TAP CHi NGHIEN CU’U Y HOC

HIEU QUA Y TE SO TRONG QUAN LY LOANG XUONG:
NGHIEN Cl’U TONG QUAN LUAN DIEM

Bui My Hanh'2*, Nguyén Thi Thuy Trang? Hoang Thi Hong Xuyén'?

"Trieong Pai hoc Y Ha Noi
2Bénh vién Dai hoc Y Ha Noi

Loang xuong la mét bénh réi loan chuyén héa xwong tién trién thdm ldng. Ty Ié méc va tir vong do géy
xwong do lodng xwong tang 1én kéo theo tdng ganh ndng cho ngwoi bénh, gia dinh, xa hdi. Muc tiéu nghién
ctru ndy nham tim hiéu tmg dung cta y té sé trong sang loc, theo déi diéu tri lodng xwong. Nghién ctru duoc
tién hanh theo quy trinh nghién ctru téng quan, tim kiém trén co sé di liéu Pubmed. Néi dung tim kiém tap
trung vao ba phan chinh: bénh lodng xuong, y té sb, va hiéu qua. Cac bai bédo gbc duoc la chon xuét ban
ttr thang 1/2014 dén thang 9/2024 trén céc tap chi quéc té cé binh duyét. Téng cong 18 bai bao duoc dua
vao phén tich. Y té sé duoc (ing dung chii yéu trong: sang loc lodng xwong (38,9%) theo déi diéu trj lodng
xuong (62,1%). Phan I6n nghién ctru cho thdy két qua tich cuc trong cai thién strc khde cho ngudi bénh.

T khoa: Y té sd, chuyén dbi sé, hiéu qua, lodng xwong, gy xwong.

I. DAT VAN DE

Loang xwong la bénh man tinh nghiém trong
trong dé mat d6 xwong gidm dan mét cach am
tham, dan dén ciu tric xwong xdp va dé gay
hon. Tai Chau A, sb ca gay xwong dui do lodng
xwong dy kién ting tr 1.124.060 ca ndm 2018
lén 2.563.488 ca vao nam 2050." Nguoi chau A
cling chiém 55% dan sé c6 nguy co bi gdy xwong
do lodng xwong trén toan thé gi¢i.2 Ty 1& méc va
tlr vong do gay xwong do lodng xwong ngay cang
tang Ién nhanh chéng kéo theo ganh nang cho
ngwoi bénh, gia dinh, xa héi cling tang 1én dang
ké&. Ngoai ra, gdy xwong do lodng xwong cling
anh hwéng dén viéc cham séc strc khde va tang
ganh nang kinh té. Gay xuwong dui ¢ lién quan
dén ty lé t& vong 30% sau 1 nam va 53% nguoi
bénh bj gdy xwong dui khdng con kha nang sinh
hoat doc lap." Gay xwong dui lam téng dang ké
nguy co tlr vong trong thdi gian sau gay xwong
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va c6 nguy co cao gay xwong tiép theo. Tuy
nhién, co t¢i 80 - 95% ngwdi bénh tai mét sé co
s& y té xuét vién sau khi phau thuat gay xwong
dui ma khéng cé phwong phap diéu tri chdng gay
xwong hodc k& hoach quan ly.3 Mot s6 nghién
ctru chi ra rang > 40% ngudi bénh loang xwong
bd cudc khi tap thé duc va chi c6 khodng 40%
dén 70% ngudi bénh tuan tha liéu phap dung
thudc thap hon nhém nguwoi bénh ung thw hodc
bénh tim mach.*5 Do d6, diéu quan trong trong
chién lwoc quan ly lodng xwong la sang loc-phat
hién s&m, chan doan va diéu tri lodng xwong
nhw mot hoat déng 1dm sang thuwdng quy. Cac
nha cung cap dich vu cham séc strc khde khong
ngtrng tim kiém cac dich vu y té& sb c6 thé hé tro
cho céac cong viéc nay nham muc tiéu tiét kiém
th&i gian, chi phi, tang hiéu qua trong cham séc
va diéu tri bénh. C6 rat nhiéu mé hinh, thuat toan
tri tué nhan tao dwoc gidi thiéu cé kha nang dw
bao nguy co gay xwong, loadng xwong tuy nhién
thach thirc I&n nhét thuong dwoc dé cap doé la
viéc tich hop cac mé hinh nay trién khai déng
bd v&i hd so strc khoé dién ttr clia ngwoi bénh
trong khi phai dam bao dworc tinh chinh xac, chét
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lwgng dir liéu cling nhw bao mat di lieéu. Muc
tiéu cGia nghién ctru 1a tdng quan hiéu qua cua
y t& sb trong trong sang loc-dw bdo nguy co’ va
theo dbi diéu tri lodng xwong trd 1&i cho cac cau
héi nghién clru sau:

1. Loai hinh y té sé nao c6 kha ndng sang
loc-dy bao nguy co loang xwong, dd chinh xac,
dod nhay, d6 dac hiéu nhw thé nao?

