-2025) déi
vGi th&r nghiém ngau nhién, tdng quan hé théng va hudng dan lién quan dén telerehab dua trén bai
tap, theo déi tir xa béng cdm bién quén tinh/sinh ly va 16 trinh chdm séc s6 cho dau lwng man do
thodi hda. DTt liéu dugc téng hgp tudng thuat theo cac mién: hiéu qua ldm sang, tuan thu/dinh két,
an toan - bién c8 bat lgi va yéu t6 trién khai.

K&t qua: Bang chirng thir nghiém va phan tich tdng hop gan day cho thdy cac chuong trinh telerehab
cung cép baitap cé cau truc va gido duc khdng kém cham soc truc tiép vé giam dau va giam tan tat
& dau lung man do thodi hoa, véi cai thién nhoé dén trung binh so vdi chdm sdc t8i thiéu va hd so an
toan tuwong duong. Thiét bi deo (vi du cam bién IMU theo dbi tu thé/hoat dong) gitip do khach quan
van dong va tuan thu bai tap tai nha, cho phép c4 thé héa phan hdi, song van ton tai di biét do luong
va rao can than thién ngudi dung. Cac hudng dan chuyén mén Gng hoé bai tap va tu quan la cham
séc hang dau; telerehab phl hop véi cac nguyén tic nay va céc khuyén nghiy té s toan cau khichu
trong binh dang tiép can, quyén riéng tu' va an toan dir lidu.

K&t ludn: V&i dau lung man do thoéi hda, telerehab tang cudng thiét bi deo a lwa chon kha thi, hiéu
qua dé ma réng chadm séc theo huéng dan va hd trg tu quan lau dai. Can chuén héa chi s6 cdm
bién, béo céo dinh két va céc thir nghiém thuc tién & b8i cdnh thu nhap thap-trung binh.

Tir khéa: Dau lung man, telerehab, cam bién deo, y té s8, theo di tir xa.

1. DAT VAN DE

Pau lung man do thodi hda (chd yéu khdng dac hiéu) la
nguyén nhan hang dau gay tan tat toan cau. Khuyén céo
hién hanh nh&n manh bai tap, gido duc va tu quan la nén
tang diéu tri; tiép can s6 nhu telerehab va thiét bi deo m&
ra kha nang duy tri tap luyén, theo ddi khach quan tai nha
va cung cap phan hoi thai gian thuc, dac biét hitu ich khi
tiép can truc tiép bi han ché. Muc tiéu t8ng quan la cap
nhat bang chirng vé hiéu qud, an toan va trién khai cta
telerehab va thiét bi deo trong dau lung man do thodi hda,
tr do goi y dinh hudng thu'c hanh va nghién clu tuong lai.

2. PHUONG PHAP TONG QUAN

- Ngudn va chién lugce tim ki€m: tra c(tu PubMed va céc tap
chi chuyén nganh phuc hoi - cot séng giai doan 2019-2025,

*Téc gia lien hé

tap trung thr nghiém ngau nhién, tdng quan hé théng, phan
tich gép, huéng dan. Tu khéa: “chronic low back pain”,
“telerehabilitation”, “wearable”, “sensor”, “IMU”, “digital

health”, “remote monitoring”.

- Tiéu chuan dua vao: ngudi trudng thanh dau lung man
do thoai hoa/khdng dac hiéu; can thiép telerehab (bai tap,
gido duc, tw quan) co hoac khéng tich hgp thiét bi deo; két
cuc dau, tan tat, tuan thu, an toan.

- Tiéu chuén loai trir: nghién ctu khéng can thiép, mau
qua nhd, thiéu dir liéu két cuc.

- Phuong phéap téng hop: tudng thuat theo cha dé, uu tién
bang chirng muc cao.
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3. KET QUA

Bang 1. Danh sach théng tin cac bai bao tuyén chon vao nghién ciiu

S PR . PN Tén tap chi/ Thiét ké
STT Tén bai bao Tac gia Nam xuat ban Nha xut ban nghién ctru
Telerehabilitation for the treatmentin Villatoro-Lugue F.J va Journal of Thi&r nghiém ldm sang
1 chronic low back pain: a randomized con qsu’ ’ 2025 Telemedicine ngau nhién c6 déi
controlled trial oNE St and Telecare ching (RCT)
Effectiveness of telerehabilitation for . Tong:qu:';m he: thong va
. . . | ThanakamchokchaiJ - phéan tich gdp mang
2 |chronic musculoskeletal pain: a systematic . A 2025 Digital Health . .
. . va cong sy (systematic review &
review and network meta-analysis .
network meta-analysis)
Exercise-based telerehabilitation in BMC T6ng quan pham vi
3 . S . . Sivertsson J va cOng sy 2024 Musculoskelet 4 1an pna
chronic low back pain: a scoping review Disord (scoping review)
A vision for the future of wearable Journal of Spine iﬂg;ﬁi?uj:ntg%nné
4 | sensorsin spine care and its challenges: |Hodges PW va cong sy 2022 P j . q .
- . Surgery (narrative review/
narrative review e .
opinion article)
Low back bain and sciatica in over 16s: National Institute Huéng dan thuc hanh
5 P ’ for Health and Care 2020 Guideline No. 59 lam sang (clinical
assessment and management - -
Excellence practice guideline)
Recommendations on digital health Hudéng dan/khuyén
6 interventions for health system World .Hea.lth 2019 World .Hee?lth nghi cia WHO (WHO
. Organization Organization L
strengthening guideline)
World Health World Health | Chién g toan cau
7 |Global strategy on digital health 2020-2025 R 2021 R véy té so (strategic
Organization Organization
framework)
Remote rehabilitation and virtual reality Téne auan hé thén
8 interventions with wearable sensors for | Garofano Mva cong sy 2025 Technologies N LT g
. - 5 (systematic review)
low back pain: a systematic review
Clmlca'l efficacy of myltlmodal AI—ba§ed Thir nghiém lam sang
exercise telerehabilitation for chronic . LA JMIR mHealth x A
9 o s . Xiao Cva cong sy 2025 ngau nhién co6 doi
nonspecific low back pain: randomized and uHealth .
- ching (RCT)
controlled trial
Efficacy of sensor-based exergaming/virtual " N x
10 | rehabilitation for chronic nonspecific low | Morone G va céng su 2024 Sensors (Basel) Tong quan' hé thpng
. . . (systematic review)
back pain: a systematic review

