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Giwong bénh da nang can cé mot hé théng dién dé dam bdo cdc hoat dong cua
giwong mot cach ty dong. Vi nhitng givong cé nhiéu chire ndng, cdc chire ning hoat
dong dong thoi c6 thé xdy ra xung ddt. Bai viét nay trinh bay két quda nghién civu thiét
ké hé thong dién nham tranh xdy ra trwong hop xung dot, bao dam an toan cho nguoi
bénh ciing nhi két cau co khi ciia giwong.

Tw khéa: Givong bénh da ndang, an toan cho giwong bénh.

1. DAT VAN BE

Ngay nay yéu cau chat luong cudc song (Quality of Life) ngay cang cao nén doi
hoi chat lugng cham séc y té ciing phai dugce nang 1én d¢ dap ung nhu cau thuc té cta
x4 hoi, diéu d6 da tao ap luc cho h¢ théng y té cling nhu toan bo nén kinh té.

Theo s6 liéu thong ké tir ndm 1990 dén 2017, hang nam, trén thé gidi c6 tir 140
dén 161/100.000 dan bi dot quy [1]. S6 liéu nay & Trung Qubc 16n hon 2 1an trung
binh trén thé (354/100.000 dan) [2]. Trong khi d6, ty 16 mic méi dot quy & Chau Au
tir 95 - 290/100.000 dan [3]. Bén canh d6t quy, ti 18 chin thwong so ndo & tré em trén
thé gidi 1a 47 - 280ca/100.000 tré, trong d6 bi nhidu nhéat ¢ hai nhém tudi la dudi 2
tudi va tudi vi thanh nién (15 - 18 tudi) [4]. Mdi nam trén thé gidi cd 69 triéu nguoi bi
chén thuong so nfo, nguyén nhan chi yéu do tai nan giao thong, cao nhat ¢ Chau Phi
va Pong Nam A (56%) [5].

Céc nghién ctru théng ké cua cac nhoém tac gia khac nhau cho thiy tén thuong
ty song ciing chiém ti 18 tir 8 - 246 ca/triéu dan tuy timg khu vue [6 - 8].

Nhiing bénh nhan dét quy nio, chan thuong so nio, ton thuong tiy séng thuong
phai ndm diéu tri dai ngay din dén nhitng thuwong tat thi cap nhu loét do dé ép, teo co,
cung khép, loang xuong...

Loét do d& ép (Pressure Ulcer) hay con goi 1a loét givdng, loét nam 1a rat thuong
gip & tat ca cac bénh nhan, dic biét la nhitng bénh nhan ton throng ndo, tuy séng va la
nguyén nhan kéo dai ngay nam vién, gy tén kém, can tré muc tiéu phuc hdi chirc nang
va anh huong 16n dén tam 1y bénh nhan. Phan tich dir liéu trén toan thé gidi cho thiy ty
18 loét & bénh nhan khoa diéu tri tich cuc tir 0,9 % dén 41,2% [9,10].

! Hpi dong Truwong, Truong Dai hoc Hong Dikc
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3 Bénh vién Pa khoa Triéu Son, Thanh Hoa



TAP CHI KHOA HQC TRUONG DPAI HQC HONG DPUC - SO 51.2020

O Viét Nam chua c6 s6 liéu qudc gia vé dot quy ndo, chan thuong ndo, chin
thiong tiry sdng, loét do deé ép, cac di chimg do nim vién kéo dai ciing nhu cac chi phi
chira tri cho nhitng mat bénh nay; Tuy nhién, theo mdt ) thong tin [11], udc tinh moi
nam cé hon 200.000 ngudi mic dot quy, 800.000 ngudi mic chin thuong ndo va trén
3000 nguoi tén thuong tay song, da phan nhiing bénh nhin nay déu khuyét tat ning
né, nhidu bién chung va thuong tit th cip nhu loét, teo co, han ché tim van dong
khép, lodng xuong...; cac thwong tat thir cdp ndy 1am tri hodn muc tiéu phyc hoi chirc
ning, kéo dai thoi gian nam vién, ting chi phi diéu trj va 13 nguyén nhan giy tan phé
tham chi la tr vong.

