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Impact on heart rate and blood pressure of early bed-based
rehabilitation exercises in patients with acute ischemic stroke
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ABSTRACT

Objective: To investigate the immediate effects (before, during, and after
exercise) of bed-based rehabilitation exercises on blood pressure and heart
rate in patients with acute ischemic stroke prescribed early rehabilitation at
the bedside. This study also preliminarily explores factors related to changes in
blood pressure and heart rate in stroke patients undergoing early rehabilitation.

Subjects and methods: This cross-sectional descriptive study included
patients diagnosed with acute ischemic stroke treated at the Cardiology
Institute, Bach Mai Hospital, from March 2023 to March 2024. Clinical and
paraclinical characteristics were recorded for all patients, who then underwent
early bedside rehabilitation exercises to evaluate the impact of these exercises
on variations in blood pressure and heart rate.

Results: Most stroke patients started rehabilitation relatively early, mostly on
day 2 and day 3 (60% and 24%, respectively). The first session mainly consisted
of passive bed mobility exercises (60.5%), while the second session combined
passive and active exercises (57.9%). The duration of the second rehabilitation
session was significantly longer than the first (46:£11.2 minutes vs. 35+7.2 minutes).
During early bedside rehabilitation, heart rate, systolic blood pressure (SBP), and
diastolic blood pressure (DBP) gradually increased, reaching a peak immediately
post-exercise, then steadily decreased to near pre-exercise values. Pre-exercise SBP
before session 2 was 2 mmHg lower compared to session 1 (p=0.4). Pre-exercise
heart rate and DBP did not change between sessions. Five patients (13%) had to
stop exercising mid-session due to criteria such as blood pressure = 180 mmHg,
heart rate > 110 beats per minute, chest pain, or shortness of breath. Pre-exercise
heart rate and SBP were positively correlated with post-exercise heart rate and SBP.
Univariate regression analysis showed that post-exercise heart rate was influenced
by pre-exercise heart rate (p < 0.001); post-exercise SBP was affected by pre-
exercise heart rate, history of hypertension, history of coronary artery disease, and
the number of heart rate-lowering medications (p < 0.05); post-exercise DBP was
influenced by history of hypertension and the Rankin score (p < 0.05).

Conclusion: Early bedside rehabilitation is an effective and safe supportive
treatment for patients with acute stroke. Further research is needed to explore the
effects of early rehabilitation exercises on cardiovascular health, which will help
develop guidelines and design rehabilitation programs tailored to individual patients.
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TOM TAT

Muc tiéu: Khdo sat nhing anh
hudng tuc thdi (ngay trudc, trong va
sau tap) clia cac bai tap tai giuong,
déi vai HAva nhip tim & ngudi bénh
dét quy nao cap co chi dinh phuc hoi
chiic nang (PHCN) sém tai giuong.
Budic dau tim hiéu cac yéu té lién quan
dén nhiing thay déi vé HAva nhip tim
& nhling ngudi bénh bi tai bién mach
nao dugc tap phuc hoi chiic nang sém.

Péi tugng va phuong phap
nghién cdu: Nghién ciu bao gém
cac bénh nhan dugc chan doan dot
quy nao cap do nhéi mau nao dugc
diéu tri tai Vién Tim mach, Bénh vién
Bach Mai trong thai gian tU 03/2023-
3/2024. Thiét ké nghién ciu mo6 ta
cat ngang. Tat ca bénh nhan dugc ghi
nhan cac dac diém lam sang, can lam
sang va tién hanh tap PHCN sém tai
giudng bénh nham danh gia su anh
hudng clia cac bai tap PHCN bién
thién huyét ap, nhip tim.

