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Abstract

Objective: Contrastive analysis of wearable product uCare and Holter in electrocardiographic monitoring, to
demonstrate the clinical value of uCare in community cardiac rehabilitation.

Method: A total of 16 patients aged from 45 to 75 years with cardiovascular disease underwent uCare and
Holter examination simultaneously. The heart rate fluctuation, cardiac rhythm disturbances and ST-segment de-
pression episodes during the examination were recorded and compared between uCare and Holter examination.
Result: (D No significant difference in heart rate fluctuation was observed between uCare and Holter examina-
tion(P > 0.05). @ One subject had frequent supraventricular premature beat and successive supraventricular extra-
systoles, one subject had frequent ventricular premature beat, two subjects had auricular fibrillation, and one
subject had ST-segment depression. No significant difference was found between uCare and Holter examination
(P >0.05).

Conclusion: The uCare and Holter examination have similar accuracy. The uCare can be used in community
cardiac rehabilitation.

Author's address The First Affiliated Hospital of Nanjing Medical University, Nanjing, 210029

Key word uCare; Holter; cardiac rehabilitation

DOI:10.3969/.issn.1001-1242.2017.01.009
A H VLA RIS H (SBE201171159)

1 R ER S — M E R B Bty I 50, 210029; 2 AR EIRIF B R AL RN 4% S0 IS5ty 3 @iREY
VEHTRIA AR TE, Lo, Wik, IR B0 Uik H 4. 2016-03-22

www.rehabi.com.cn 39



Chinese Journal of Rehabilitation Medicine, Jan.2017, Vol. 32, No.l

VTR O I8 A H R ZE T, E ol
Wo mRET M EEREEY, CIEFREE N EAT
A KRG UE B AR SCRF RS2 O B A2 BB A 48 27
SRR FERE Al A R , IR S ol a1 SR 2 ik
FF ) R A R B R, R T R 5 0t
FEMUESE T SN LRI LR E TS, HRTEIN
ONERE AN, HUNM SRy F . R
SO RS S TR LAG RS S5, B S A X
52, DMEIZRASON AR AR o (LIS A 2 A X R
O 1) EE SR A DI 2 M ) R, A DX R R BE P A
REAG R A2 VI i B 0 XSS , S BOR 5 900 I A8
o R JC T SE IR SRR A 11 2, DN T A AL A
SN A H2 5 KBS, | BB MRIR 25 [ I R AT
Bt , BRSSO E B,

R AT rp R B R AR
P 2 5 1 IR 58 rh O B VR AR S B A 2 i
F8H i B I 1) AT 2E I A uCare W AR R 1A
AL H T DL X SE 15 R R AL A B AL B &2
O, TR S 55 N 51T L 58046 01 W B - et
DX AR IINZR , [R]85 52 o T DL i T AL S i
FAR B F IO, T [F OREA DO R R DI 2R A
RNE S 2O 1) o

g A& .0 8 K (dynamic electrocardiogram,
DCG) X 44 Holter, BB 5 1 1A M S B & H o
AT R B A O FLAE L S I R N H 35 B )
B)r 1k o AR n] 2RI A uCare BRI #5191
LoHLE B 5 Holter 17X Eb , A IE uCare RAE(F .
R PR A P R AT , S AR A DL JIEE B B2 P A 10
SR BLnt

1 #R5H®
11—k

E1 RARSERGE

%’ | s

[

“a -

BERER Fl |

40 www.rehabi.com.cn

A 5T 18 HURE 5T A — B BE O DU RE = 2013 4F
6—7 H AT shZS O HL IR AL 1) 16 1100 130 R 35
Y 56—84(72.19+8.04) %, 16 | & Y947 e 00k
9 52 G O 12 Wb v A B A 85 4 T bR s o 5 L UE
SRR A T A HRE S A IR iE S M A AR 2
ik 2 /b — LSS BB AE=50% ) , i 1—18(6.63+
4.79) 4, Forp 119 B3 A A R I B, 3 491 A
HEIA DB, FIRESIAE L0 shid
O S 1B A R S R s A
B [l 2 e A I N 2, HLDUBGE S I RE S R
U, A8 FERRE R RITR S B A2 08 B AR DO T RE
1.2 ik

B 573383 [R) I il 8, uCare F11 Holter 1% 2 7F H
ARG GO0 HEAT MO . B 5E B R A Y uCare
RG10 8750 UL S AR i A B2 B R 2 A% Jak )
2% 55 N FHIC G A 5Tt I R A 7 B TE SIS IR T il
SEOHLE B ANE SN E B . Z &GS R
EAE S R 55 REW TR (4
A4S 1Y) Gl e B e . B R
2% [ T BE M 11— S [ R 5 B RIKSE 2247
PGl A5 o L T M5 22 A G55 TR iz ik B
Ffih . FREBE S 2 BE T-HL (F12E uCare FM Ab
FRARAE ), T HL A RG10 HH &5 A #8 3 10m. T IF
uCare RG1015 5 REGATF WA IFE X ERE, &
Hoo L fE S B e I Uk S B FAL(E2),
FEAL W 3 v I 243 . Holter iy At 5% E 28 4 FR 2\ )
TLC 4000 B+ — a0 BT LIRS
2 R i &, X 2 FT uCare RG10 Fl Holter %
VORI A 2SR . SR AT 1 320 TR A

&2 uCare RG10ZhZSMEIEFN

121bpm

b 68 bpm




¢H4EE54E

2017 4F, 55324 45 111

AT 4% bR uCare 152 25 MR 4, o4y 15 4 28 35 34 58 1%
uCare RG10 Al Holter (45 K 4E -
1.3 Gt

Bl B LB bRifE 22 08 . T A BRI 4
SPSS 22.0 #FK B, S AEA A Hoy 22574, Wi
ZH AR HBCXT ¢ K36, P<0.05 My 25 54 k7 X .