Vit 1y tri liéu phuc hdi chic nang 12 phuong phap dugc tién hanh sém ngay tir
khi bi bénh nhim giam thiéu hinh thanh cac thwong tit thi cp, giup ngudi bénh duy
tri va phuc hoi tdi da cac chuc nang van dong va sinh hoat, giup ho co thé séng doc
1ap, nang cao cht lugng séng tham chi ¢o thé quay lai hoc tap hay lam viéc.

Trong vat ly tri li€u thi van dong tri li¢u 1a hét stc quan trong, lam giam thiéu
hinh thanh céc vét loét ty de, viém phdi do nam lau, tao thuan loi cho duong tiéu hoa va
tiét niéu tranh nhidm trung tiéu va tao bon; ddi voi hé co xwong khép, tap van dong gitp
duy tri tAm van dong khdp, d6 dai cia bap co, tranh teo va co rit cic bap co, tranh clng
khép va lodng xwong & nhitng ngudi bénh phai nam diéu tri kéo dai. Pdi véi ngudi
bénh nam liét givdng, viéc lan trd phong loét phai dugc tién hanh déu din 2 - 3 gio mdi
lan, mdi 1an lin trd phai két hop xoa bép cic ving ty de, vd rung 1ong nguc, xoa bop
huéng tam két hop tap mot vai dong tac van dong cho cac chi thé dé phong tranh w tré
tudn hoan hinh thanh huyét khéi ¢ tinh mach siu cua céc chi dac biét 1a hai chi dudi.
Nhitng cong viéc nay chu yéu dugc thue hién bing tay boi cac ky thudt vién vat 1y tri
lidu va diéu dudng cham séc. Tuy nhién do diéu kién vé nhan lyc con han ché din dén
viéc lan trd va tap luyén cho ngudi bénh chua dugc thuc hién mot cach déy da nhu yéu
cau cta viée diéu tri din dén nhiéu bénh nhan van bi loét, teo co, ctimg khdp, hinh
thanh di ching x4u, can trd su phuc hdi cua nguoi bénh.

Dé hd trg cho viéc cham soc va phuc hoi chire nang cho nhitng bénh nhan noi
trén, hién nay nhiéu loai givong bénh va thiét bi phuc héi chirc ning di dugc nghién
ctru ché tao va da c6 mat trén thi truong voi nhiéu ching loai, mau ma. Tuy vy, nhiing
loai givdong va thiét bi phuc hdi chirc ning nay ciing ¢ mdt sd han ché nhu chura tich
hop céc chiic ning cua chiéc giudng véi cac thiét bi tap phuc hoi chirc nang. Piéu nay
iy ra bat tién khi bénh nhan mudn st dung cac thiét bi phuc hdi chirc ning.

Thuc hién dé tai nghién ctru khoa hoc “Nghién ctru ché tao giudng bénh da
chtrc nang nham hd trg diéu tri bénh nhan liét van dong, cung khép va cai thién chét
lugng cot sdng cho ngudi bénh” theo don dat hang cia UBND tinh Thanh Héa, cu
thé 12 nghién ctru ché tao giwdng bénh c6 4 chirc nang: (1) Piéu chinh tu thé nhu nim
ngua, ndm nghiéng sang hai bén, nira nam - nira ngdi, ngdi va dimg; (2) tap van dong
cac khdp chi dudi dé phong cimg khép, teo co, lodng xwong va huyét khéi tinh mach;
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(3) kéo gidn cot sdng that lung bang chinh trong lrong ctia chinh ngudi bénh dé diéu
tri dau thit lung; va (4) di chuyén theo y mudén cua nhan vién y té, bénh nhan hoic
ngudi nha..., hé thong dién an toan cho givdng bénh can phai dugc nghién ciu nham
bao dam an toan ca vé dién ciing nhu co khi.