3.1. Hiéu qua lam sang cua telerehab trong dau lwng
man do thodi héa

Céc thtr nghiém ngau nhién va phan tich gop gan day ghi
nhéan telerehab dya trén bai tap va gido duc mang lai cai
thién dau va tan tat twong duong mo hinh truc tiép, vugt
trdi so véi cham sdc tdi thiéu; su khac biét thudng nho
dén trung binh, cé y nghia lam sang khi di kém chién lugc
dinh két (nh&c viéc, phan hdi, c8 van tirxa) [1-3].

3.2. Thiét bi deo va theo ddi khach quan

Cam bién quén tinh (IMU), do hoat déng va tu thé, cung
dong hod théng minh theo ddi nhip tim/gidc ngdi cho phép
dinh lugngvan déng, thdi lugng - chat lugng bai tap va tuan
thu. M6t s chuong trinh dung ngudng hoat ddong dé kich
hoat phan hdi thdi gian thuc, gép phan tang hoat hda va ty
quan; tuy nhién, con ton tai khac biét vé thuat toan, do tin
céy phép do va kha nang tich hgp nén tang lam sang [4].

3.3. An toan, tinh chap nhén va dinh két

Telerehab nhin chung an toan, bién c6 bat loi khéng khéac
biét dang ké so vdi didu tri truc tiép; tuan thi/dinh két phu
thudc thiét k& can thiép (c4 thé hda tién do, phan hdi, theo
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doi tri liéu), kha nang st dung cua tirng dung/thiét bi, va
y€u t6 xa hoi - ky thuat (két noi, chi phi, ngdn ngtr) [2-3].

3.4. Phi hop véi huéng dan diéu tri va khung y té s6

Huéng dan qudc gia vé dau lung khuyé&n nghi bai tap, hoat
doéng thé luc va tu quan La tru cét diéu tri; cac chuong
trinh telerehab tich hop gidao duc - bai tdp phu hop dinh
hudng nay. Khung khuyén nghiy té s8 ctia T6 chirc Y té
Thé& gidi nhan manh tinh céng bang, bado mat dirliéu, chap
nhan duoc va kha thi - cac yéu t8 can dugc can nhic khi
trién khai réng rai [5-7].

3.5. Ung dung thuc tién tai bdi canh ngudn lyc han ché
Cac mé-dun telerehab chi phi thdp ((ng dung di déng,
cudc goi video dinh ky) va thiét bi deo thuong mai phd
bién c6 thé gidam rao can ti€p can, nhat la viing xa. Can uu
tién chuén héa giao thic, dao tao nhan luc, va tich hop
vao o trinh kham - theo dbi ngoai tru.

4. BAN LUAN

Bang ching hién hanh ting ho telerehab nhu mét lua chon
hiéu qua va kha thi cho dau lwung man do thoai héa, dac
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biét khi gan vdi thiét bi deo dé giam sat khach quan va
cung cép phan hoi ca thé hoa. Tinh di biét cao cua céng
nghé (thiét bi, thuat toan, chi sé) cung sy da dang clia mo
hinh can thiép la thach thic khi tdng hop béng ching va
khai quat héa. Trong thuc hanh, nén lua chon nén tang
than thién nguoi dung, c6 quy trinh bao mat dir liéu ro
rang; xac dinh muc tiéu chdc nang, ngudng hoat dong;
theo doi va bédo céo ty & hoan thanh bai tap, thai gian s
dung, va bién cd bét lgi nhu chi s6 chat lugng can thiép.
Céc thir nghiém thyc tién, da trung tdm tai b&i canh thu
nhap thap-trung binh va cac nghién citu chudn hoda thudc
do cam bién la vu tién tiép theo.

5. KET LUAN

Telerehab tédng cudng thiét bi deo la gidi phap phu hop dé
m& rong cham séc tuan thu huéng dan cho dau lung man
do thoai hda, mang lai hiéu qua giam dau va giam tan tat
tuong duong cham séc truc tiép vdi hé so an toan tuong
tu. Viéc chuén hda chi s cam bién, do ludng dinh két va
bao dam coéng bang s6 sé quyét dinh hiéu qua trién khai &
quy mé hé théng.
*

* *

Nhém tac gia tran trong cdm on sy hd trg chuyén mén tiy
Trudng Pai hoc Vo Trudng Toan va Bénh vién Dai hoc Vo
Trudng Toan trong qua trinh thuc hién bai tdng quan.
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