Két qua: Bénh nhan dét quy nao
dugc tap PHCN tuong d6i sém da
phan tirngay thi 2 va ngay thi 3 (60%
va 24%). Budi tap thi 1 chl yéu la cac
bai tap thu dong lan tré tai giudng
(60.5%), budi tap thit 2 da phdi hop
cac bai tap thu dong va chi dong
(57.9%). Thai gian tap PHCN budi tap
thi 2 cao hon ¢é y nghia thong ké so
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2Truong Dai hoc Y Ha Nbi

VvGi budi tap thi 1 (35+7.2 va 46+11.2
phut). Trong thdi gian tap PHCN sém
tai giudng nhip tim, HATT, HATTr tang
dan dén cuc dai sau tap nhip tim,
HATT, HATTr gidm dan déu vé gan
gia tri trudc tap. HATT truéc tap budi
2 gidm 2 mmHg so véi budi 1 (p=0.4).
nhip tim, HATTr trugc tap khong thay
déi gitra cac budi tap. C6 5 bénh nhan
(13%) phai dung tap gitta chiing vi
cac ly do nhu HA > 180 mmHg, nhip
tim > 110 chu ky/phut, dau nguc, khé
thg, ... Nhip tim, HATT trudc tap cé
tuong quan déng bién véi nhip tim,
HATT sau tap. SU dung mé hinh héi
quy don bién cho thdy: Nhip tim sau
tap PHCN bi dnh hudng bdi nhip tim
trudc tap (p <0.001); HATT sau tap bi
anh hudng béi nhip tim trudc tap,
tién st THA, tién stir bénh mach vanh,
s6 nhom thudc ha nhip tim (p<0.05);
HATTr bi anh hudng bdi tién st THA,
diém Rankin score (p<0.05).

Két luan: Tap PHCN sém tai giudng
la bién phéap hé trg diéu tri hiéu qua
va an toan d6i véi bénh nhan doét quy
ndo cap. Can cé nhiing nghién cdu
sau hon vé nhiing anh hudng cla cac
bai tap PHCN sém lén tinh trang suc
khde tim mach cla ngudi bénh qua
d6 dua ra nhiing huéng dan va gidp
thiét k& nhiing bai tap PHCN phu hop
VGi tling d6i tugng bénh nhan.
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GldI THIEU

T6 chuc Y t& Thé gidi udc tinh rang 15 triéu ngudi
trén toan thé gidi bi dét quy ndo moi nam: trong sé do,
mot phan ba bi tan tat vinh vién va hon mot phan ba
khac (5,5 triéu ngudi) t& vong. Nhimng ngudi séng sot
sau dot quy chi dat mot ndra khd nang van déng tim
mach (cardiovascular fitness), han ché van déng cho
dai s6ng hang ngay, cang dé dan téi vong xoan tang
suy nhugc thém, tang nguy co mac cac bién cé tim
mach trong tuong lai'2. Tap luyén phuc héi chiic nang
(PHCN) ngay tir sém khi én dinh cho ngudi dét quy
nao cap cho phép phuc héi van déng, cai thién cac
khia canh khac nhau ctia nhan thrc, tang chat lugng
séng, gidam thai gian nam vién va la mot bién phap
diéu tri c6 hiéu qua chi phi tot sau dot quy "2*#. Viéc
phuc héi chiic ndng nén dugc bat dau trong vong 24—
48 gid dau sau dot quy va nén bao gém cac budi tap
luyén ngén, thudng xuyén dé cai thién két qua. Tuy
nhién chua c6 nhiéu nhiing nghién ctu nhiing danh
gid anh hudng clia nhitng bai tap PHCN sém [én suic
khde tim mach ngdi bénh. Nghién ctru nay ctia ching
t6i tap trung tim hi€u nhiing anh hudng cua bai tap
PHCN s&m lén dén nhip tim, HA cla ngudi bénh dot
quy ndo cap do nhéi mau néo.