D6i voi ngudi khong tinh tao, khong thé tu diéu chinh cac tu thé ciling nhu diéu
chinh trong qua trinh tap luyén, c6 thé xay ra mot s6 trudng hop cac van dong ddng
thoi s& gay nguy hiém cho nguoi bénh do su xung dot giita cic van dong. Ching han
ngudi bénh dang trang thai ngdi lai cho 1at nghiéng hay dang ¢ trang thai nim nghiéng
lai cho nang dui... P& co thé giai quyét duoc van dé nay, chuong trinh phan mém di
dugc tinh dén. Tuy nhién vi mot 1y do nao do, chang han cam bién bao thiéu chinh xé4c
dan dén chuong trinh khong thé nhén ra. Vi vay cac van dong dong thoi ¢ thé dién ra
ma khong ké dén diéu kién cho van dong. Piéu nay din dén nguy hiém cho nguoi
bénh ciing nhu két ciu co khi.

Ngoai ra, ddi véi cac nude tién tién, ngudi nha bénh nhin khong ngdi 1én
givong bénh. O Viét Nam, mic du dd c¢6 quy dinh nhung viéc ngudi nha ngdi 1én
givong bénh 13 rat phd bién. Viéc nay khong gy anh hudng 16n dén givong thong
thuong nhung d6i v&i giudng tip luyén thi phan chan trén givong bénh thuong duoc
dé tu do dé co thé tap chan cho nguoi bénh. Do vy viéc ngdi 1én phan nay s& lam anh
hudng dén két cau co khi. Dé an toan cho két cdu, can phai cé két cau d& chan va dau
givong. Tuy nhién, khi ¢6 két cau do nay thi viéc ha chan hay ha déu dé tap khép néu
khong thdo d& cac phan d& chan va dau tuong (g s& khong chi khong tip dugc ma
con phé hay két cau co khi. Dé bao vé két cdu co khi ciing nhur van duy tri chirc nang
tap cac khép nay cira givdng thi hé thong an toan ciing phai tam ngimg hoat dong cua
khép khi phan chan va dau cham vao thanh d. Céac khdp s& duge tip sau khi thao do
cac phan d& tuong tmg.

Do viy, dé dam bao mot cach tuyét ddi an toan cho ngudi bénh, 16p bao vé thir
hai can phai dugc thiét 1ap. Bai viét ndy bao cao két qua nghién ciru hé thong an toan
cho giuvong bénh noi trén.

2. PIEU KIEN AN TOAN
2.1. M6 ta kha niang cia giwong

Kha nang cua givong co thé dwoc mo ta bang cdc trang thai sau day

Ché d¢ nam ngang (mdt giong) Ché d¢ 1gt trdi (mdt givwong)
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Ché dj ldt phai (mdt giwong) Ché d¢ ngdi, tdp chdn (mdt giwong)
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Ché dé ngéi, tdp goi (Hinh chiéu canh) Ché do dung kéo gidn cot song (}Tmh chiéu canh)

Hinh 1. M6 hinh giwong bénh da ning
Luu ¥ rang chan va dui bén trai va phai hoan toan doc lap v&i nhau. Diéu nay
cho phép ngudi bénh dugc tap luyén ddc 18p cac khdp phai va trai.
Mot sé diéu kién an toan ddt ra

Piéu kién khi It nghiéng trdi, phai: Viéc 1at phai hay trai chi duoc thuc hién khi
toan cac khop cd, lung, dui, chan phai ¢ trang thai tu do. Déng thoi, tai mot thoi diém,
chi ¢ thé thuc hién 1énh 14t hodc sang phai, hoac sang trai. Néu lat phai va trai déng
thoi thi s& phd hiy co cdu co khi cua giuong.