2. Loai hinh y té s6 nao dang dwoc ng
dung trong thuc té 1am sang va dwoc danh gia
hiéu qua nhw mét thtr nghiém l1am sang?

Il. NOI DUNG TONG QUAN

Nghién cru s& dung phwong phap tdng
quan hé théng luan diém, dwoc thuc hién va
bao cao theo hwéng dan Preferred Reporting
Items for Scoping Reviews (PRISMA-ScR).

1. Co’ s& dir liéu va chién lwore tim kiém

DPbi voi bai tbng quan hé thdng nay, cac
ngudn da xuét ban da duwoc xac dinh bang cach
tim kiém céac co s& div lieu PubMed. Chung toi
sé tién hanh tim kiém toan dién dé xac dinh tat
ca cac 4n pham lién quan. Chung téi tap trung
tir khéa vao ba phan chinh:

(1) Bénh loang xwong,

(2)y té sb, va

(3) hiéu qua.

Chién lwoc tim kiém duwoc thiét ké bang
cach két hop cac tir khoa va cac diéu kién lién
quan dén ba phan chinh dwoc dé cap. Tat ca
cac tir ddng nghta cé thé cé cla cac tir khda
nay sé dwoc xac dinh va dwa vao dé bao quat
toan dién hon vé chi dé& nghién ctu. Toan tr
“OR” dé lién két tat ca cac thuat ngir va tir ddng
nghia thanh cac nhém cu thé lién quan dén cac
tir khoa chinh va toan tr “AND” dé lién két tat
ca cac nhém thanh chudi tim kiém cubi cung.
Cu thé, cac tw khoa:

Strc khée xwong:

Osteoporosis, osteopenia, bone health.

TAP CHI NGHIEN CUU Y HOC

Y té sé:

e-health, m-health, telehealth, digital health,
telemedicine, digital technology,
intelligence, machine learning, deep learning,
big data, mobile data, Electric Health Record,
Personal Health Record, Electric Medical
Record, telephone app, mobile app, portable,
web, web database, computer, call, video,
videophone, virtually observed treatment, SMS,
webcam.

artificial

Hiéu qua:
economics, cost efectiveness, health
technology assessment, impact, effect,

evaluation, cost, costs, costly, costing, value,
budget, prediction, predict, decision support,
decision aid, care pathway, treatment pathway,
clinical pathway.

2. Lwa chon nghién ctru

Tiéu chuén Iwa chon:

+ M6 ta vé loai hinh, cong cu (rng dung y té
sb cu thé.

+ Lién quan dén sang loc, dw bao nguy co,
theo ddi, tw van diéu tri lodng xwong, strc khde
xwong, gay xwong.

+ C6 dé cap dén hiéu qua sang loc hoac kha
nang ng dung hodc hiéu qua kinh t&, xa hoi.

Quy trinh Iva chon nghién clru nhw sau:

Sau khi nhan dang cac tai liéu trong cac co
s& di¥ liéu bang phwong phap tim kiém theo két
hop thuat nglr, viéc lwa chon tai liéu dwoc chia
thanh hai vong phan loai.

+ Vong phan loai 1: Qua viéc doc tiéu dé
va tém tat, cac tai liéu dwoc loai trir theo tiéu
chuén & trén.

+ Vong phan loai 2: Cac tai liéu con lai sau
khi qua vong 1 sé duwgc thu thap tai liéu toan
van. Cac thanh vién nhém nghién ctru sang loc
doéng thoi dua trén tiéu dé va phan tém tat cua
mdi bai bao, dwa theo tiéu chuén Iwa chon da
mo ta & trén.
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Tiéu chudn loai troe:

+ Bai tbng quan, d& cwong nghién clru, thw
tbng bién tap, chuyén dé-chwong sach.