Bdng 1. Ddic diém chung ctia nhém déi tuong nghién ciiu

PHUONG PHAP NGHIEN CUU
Lua chon bénh nhan

Nghién ctiu da dugc héi dong dao dic bénh vién
Bach Mai théng qua va dugc tién hanh lua chon bénh
nhan theo phuong phap moé ta cat ngang lay ¢6 mau
thuan tién. Tat ca da liéu lién quan dén bénh nhan
dugc bdo mat thong tin va khong lam thay déi dén
phuong phap cling nhu két qua diéu tri. Tat ca 38
bénh nhan da dugc chdn doan nhéi mau nio cap
tuyén chon vao trong nghién ctiu trong khodng thoi
gian tur t3/2023 dén t3/2024. Bénh nhan c6 chéng
chi dinh véi cac bai tap PHCN tai giuong sé bi loai
khéi nghién ctu. Bénh nhan sé dugc tap PHCN hai
lan budi thi 1 va budi thir 2 cach nhau 3 ngay va céc
bai tdp PHCN dugc cac bac si, ky thuat vién thiét ké
riéng cho tling bénh nhan tuy thuéc vao tinh trang
lam sang.

KET QUA NGHIEN CUU

Chung téi tién hanh nghién ctu trén 38 bénh
nhan thodi mén cac tiéu chi lua chon va loai tri véi
ty 1&é nam/nia la 1.51 va tudi trung binh [a 65.3 + tudi.
Céc dic diém clia nhdm nghién ctu dugc trinh bay
trong bang 1.

Dacdiém n %
o Nam 23 60.5%
Gidi tinh -
Nt 15 39.5%
Tudi (mean = sd) 65.3+10.5
Tang huyét ap 26 68.4%
Ddi thdo dudng 4 10.5%
Réi loan lipid mau 4 10.5%
Tiénsi Tién strtai bién mach ndo 5 13.2%
Bénh mach vanh 2 5.3%
Suy tim 4 10.5%
Rung nhi 8 21.1%
Hep van haila 4 10.5%
Nhip tim lic vao vién 80(70,87)
HA tam thu ldc vao vién 140 (130,160)
HA tdm truong vao vién 80(77,90)
Diém NIHSS lc vao vién 10(7.8,13.8)
Thai gian nam vién (ngay) 7431
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Dé( dié’m n %
L N khoa 30 79%

DieutrNMN St dung ti tudi mau 8 21%

Nguyén nhan nhéi méu nao faitim 10 26.3%

Ngoai tim 28 73.7%

Diém Rankin score 3(24)

Diém Barthel Index 75 (62.5,90)

Suytim <50% 10 | 26.4%

Pa s6 bénh nhan trong nghién clu dugc tap
PHCN kha s6m sau khi vao vién: 8% ngay thd nhat,
60% tap ngay thu 2. Cac bai tap PHCN duoc thiét ké
cho tiing bénh nhan tuy vao tinh trang lam sang.
Budi tdp 1 da phan la 1an tré tai chd va tap thu dong
(65.5%, 28.8% phoi hgp tap thu ddng va cht déng) va
budi tap 2 da phan la cac bai tdp phéi hop thu dong
va chi déng, chi c6 31.6% bai tap thu déng. Thai gian

tap PHCN buéi 2 nhiéu hon buéi 1 (46 + 11.9 phat 35
+ 7.2 phut, p<0.001). Trong thoi gian ndm vién bénh
nhan dugc dung thudc ha ap (UCMC 66%, chen kénh
Canxi 32%) va thudc kiém soat nhip tim chd yéu la
beta blocker (18.4%). C6 5 bénh nhan (13%) phai
dung tap PHCN gilta chttng do cdc nguyén nhan nhu:
HA>180 mmHg, nhip tim =110 chu ky/phut, dau
nguc, khé tha,...

IV

Tt

.........

Biéu dé 1. Subién thién nhip tim, HATT (hatt), tdm truong (hattr) trudc (bf), trong (in) va sau (af) tdp PHCN sém tai giudng
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Biéu d6 Boxplot thé hién su bién thién trung vi  chadm dén nhip tim t6i da & budi tap tha 2. Sau khi
nhip tim (mau xanh ngoc), HATT (mau cam), HAT-  dlng tap nhip tim, HATT va HATTr déu c6 xu hudng
Tr (mau xanh 14 cy) tai cac thoi diém trudce tap (bf),  gidm dan vé gan vdi nhip tim, HAtrugc khi tap. Khong
trong tap (in) va sau tap (af) gilra budi tdp 1 va budi 6 su khac nhau vé gia tri nhip tim, HATTr truéc tap
tap 2. Tai thoi diém trudc tap nhip tim, HATT, HATTr  budi tap 1 va budi tap 2. HATT gidm 2 mmHg & budi
déu co tang dan trong lic tap dén gia tri cuc daitrong  tap tha 2 (141 ma 139 mmHg) tuy nhién su khac biét
lUc tap. Trong thai gian tap nhip tim cd xu huéng taing  khong ¢ y nghia thong ké.