Piéu kién khi ndng lung: Viéc niang lung chi dugc thuc hién khi trang thai 14t
nghiéng (trai, phai) khong duoc kich hoat. Ngoai ra, goc hop boi lung va dui tréi/phai
can phai nho hon mot géc tdi thiéu nao d6 (thudng chon 90°) dé tranh truong hop
ngudi bénh bi ép khi dong thoi nang lung va dui tdi da.
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Piéu kién khi ndng déc givong, kéo gidn cot song: Khi ddc ha givong, dau hoac
chén c6 thé cham véi phan gia d& tuong Gng (dam bao do viing chic cua givong) thi
hé thong phai ngimg lai. Di nhién viéc thay déi nguoc lai v6i di chuyén ban dau phai
duoc thuc hién ma khong bi can tro.

3. THIET KE HE THONG AN TOAN

Nguyén tic chung: D& bao dam dugc céc yéu clu trén, ching t6i lya chon thiét
bi gdm cdng tac hanh trinh (sau nay dugc viét tit 1a CT) va diot nin dong (sau nay
dugce viét tat 1a D). Mot sé CT c¢é muc dich 1a cap dién cho cac driver. Mot s& CT véi
muc dich 1a cdp va ngit dién dén xi lanh dién. Nhiing CT nay duoc lap song song véi
diot voi muc dich 13 ngin dong theo chiéu di (ing vi nang/ha) va ngat khi gap van dé
(bao dam an toan) nhung cé thé thye hién chiéu nguoc lai khi dwoc cdp dong nguoc.
Luc nay diot s& cho chiéu nguoc (mg v6i ha/nang) ma khong gip tro ngai.

3.1. B4 tri hé thong cong tic hanh trinh

. hgle_l t;ong CT duoc bo tri tai cac vi tri
Véi ky hiéu cac CT bang cac s tha tu

trén hinh 2. M&i CT nay phai ngit khi céc

thao tac twong tng sau day dugc thuc hién:

1. Khi nang lung; 4]

2. Lat trai; 1]

3. Lat phai; 6

4. Lat trai hodc phai;

5,7; 6,8: Dui phai, trdi nhé hon ¢ B
9, 10: Nang dui phai, trai; 11

11: Nang giuong;
12-17: Chan cham thanh d¢ chan;
18-20: Dau cham thanh d& dau.
, ChuylaCT 5va7;6va8 dugc gh@'p
noi nhu trén hinh (trai). CT 5/6 dugc gan
v6i lung con 7/8 gin voi dui phai/trai. Khi

lung va dui gdp qua muc (nhé hon «) thi Hinh 2. So' db b tri cac cong tic
soi diy ndi 2 CT cang ra va ngat ca 2 CT. hanh trinh trén h¢ thong co khi

Luc nay lung va dui twong Gng khong thé
tiép tuc gap lai dugc. Hinh 3 lan luot trinh bay h¢ théng dién cho viéc thuc hién cac
thao tac lat trai, phai, cac khop.

Cac driver s€ nhan di¢n dp vao 12V va xudt dién ap ra 12V theo 2 chiéu nguoc
nhau nhim diéu khién cac xi lanh dién nang/ha khi c6 Iénh tir vi xir ly. Céc xi lanh
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dién dam nhén viéc tap cho céc khdp twong tmg. Céc cong tic hanh trinh duoc lap dat
trén so dd va duoc danh s thir ty trong Gmg nhu so dd bé tri cong tic hanh trinh va
nhiém vu cda chung.

3.2. Nguyén tic lam viéc ciia hé thong
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Hinh 3. So' @0 bo tri cic cong tic hanh trinh trén hé thong dién
3.2.1. Piéu kién khi ldt nghiéng trdi, phai
Trang théi 14t trdi, phai chi dugc thuc hién khi nguoi nim ngang, tu thé thing
ngudi. Khi do, cong tic 1, 9, 10, 11 ndi tiép véi nhau va déu déng (lung, di phai, dui
trai, givdng khong duoc nang). Dién 12V duoc cép cho 2 driver cia xi lanh diéu khién
1at tréi va lat phai.
3.2.2. Piéu kién khi nang lung

Néng lung chi dugc thuc hién khi ngudi ndm ngira, déng thoi géc nang lung va
cac dui khong nho hon 90°. Lung chi dugc ha khi phén dau khong cham thanh d& dau
(tao su chéc chin khi c6 ngudi nha ngdi 1én dau givong).