+ Khoéng cé bai toan van, khéng xuét ban
bang tiéng Anh.

+ Khoéng c6 can thiép y té s6.

+ Khong danh gia hiéu qua cta y té sé.

3. Trich xuét théng tin nghién clru:

Tat ca dir lieu dwoc truy xuét tlr bai bao
toan van sé dwoc nhap vao biéu mau thu
thap, lwu trir thdng tin dwéi dang tép Microsoft
Excel. B4t ky sw khac biét nao sé dwoc gidi
quyét bang cach thao luan dé dat dwoc su
ddng thuan ctia ca nhdm nghién ctru. Khung
trich xuét dir liéu bao gdm cac phan: Tén tac
gia, ndm xuét ban, qudc gia xuat ban, tén té

< S6 tai lidu duoc ghi nhan tir co S tai liéu dwoc loai bo do:
=] s¢ dir liéu Pubmed —*»| - Khong lién quan dép chii dé nghién ctru
~§ (n=192) (sang loc bang tidu d&) (n=106)

Sang lgc ti€u ghuén chon lya S6 tai liéu dugc loai bo do:

bang phan tom tat —»| - Khong phai nghién ctru goc (n=20)

o (n=86) - Tém tat khong dap tng di€u kién (n=18)
g .
ot
=
o
®

Sang loc tiéu chuan chon lya " S tai ligu dugc loai bo do:

bang doc toan vin (n = 48) - Khéng g dung y t€ 56 (n=18)

— - Khong danh gia hiéu qua (n=11)
- Khong c6 bai toan van (n= 1)
)

=
2]
=
:§ S6 nghién ctru duoc dura vao
A~ phén tich (n = 18)

chire; thiét ké nghién cru, thdi gian nghién
clru; c& mau, dac diém ngwoi bénh; loai hinh
y t& sb ap dung, thoi gian-hinh thive trién khai,
két qua.
ll. KET QUA
1. Péac diém cac nghién clru

Tbng cong 192 nghién ctu da dworc tim thay
tlr cac co s& di¥ liéu. Sau khi ra soat tieu dé va
tom tat nghién cu, 144 nghién ctru bi loai trie.
Téng cdng 48 nghién clru dwoc ra soat toan
van, trong dd, 30 nghién ctru bj loai trir. Cac ly
do loai trr bao gdm: 18 nghién ctru khéng trng
dung y té sb; 11 nghién clru khong dé cap dén
hiéu qua va 1 nghién ctru khéng co bai toan
van. Cubi cung, 18 nghién clru dwoc lwa chon
dé dwa vao phan tich chi tiét.

So dd 1. Biéu d6 PRISMA vé quy trinh lwa chon nghién ctru
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Phan Ién cac nghién cru dwoc dua vao
phan tich (16/18) déu la nghién clru quan sat,
chi c6 2 nghién ctru th® nghiém lam sang.
Trong do, c6 7 nghién ctru vé mé hinh sang
loc nguy co' lodng xwong bang tri tué nhan tao
(38,9%), 6 nghién ctru vé cac ng dung trén
dién thoai (mHealth) va nén tang Website dé
theo déi strc khde xwong, tw van, gido duc vé
16i sbéng, dinh dwéng cho ngui bi lodng xwong
hodac cé nguy co cao bj lodng xwong (33,3%),
5 nghién ciru vé& cac (rng dung theo ddi, quan
ly ngwdi bénh c6 nguy co cao gay xwong hoac
sau gay xwong do loang xwong (27,8%).

2. M6t sé mé hinh ng dung y té sé trong
sang loc-dw bao nguy co lodng xwong

Ung dung y té sb ndi bat va phd bién rng
dung trong sang loc lodng xwong la tri tué nhan
tao cu thé & day la cac mé hinh may hoc. May
hoc (Machine learning) la mét tap hop con cla
khoa may hoc tinh va la mét linh vwc cla tri
tué nhan tao dwoc st dung gan day trong dw
bao nguy co lodng xwong cho thay hiéu qua dw
bao vuot troi so véi cac md hinh hdi quy truyén
thdng. Cac thuat toan may hoc (ng dung trong
7 nghién ctu dwoc dwa vao phan tich bao gém:
LR (Linear Regression), RF (Random Forest),
XGBoost, SVM (Support Vector Machine), ANN
(Artificial Neural Network), KNN (K-Nearest
Neighbors), LightGBM (Light Gradient boosting
machine), CB (CatBoost), NB (Naive Bayes),
SGB (stochastic gradient boosting), BFDA
(Bagged Flexible Discriminant analysis). Trong
do, 3 thuat toan dwoc str dung nhiéu nhét 1a:
RF (6/7 nghién ctru str dung), SVM (4/7 nghién
ctu st dung) va LR (4/7 nghién ctru st dung).
Cac nghién ciru déu s dung tham chiéu la két
qua do mat do xwong bang phwong phap DXA.
Céac mé hinh may hoc cho hiéu suét dw bao tét
hon cac mé hinh truyén thdng véi AUC (0,682
- 0,91).