Fatt_sau_2_3

hrate_sau_2_3

100

80 130
hrate_before hatt_before

hattr_sau_2_3

75 100 125 150
hattr_before

Biéu dé 2. Méi lién quan nhip tim, HATT, HATTr truéc va sau tap PHCN

Bién thién nhip tim, HATT trudc tap budi 1 va sau tap budi 2 la tuong quan dong bién: nhip tim trudc tap
cang cao thinhip tim sau tap cang cao. Méi lién quan kha tuyén tinh do viing tin cay (khoang xam) kha hep. Bién
thién HATTr trudc tap budi 1 va sau tap budi 2 lic dau tuong quan nghich bién sau dé tusng quan déng bién,
mai lién quan khong tuyén tinh do viing tin cay rong.

Bdng 2. Cdc yéu tét anh hudng dén nhip tim, HAsau tdp PHCN sém tai giuong

o Nhip tim HATT HATTr
Cachién
95%Cl p 95%(Cl p 95%(l p
Tu6i -0.02-0.39 0.07 -0.5-0.34 0.71 -0.4-0.05 0.12
Gidi nit -445-51 0.88 -148-44 0.254 -10.3-0.29 0.06
Diém NIHSS vao vién -0.52-0.46 0.89 -0.48—1.45 0.37 -0.27-0.83 0.37
Nhip tim vao vién 0.4-0.6 4.71E-12 -0.84--0.12 0.009 -0.37-0.06 0.15
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cichicn Nhip tim HATT HATTr
95% p 95%l p 95% p

piém Rankin -163-248 067 -034-74 0.07 0.21-4.66 0.03
piém Barthel 008-0.22 0.35 0.01-058 0.052 002-032 0.08
Tién s THA -5.81-436 077 1.03-19.9 0.03 221-127 0.006
Tién sitBTD -5.64-9.73 0.59 -3.67-25.99 013 7.25-1033 0.725
Tién s TBMN 874-52 061 7.83-196 038 7.04-894 081
Tién sitbénh MV 73-138 0.53 --32.07--2.82 0.02 -2201-1.11 0.75
Suy tim 7.63-781 0.89 8.15-22.09 0.3 3.1-1407 0.2
Rung nhi 53-622 0.8 -149-79 0.54 -10.19-2.85 0.2
Nhém thudc ha nhip tim 09-102 0.09 -16.17 - 6.64 042 -121-007 0.05
Nhém thudc ha HA 201-482 041 3.15-1533 0.03 -09-66 013

S& dung mé hinh héi quy dan bién cho thay:

Nhip tim sau tap PHCN bi anh huéng bai nhip tim
trudc tap (p <0.001) ; HATT sau tap bi anh hudng bai
nhip tim trudc tap, tién sit THA, tién st bénh mach
vanh, s& nhém thuéc ha nhip tim (p<0.05); HATTr
bi dnh hudng bdi tién si THA, diém Rankin score
(p<0.05).