Khi nang lung, dong +12V tir driver (chan phia trén) qua CT 4 (d6ng khi lung nim
ngira), 5, 6 (khi géc nang lung va cac dui khong nhé hon 90°) va CT 19 song song véi
diot D19 (do vay bat ké 1a phan ddu cham vao thanh d& dau thi déu c6 thé nang lung dé
tranh cham hoic thdo do phan d& d4u) qua xi lanh r6i vé OV (chan phia dudi driver).

Khi ha lung, dong di tir +12V vao chan phia dudi driver qua dong co; qua 4,5,6
(song song véi diot 456) qua CT 18 néu phan dau givong khong cham vao thanh do
dau néu ha lung). Khi cham vao thanh d& dau, CT 19 ngit, bao vé hé thdng co khi. Dé
lung ha ngang, can phai nang dau.

10
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3.2.3. Ha ddu, ha lung va ha giwong

Pé dam bao co thé ha dau véi gbc Am nhung van cé co ciu thanh d& dau dé
bao dam d6 chic chin khi cé ngudi ngdi 1én dau giudng, mot hé théng 3 cong tic
CT 18-20 duoc lap dit.

Khi ha dau, néu phén dau cham thanh d& dau, CT 18 ngét. Do diot D18 ngan
dong khi ha dau nén xi lanh dimg lai. Tuy nhién viéc nang dau khong bi anh hudng,
nghia 13 lic nay van c6 thé nang du binh thuong. Dé c¢6 thé ha diu ngudi hd tro phai
thao hé thong khung dau giudng (45 dau).

Pé bao dam tuyét dbi an toan cho co cau co khi, CT 19 va 20 duoc lép dat dé
khong ché viéc ha lung va ha giudng trong truong hop cb van tao géc am véi lung.
Theo @6, khi ha lung, CT 19 s& ngat khi phan ddu cham vao thanh d& dau. Luc nay ¢6
c¢6 thé nang dau dén géc 0 dé ha lung. Tuong tw, khi ha givong ma goc ¢d van am,
phan dau ciing s& cham thanh d& dau va CT 20 ngat mach. Viéc ha giuong chi c6 thé
tiép tuc néu nang dau khoi gia tri goc 0.

3.2.4. Bdo vé dui va lung khéi géc bé hon gid tri a nao d@é (trdnh nguwoi bi ép)

Khi géc hop béi lung va dui (tréi, phai) nho hon géc t6i thiéu a (chang han 90 do dé
khong ép lung va dui lai), co cAu kéo lam cho CT 5,7 hodc/va 6.8 ngé‘[ manh lam dung viéc
nang lung hoac dui. Dicu nay s€ bao v¢ dugc nguoi bénh khong bi €p. Viée ha lung/dui s€
khong bi anh hudng nhd dong c6 thé qua diot twong Gmg ma khéng can qua CT.

3.2.5. Bdo vé co cau co khi khi giwong cham phan do chin

Pé bao dam két cau co khi chic chan khi c¢6 ngudi ngdi 1én giuong tai vi tri chan,
thanh d& chan duoc két cdu vao givdong. Tuy nhién, néu vay thi khi ha chan s& cham vao
thanh d& chan va co thé pha hiy co cau co khi. Dé tranh dugc diéu nay, h¢ théng CT
12-17 duoc l'flp dat.

Khi ha chéan, dui, givong, néu chan cham vao thanh d& chan, CT 14 (chan phai),
CT17 (chan trai), CT13 (dui phai), CT16 (dui trai), CT12 ndi tiép CT15 ngit s& lan
lugt dimg viéc ha chan, dui, givdng. Luc nay, viéc ning chan, dui, givdong 1én dé co
thé lay khung dudi givong hoan toan c6 thé thuc hién do céac diot cho dong quay veé.