Bang 1. Mét s6 nghién ctru trng dung mé hinh-thuat toan may hoc dw bao loang xwong

éu qua

Két luan

Hi

Bién s6 diu vao

Thuat toan

Gioi

Tac gia (nam)

Quoc gia

-Mé hinh day dd: AUC: NB Mé hinh may hoc

(0,859), SVM (0,854), GBM cai thi

(0,838), LR (0,825), do

- Trinh dé hoc van

M6 hinh day da

Nam: 214 GBM, SVM,

Yang va cs

hinh

xac trong dy bao

6c
loang xwong.

én di

’r giam chiéu cao

én st giam c

-Ti

2

- Tudi, gi&i, BMI

NB
- Chu vi eo

(2023), Trung  N@: 586

- Tién st loét da day

- Thu nhap

u6ct

- M4t réng do bénh

-S

nhay (77% - 87%), do dac

bi méat

M6 hinh rat gon POST hiéu (74% - 86%), d6 chinh

- Tudi, gidi, BMI

0 rang

2

- B6 sung vitamin D

X4c (75% - 85%)

- POST: AUC: NB (0,858),

bi mét

0 rang

2

- Hoat déng thé chat -S

nhiéu

- Trinh d6 hoc van

SVM (0.858), GBM (0,851),
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Cac &ng dung cé thé duoc phan loai theo
muc tiéu khac nhau: (1) &ng dung theo doi
(theo doi dinh dwé'ng hang ngay, cac bai tap va
cac triéu chirng clia bénh, (2) (rng dung danh
gia (cung cép cho cac chuyén gia y té va nguoi
bénh cac kiém tra dudi dang bd cau héi khac
nhau dé danh gia ngwdi bénh va (3) rng dung
do lwdng (do mot sé théng sb hodc bién sb lién
quan dén bénh loang xwong).341217.1920 Trong
do, 10/11 (90,9%) &ng dung dé cap dén hiéu
qua cai thién strc khde cho ngudi bénh bao
gdbm mét hodc nhiéu linh vwc khac nhau: cai
thién chéat lwong cudc sbéng, gidm nguy co té
nga, cai thién ty 1& gidm BMD, ting néng do
canxi va vitamin D trong mau, tang ty |é tuan
tha diéu tri, gidm ty 1& t& vong do té nga. 2/11
(18,2%) nghién ctru dé& cap dén viéc cac ng
dung y té sé giup gidm chi phi trong diéu tri,
cham séc nguwdi bénh loang xwong.

Vé hinh thic lién lac, cac tng dung cho
hiéu qua tét 1a cac rng dung cé su tham gia
phéi hop cta nhiéu don vi, nhiéu chuyén
khoa khac nhau. Ravn Jakobsen va céng sw
da nghién clru va phat trién rng dung “My
Osteoporosis Journey” c6é sw tham gia cla
tt ca cac bén lién quan, bao gdm cac nha
nghién ctru, phu ni, bac si, chuyén gia cham
séc strc khde va nha thiét ké ng dung.™
Nghién ctu cling th&r nghiém (*ng dung trén
nhitng phu n&r méi dwoc chan doan méc bénh
lodng xwong khong triéu ching cho két qua
tot (94,4% nguwdi str dung rng dung hai long).
M& hinh FLS theo ddi nguwdi bénh sau gay
xwong 1a mé hinh phd bién va cé hiéu qua
tot. Day la mé hinh phong ngra gay xwong
thr phat véi sw tham gia cla nhiéu chuyén
khoa cung cam két, hoat déng dwa trén mang
lwdi didu phdi vien. M6 hinh nay gidm dang
ké ty 1& gdy xwong th phat, tang ty 1& diéu
tri tr 44% dén 66%, chi phi tiét kiem cé thé
Ién t&i 16,7 triéu d6 la cho 2,5 triéu ca gay
xwong do lodng xwong mdi nam tai Hoa Ky.