BAN LUAN

Céc thf nghiém lam sang Ung cac phuong phap
tap PHCN sé6m trong nhing tuan dau tién sau dot quy
céc tiéu chi an toan® c6 thé ngan ngtia bién chiing va
thuc dy qua trinh phuc héi & ngudi. Trong 5 ndm qua,
bén thir nghiém da tim cach kiém tra gia thuyét nay.
Tha nghiém 1én nhat va manh mé nhat la AVERT (Thu
nghiém phuc héi chiic nang rat sém cho dot quy) da
trung tam®. Két qua nghién ctu cho thdy 6 nhém van
ddng sém thi thoi gian bénh nhan thuc hién cac hoat
dong nhu ding thang, di lai trong phong sém hon so
véi nhém diéu tri tiéu chudn. Khéng cé su khac biét
vé ty lé t&r vong gitia hai nhém. Trong mét thir nghiém
Sundeth va cong su da phan nhém ngau nhién
nhimng bénh nhan dot quy dén kham trong vong 24h
va 24-48h sau khi dot quy Két qua cho thay xu hudng
khéng dang ké vé két qua kém han (mRS 3-6) va ty
[é t vong va phu thudc cao hon & nhiing bénh nhan

trong nhém déi ching. Tac gia Chippala et al.” da cho
thay nhom dugc tadp PHCN trung binh sém hon 12
gid va co su cai thién dang ké vé Barthel so v&i nhom
déi chiing (trung binh 35 so va&i 17,50, p < 0,001). Su
khac biét nay dugc duy tri mét phan sau 3 thang. Mot
nghién ctiu quan sat gan day dang dugc dé cap dén.
Momosaki va céng su cho thay phuc hoi chiic nang
sém la an toan va cé lién quan dang ké dén su doc lap
vé chic nang,

Quan diém chung trén toan thé gidi la hoat dong
thé luc, tap PHCN nén bdt dau sém sau dot quy; tuy
nhién, thai diém bt dau sém nhuthé nao van con gay
tranh cai, va hién chua cé protocol cu thé nao hudng
dan chi tiét vé tan suat, cudng do, thoi gian hoac loai
hoat déng thé chat trong khung thoi gian s6m nay®.
Cac thirnghiém lam sang nho gan day da thi nghiém
céc protocol khac nhau nham thic day hoat dong thé
chat bat dau trong vong 24 dén 72 gid sau khi dét quy
khai phat, nhung két qué van chua co két luan 2, tuy
nhién nhiéu nghién cttu da ching minh chi nén &p
dung mic d6 hoat déng thé luc thap & nhiing bénh
nhan trong giai doan dau sau dot quy **.

Dénh gid ngudi bénh séng sét sau dot quy cho
mot chuong trinh tap PHCN la da chiéu va bao gém
tién st va danh gia tinh trang stic khée can than. Néu
tinh linh hoat va kha nang thich tng dugc st dung
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trong viéc lya chon cac phuang phap tap PHCN phu
hap, hau hét nhimng ngudi bénh séng sot sau dot quy
dugc coi la 6n dinh dé hoat dong thé chat c6 thé trai
qua thir nghiém tap PHCN d€ c6 thé ¢6 loi va an toan
cho nhimng ngudi séng sét sau dot quy.

Qua trinh thyc hién cac bai tap PHCN tai giudng
da ludn cé nhiing tac dong doi véi tinh trang tim
mach, c6 nhing thay déi trén tinh trang huyét déng
clla ngudi bénh néi chung va nhéom bénh nhan c6
chtic ndng tim mach khéng én dinh nhu bénh mach
vanh, dét quy nao néi riéng. Khi nghién ctu dap ung
huyét déng clia nhom bénh nhan c6 tinh trang tim
mach khde manh binh thudng sau tap PHCN tac gid
Shashi cho thay nhip tim tang dang ké trong qué trinh
tap luyén tu gid tri trung binh [a 77/phat [én 174/phut
VvGi gid triT1a 58,38 va P < 0,0001 rat c6 y nghia théng
ké 2. Trong nghién ctiu do Deuk - Ja Oh va cOng sy
cho thdy nhip tim trudc va sau khi tap luyén lan luot la
58,80+ 4,38 va 169,67 + 12,83. Nhip tim tang dot ngét
khi bt dau tap luyén va én dinh & muc tang thap hon
moét chuat khi ti€p tuc tap luyén. Nhip tim tang dot
ngdt ban dau khi bat dau tap luyén dugc cho la do
phan Ung “du dodn” do vo nao tao ra, va sau dé nhip
tim tang lién tuc khi tang cudng d6 cac bai tap PHCN.
Sau khi két thuc bai tap trong vong 5 dén 6 phat, nhip
tim trd lai muc co ban trudce khi tap luyén 2. Két qua
tuong ty cling dugc ghi nhan trong nghién cltu ctia
chung téi trong ca bai tap thd nhat va tha 3 sau khi
tap PHCN sém tai giudng nhip tim cé xu hudng tang
dan dén khi dat nhip tim t&i da va sau khi tap thi nhip
tim gidam dan vé gan vaéi nhip tim nén ctia bénh nhan
trudc tap.