3.3. Phan dién hé thong ning giwong, kéo giin cdt song

Hinh 4 trinh bay hé thong dién phuc vu cho xi lanh dé nang giudong, kéo gidn cot
song bang trong lwong co thé. Ngudn dién cip cho hé thong nang lung 24V, c6 chung
0V voi ngu@)n 12V. Muc dich 1a str dung cho viéc thuc hién h¢ théng bao vé két cau co
khi cling nhu bao vé trang thai tap cia nguoi bénh.

Nguyén tdc: Nhidu nhat chi mot phim bam duoc kich hoat (hoac Ién, hoac
xubng cho du ngudi str dung an dong thdi 2 phim). Pong thoi, hé thong s& dimng lai
néu phan dau hoac chin cham vao thanh d& twong tng.

11
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Pé kich hoat ning hodc ha giwong, cac phim P1 va P2 duoc an dé cung cip dong
qua cudn hit cta ro le RL1 va RL2. Pay 13 2 ro le loai 8 chan. O trang thai cho, nguén 0V
duoc cAp vao mot dau chd ciia phim P1 va P2 nhd RL 2 va RL 1 tuong tng. Khi 4n céc
phim P1 va P2, mét trong hai ro le s& nging cép dién 4p OV cho phim khac. Két qua 1a
phim P1 4n trudc thi RL 1 duoc cap dong nudi va RL 2 khong duoc cip dong nudi vi khi
ddy OV cua P2 dé bi mat, cudn hut cua RL 2 vi thé khong duoc cap dong nudi cho du luc
d6 phim P2 ciing d3 duoc nhin. Diéu nguoc lai ciing xay ra néu phim P2 dugc an trude.

Két qua 13 chi mot trong 2 trang théi xi lanh dugc cp dién dp dé nang hodc ha givong.

Vi viée két ndi nhu hinh v&, xi lanh dién duge cdp dong theo 2 chiéu nguoc
nhau khi nhan 2 phim khéc nhau.

Xi lanh duoc cAp dong qua 3 cong tic hanh trinh. CT4 déng khi trang thai lung
khéng bi 14t. Luc d6, ngudn 0V méi dugc cap dé cac ro le RL 1 va RL 2 hoat dong.

=

Hinh 4. Hé thong dién cho kéo gidn cdt sdng

Cac CT 12,15, 20 ngét khi phén 2 chén, dau cham vao thanh d& tuong ung. Luc
do, xi lanh b1 ngét dién, bao v¢ hé théng co khi. Luc nay, chi cé thé 4n phim nguoc lai
dé nguoi ding can phai thio do phan khung chan hoidc ddu givong twong tng.

4. KET LUAN

Viéc nghién ctu, lap dat hé thong an toan 16p 2 cho giwong bénh da niang néi
trén nham hd tro hé théng an toan tir phan mém cua hé thdng dién nham diéu khién
cac xi lanh dién, bao dam hoat dong ciia cac khép dién ra duge an toan cho ci ngudi
bénh va hé thong co khi ctia giwong hon rat nhiéu bsi hé thdng cong tic hanh trinh va
diot rat khé hong. Hé théng di duoc chay thu trén thyc té va cho két qua nhu mong
doi. Chung toi d3 thir nghiém ca ¢ tai va khong tai. Két qua cho thy khong c6 bat ctr
su ¢b nao xdy ra. Viéc nay co thé bao dam thém mot 16p bao vé ting su an toan cho
ngudi bénh ciing nhu d6 bén chic cua giudng.

12



TAP CHI KHOA HQC TRUONG DPAI HQC HONG DPUC - SO 51.2020

[10]

TAI LIEU THAM KHAO

Abolfazl Avan , Hadi Digaleh, Mario Di Napoli, et al. (2019), Socioeconomic
Status and Stroke Incidence, Prevalence, Mortality, and Worldwide Burden: An
Ecological Analysis From the Global Burden of Disease Study 2017, BMC
Med. 24;17(1):191. doi: 10.1186/s12916-019-1397-3.

Wenzhi Wang, Bin Jiang, Haixin Sun et al. (2017), Prevalence, Incidence, and
Mortality of Stroke in China: Results From a Nationwide Population-Based Survey
of 480 687 Adults, Circulation, 21;135(8):759-771. doi: 10.1161/Circulationaha.116.
025250 .