TAP CHI NGHIEN CUU Y HOC

FLS da lam giam gay xwong, giam chi phi,
tdng s6 nam séng diéu chinh theo chét lvgng
va cai thién két qua bénh lodng xwong. Ngoai
ra, nghién ctru cta Park va cong su cho thay
hinh thirc lién lac béng tin nhan qua ng dung
khong hiéu qua trong viéc tao dong lyc tuan
thd chwong trinh tap luyén cho nguwdi dung.

IV. BAN LUAN

Tri tué nhan tao, giup sang loc loang
xwong hiéu qua hon

Cac md hinh may hoc da chirng minh duwgc
hiéu suat vwot troi hon cac mo hinh phan tich
hdi quy truyén théng véi AUC trong nghién
ctu tbng quan nay dao dong tr 0,682 dén
0,91. Thuéat toan hdi quy (LR) cé hiéu suét
cao hon déi v&i cac mé hinh don gian, cé it
yéu t6 dau vao vi trong sé cac thuat toan hoc
may thi LR la thuat toan phan loai don gian
va phi hop véi di liéu co sw phan biét tuyén
tinh. M6 hinh cé yéu tb dau vao cé méi lién hé
phi tuyén, c¢& mau nhd, thuat toan NB va SVM
c6 hiéu suét dy bao tot hon.® Cac thuat toan
nay khéng cé khd ndng can bang di liéu do
do sé kém hiéu qua hon khi bién sb dau vao
phirc tap va c& mau tang Ién. V&i div liéu co
tinh phi tuyén tinh va nhiéu bién twong tac (xét
nghiém, tién s&), c& mau I&n vira phai, thuat
toan RF c6 hiéu suét ndi trdi hon.”® Dbi voi
cac mdé hinh c6 nhiéu bién sé dau vao phirc
tap, cAu truc da dang, bd di liéu véi c& mau
Ién bao gébm ca nam va ni¥, thuat toan XGB,
AdaBoost cé hiéu suét sang loc cao hon.5™
Tuy nhién, XGB, AdaBoost |a cac thuat toan tbi
wu hoa phtrc tap, né can nhiéu tai nguyén tinh
toan, dac biét khi lam viéc véi di liéu I1&n. Diéu
nay co6 thé dan dén thoi gian huén luyén lau
va tiéu thu bd nhé lon. Bo cac thuat toan hoc
co giam sat, dwoc tich hgp vao cac irng dung
y t& sb s& sang loc nguoi bénh theo mirc dod
nguy co loadng xwong tr d6 dwa ra phwong an
can thiép phu hop véi hanh vi va dac diém, 16i
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sbng clia tirng ca nhan, do dé cai thién duoc
hiéu qua can thiép.

Ung dung y té sé trong quan ly loang
xwong

Cac phién ban nang cao cla cac trng dung
mHealth... cé thé thwc hién quan ly loang
xwong lau dai théng qua qué trinh hoc va huén
luyén trén internet bang cach s dung tri tué
nhan tao (Al) va phan tich di liéu I&n. Ngoai ra,
Al cling dong vai trd quan trong trong qua trinh
tw quan ly lodng xwong. Cac hé théng théng
thwdng dwoc st dung dé xi ly div liéu stre khde
kém chinh xac hon va thiéu sw hoi tu so v&i cac
hé théng dwoc Al hd trg. Cac nghién clru da
phan cho rang Dich vu lién két cham soéc gay
xwong (FLS) Ia md hinh cham séc loang xwong
t6t nhét, co hiéu qua vwot tréi. Tuy nhién, cac
quéc gia dang trién khai déu la nhirng qudc gia
phat trién, cé ngudn lwc cling nhw néng luc didu
phdi-quan Iy hoat déng da nganh tét. Singapore
la nwée dau tién thwe hién nghién ciru bai ban
vé chi phi diéu tri gdy xwong dwa trén di liéu
vé ty & gay xwong va lodng xwong va chi phi
cham séc gay xwong dwoc 14y tir co s& di liéu
cla Bo Y té. Piéu nay dam bdo rang dir liéu
dwoc sir dung c6 tinh dai dién trén toan quéc,
dang tin cay va chinh xac. Bay cling la nghién
ctu dau tién nhw vay vé hiéu qua vé chi phi cta
viéc cham soéc loang xwong co sw tham gia chat
ché clia Bo Y t& quy md quéc gia.® Dé co duoc
nghién clru nhw vay doi hdi sw hop tac chat ché
gitra cac nha cung cép dich vu cham séc sirc
khde va cac nha hoach dinh chinh sach cung
nhau tao ra cac giai phap cho cac van dé trong
viéc quan ly lodng xwong.