Cing & nhém déi tugng bénh nhan cé tinh
trang tim mach khée manh sau tdp PHCN cho thay
HATT trung binh tang dang ké sau khi tap thé duc
tr 114mmHg Ién 146mmHg véi gid tri T la 25,58 va P
< 0,0001 2 Rashida Bhatti va cdng su phat hién thay
HATT trung binh lan lugt la 118,64 + 8,05mmHg va
139,32 £ 12,5mmHg trudc va sau khi tap PHCN, con
HATTr trung binh lan lugt 1a 77,59 + 7,79 mmHg va
110,91 + 14,79 mmHg trudc va sau khi tap PHCN ™.
Trong mot nghién ctu khac do Deuk-Ja Oh va céng
sy thuc hién, HATT trung binh la 124,67 + 7,83 mmHg

va 219,53 + 29,31 mmHg trudc va sau khi tap PHCN
va HATTr trung binh la 79,53 + 2,80 mmHg va 78,60 +
10,64 mmHg trudc va sau khi tap thé PHCN 314, HATT
tang nay dugc thay trong tat ca céac loai bai tap, ti
nhe dén vura va giai doan dau clia bai tap gang suc.
Theo Chobanian va cdng su, (2003), c6 bao cao rang,
nhu mét tac dong tich cuc cla cac bai tap, tac dung
ha HA do cac bai tap la khoang 4-9 mmHg *. Co ché
ma cac bai tap cé tac dung dén HA khac nhau tuy
thudc vao cudng doé tap luyén, thoi gian va loai bai
tap, nhung ngudi ta biét rang HA giam do hoat dong
cUa hé than kinh giao cdm gidm va stic can ngoai bién
giam's, Bai tap nay gay ra HA cao c6 ty 1& chuyén sang
HA cao thuc su trong tuang lai hon 5-10 lan "7 va dé
cling la mot yéu té nguy ca doc lap déi véi cac bién
¢6 tim mach va mach mau néo 8. Trong nghién cdu
clia ching t6i HATT va HATTr déu tang dan trong qua
trinh tdp PHCN va tré vé gan nhu binh thudng sau tap
10-15 phat va khéng c6 su thay d6i nhiéu vé ca HATT
va tam truong trugc tap (budi tap 1 va budi tap 2). Ly
do cho su khac biét gidia cac két qua cac nghién clu
khéc va két qua clia chiing t6i c6 thé Ia do su khéc biét
vé thdi gian phuc héi chiic nang va viéc lua chon bénh
nhan trong nghién clu clia chidng t6i la cac bénh
nhan dét quy nao, da s6 cac bai tap PHCN giai doan
rat s6m chl yéu la van dong thu dong, lan tré tai chd
cho nén cudng do va thai gian bai tap PHCN ciling &
muic tuong d6i nhe nhang va ¢ mau nghién ctiu con
khiém t6n (38 bénh nhan) cho nén két qua nghién
clu clia chiing t6i c6 hai khac véi cac tac gid khac.

KET I.UIj\N

Tap PHCN sAm tai giudng la bién phap hé trg diéu
tri hiéu qua va an toan déi vai bénh nhan dot quy ndo
cap. Can c6 nhimng nghién ctiu sau hon vé nhiing anh
huéng clia cac bai tap PHCN s&m |én tinh trang suc
khée tim mach ctia ngudi bénh qua dé dua ra nhiing
hudng dan va gilp thiét ké nhimng bai tap PHCN phu
hagp vai tling d6i tugng bénh nhan.
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