Yannick Béjot, Henri  Bailly, Jérdme  Durier, Maurice Giroud (2016),
Epidemiology of Stroke in Europe and Trends for the 21st Century, Presse Med.
45 (12 Pt 2):¢391-e398. doi: 10.1016/5.1pm.2016.10.003.

Michael C  Dewan, Nishit ~ Mummareddy (2016), John  C  Wellons
3rd, Christopher M Bonfield, Epidemiology of Global Pediatric Traumatic
Brain Injury: Qualitative Review. World Neurosurg;91:497-509.¢l. doi:
10.1016/j.wneu.2016.03. 045.Epub 2016 Mar 25.

Michael C Dewan, Abbas Rattani, Saksham Gupta, et al (2018), Estimating the
Global Incidence of Traumatic Brain Injury, J Neurosurg,1;1-18. doi:
10.3171/2017. 10.JNS17352. Online ahead of print.

Nitin B Jain, Gregory D Ayers, Emily N Peterson, et al (2015), Traumatic
Spinal Cord Injury in the United States, 1993-2012, JAMA. 9;313(22):2236-
43. doi: 10.1001/ jama.2015. 6250.

Julio C Furlan, Brodie M Sakakibara, William C Miller (2013), Global
Incidence and Prevalence of Traumatic Spinal Cord Injury, Can J Neurol
Sci. 2013 Jul;40(4):456-64.doi: 10.1017/s0317167100014530.

B B Lee,R A Cripps, M Fitzharris, P C Wing (2012), The Global Map for
Traumatic Spinal Cord Injury Epidemiology: Update 2011, Global Incidence Rate.
Spinal Cord. 2014 Feb;52(2): 110-6. doi: 10.1038/s¢.2012.158. Epub 2013 Feb 26.
Michelle Barakat-Johnson, Michelle Lai, Timothy Wand, et al (2019), The
Incidence and Prevalence of Medical Device-Related Pressure Ulcers in
Intensive Care: A Systematic Review. J Wound Care. 2;28(8):512-521. doi:
10.12968/jowc.2019.28.8.512.

Wendy P Chaboyer, Lukman Thalib, Emma L Harbeck, et al. Incidence and
Prevalence of Pressure Injuries in Adult Intensive Care Patients: A Systematic
Review and Meta-Analysis. Crit Care Med. 2018 Nov;46(11):¢1074-e1081. doi:
10.1097/CCM. 0000000000003366.

13



TAP CHI KHOA HQC TRUONG DPAI HQC HONG DPUC - SO 51.2020

[11] https://suckhoedoisong.vn/moi-nam-uoc-tinh-viet-nam-co-hon-200000-ca-dot-
quy-moi-n175429.html;

[12] https://ykhoaphuocan.vn/tin-tuc/y-duoc-hang-tuan/dot-quy-tai-bien-mach-mau-
nao-la-gi;

[13] https://www.christopherreeve.org/vi/international/top-paralysis-topics-in-
vietnamese/spinal-cord-injury.

SAFE ELECTRIC SYSTEM FOR MULTI MEDICAL BED USED
PATIENTS PATIENTS OF JOINT STIFFNEM AND ARTHRITIS

Le Viet Bau, Cam Ba Thuc, Nguyen Ngoc Han

ABSTRACT

The electronic system shoud be needed for a multi-function medical bed to
ensure its operration automatically. In these beds, in some cases, functions could
conflict with each other. This paper presents the electronic system to avoid these

conflicts. This ensures the safety for patients as well as the mechanism structure of
the bed.

Keywords: Multi medical bed, safety for medical bed.
* Negay nop bai:22/6/2020; Ngay gui phan bien: 22/6/2020; Ngay duyét dang: 28/10/2020

* Bai bdo nay la két qud nghién cvu tiv dé tai Khoa hoc va Cong nghé cap tinh, tinh Thanh Hoa

14