Mét trong nhitng tng dung ndi bat cla y té
sb 1a hé thdng H so bénh an dién t (EMR:
Electric Medical Record) va H6 so strc khoé
dién t&r (EHR: Electric Health Record) va H&
so src khoé ca nhan (PHR: Personal Health
Record). Théng tin trong PHR thwéng bao gdm

sw két hop théng tin 1am sang tir cac 1an kham
bac sT, két qua strc khoé va két qua xét nghiém
va di¥ liéu ma ho co thé ty theo ddi tir thiét b
theo dbi tai nha hoadc cac thiét bj y té deo trén
ngudi. PRH c6 thé truy cap 24/7, cho nguoi
bénh quyén chi dong dbi chiéu st dung thubc,
tang cwong quan ly tw cham séc va phong nglra
cac bénh man tinh. Nhw vay co sé& di liéu ERH
va PRH khi cé s tich hop, déng bd di liéu tir
nhiéu ngudn &ng dung y té sé khac (mHealth,
eHealth, FLS...) chinh la mé hinh cham séc,
quan ly lodng xwong mot cach toan dién, lién
tuc, ddm bdo can thiép kip thoi véi hiéu qua
tuan tha diéu tri cao.

Han ché

Chién luvgc tim kiém cta nghién cru trén chi
mot co s& dir liéu Pubmed do kha nang mién
phi, dé tiép can. Nhém nghién ctu khéng tiép
can duwgc cac co s& dir liéu khac nhw Scopus,
Web of Science, Embase, va Cochrane Library
do nhirng co s& di¥ liéu nay yéu cau tra phi va
khong thé dang ky ca nhan trong khi d6 & Viét
Nam khéng c6 mét co sé gido duc dai hoc nao
dlrng ra mua tai khoan truy cap nhitng co s&
d liéu nay. Chinh mét phan tir han ché nay nén
nghién ctvu tap trung tim kiém va dwa vao phan
tich cac (ng dung y té sbé lién quan dén bénh
lodng xwong va chi yéu mo ta thiét ké nghién
ctu, c& mau. Chét lwong cac nghién clru duoc
ra soat don gian théng qua kiém tra chi sb trich
dan dwoc cdng khai trén trang Pubmed.

V. KET LUAN

Céac ng dung y té sb cho thay hiéu qua
trong sang loc lodng xwong trong céng dong,
cai thién ty 1& tuan tha diéu tri, gidm ty I& to&
vong, giam ty 1& bién chirng gay xwong tai phat
tlr d6 gidam ganh nang chi phi trong viéc quan ly
lodng xwong. Nhirng rng dung nay dwoc tich
hop tri tué nhan tao tao nén co s& di¥ liéu Ion
cho céc bac si lam sang cé thé nghién cru cai
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thién viéc cung cép dich vu chdm séc strc khoe.
Tuy nhién, can déng bd cac ing dung vao hé
thdng hd so strc khde dé co6 co s& di liéu 16n,
ca nhan hoa viéc quan ly, theo déi va diéu tri
cho tirng nguwdi bénh theo théi gian thurc.
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clinic-an effective

Summary

DIGITAL HEALTH IN OSTEOPOROSIS MANAGEMENT:
A LITERATURE REVIEW

Osteoporosis is a progressive silent disease. The incidence and mortality of osteoporotic fractures
are increasing rapidly, leading to an increased burden on patients, families, and society. The objective
of this study is to explore the applications of digital health in the screening, monitoring and treatment of
osteoporosis. The study was conducted according to a comprehensive research process, searching
the Pubmed database. The search content focused on three main parts: osteoporosis, digital health,
and effectiveness. The selected original articles were published from January 2014 to September
2024 in peer-reviewed international journals. A total of 18 articles were included in the analysis.
The main applications of digital health include: predicting osteoporosis (38.9%) and monitoring the
treatment of osteoporosis (62.1%). Most studies have shown positive results in improving patients’
health.

Keywords: Osteoporosis, fracture, machine learning, digital health, outcomes, effective.
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