2 H#R
21 DR

SIS AR W uCare Fil Holter FRAEMLHLES
PEATXT AT, SR B XS T G 56 0 ) b 568 15 91 £
B /INE -0 P T . 45 o 15 1 R
ILRBIE 22 R ETEE X (P>0.05), Wik,

%1 uCare# Holter /NI EH BB M RELE (xts)
RGN 25 SR (R /51)

e 1 » »
A uCare Holter i i
1 68.08+4.47 68.92+3.92 2.057 0.064
2 60.00+4.17 60.39+3.87 1.686 0.110
3 42.84+2.77 42.92+3.06 0.172 0.866
4 74.92+5.55 75.42+4.27 0.736 0.477
5 66.71+£3.65 67.07+3.38 0.626 0.542
6 85.50+6.67 86.42+6.91 1.396 0.190
7 47.70+5.05 48.00+4.95 2.051 0.056
8 71.17£5.70 72.00+£5.88 2.057 0.064
9 69.67+£3.14 70.08+3.68 0.585 0.570
10 71.67+6.14 71.83+4.59 0.223 0.828
11 58.92+5.60 60.17+£5.42 2.159 0.054
12 90.08+5.71 90.75+6.02 1.483 0.166
13 65.83+5.89 65.92+3.92 0.111 0914
14 65.50+4.78 65.67+£3.98 0.283 0.782
15 69.76+2.93 70.58+2.54 1.603 0.137

22 DHFSREAR K

15 B B HA 1 (G 8) B & % kR
i, uCare W15 19 A3 /B2 1 F 48 %0 (637.50+
217.41) 55 Holter il 15 45 % (654.17+220.03) AH Lt 2=
S EEMEZ X (P=0.069) ., uCare 15 A1Z 1 H
HA/INGTE M K B (24.00+£16.26) 5 Holter il
a1 (251721685 ML ZE R LR EHE X (P=
0.111) . uCare Kall %= F MK & &0 7K, Fl
Holter £ 25 5 — 2. 7 1 B8 (45 2) 557
B ] B (9:00—14:00) H B4 & % 1 -4, uCare
131912 B E B/ 5 M R 5(777.20+360.00) 5
Holter 7545 5 (780.80+355.09 ) #H . 25 5 TG i 35 1k
B (P=0.583). A208E(G'56,7) L

£T B, uCare Kl 25 51 7RO B 4T Bl 15 100% 11 Holt-
er K45 SR —3% . A 1B (G5 13) i —id 1k
ST Bt HH 2 AKX, uCare Rl 25 5 i /R iz s 12132
0 B ST B (-4.5mm) , K6 HY B [E] S5 A 45 L 5
Holter Faill| 25 S —2

3 itig
31 WFEE

KEOEREERRLREE =R, REHE
JETR ERR IR O R E 2 — | AN I E
& R WA IRE W ZFET , B REE I AE0mE
P o L AL, D REPEAR 4 R 12 alia T HR
FEVET R T4, A5 3R— o B A SN 2T
DU 1 175 50 LR I . VEGF A B T 42 500 LA
TGP, B O WEAE 28 DI BEY , AR S5 K i
YIZRAT Lhid i VEGF A b 2 a8 02 i 00 LS S AL
bt i FRASE A SR B A BT, RS I i W] AR AL
R R,

B AR E B A T LA Z2 7 T 4 0 E PR 3 A
FH A T O MR RS I AR T3 X
RGN AN TE %, B A R W A BRHLH] , T3k
RO A8 A BT VH R B s AR BE A R Tis sl Ak
J5, DT e i 52 oA WA

O NERE S A2 B T %O M dgis s KL
SR ISF ) AR, Hrp R S B E LA Y 12 Bl
BE o H R e 12 35 B Iy 720 3Rk BT RE A
HBF RN 50%—80%1E AR, H¥izsh
1o A R R B B R A BB AR FE A
PRI I, ey A 4 £ 8 B 2 D11 e 3 38 381 0 3R K -
RO R (ARG AT o BRSO L4577 R e R
ZINGrid Rl ge s BLOER & O LB S Ak,
Al A R SRS RO FUIR O, A DR B2 I R 22
A SR 28 JUE B A St ) i ]

Pk D 2 I Bt i K & R 4, B R R
GERFERA IR A ELSC R A RN, R ek
AR AARBRN A BT AH DA B, DT S A Py
Rl . H T AR I R B L B AR RN
B AL PR ARFRC 2280 W L EAE SN AEY)
BLES AR AR b (8 B A o™ A B B 5 mT Bl s
i b 38 o) TCER P 2% A5 3%, N ITT (A5 25 2R S BHE 5 1Y

www.rehabi.com.cn 41



Chinese Journal of Rehabilitation Medicine, Jan.2017, Vol. 32, No.l

G HAF AT AR,

R BEAS TR 5 R 2 B R 2L B I 2% 5
FHERG T T B B T B B A R 2
FE IR AR 5 R B 2 AR 2 A, AL AT 2Rk X ik
75 uCare RG10 8l 250 HLIC A A5 SE 0 SR I
FERFEMOBMGE . SAHE HIL R8P <40
W) 8 B (P> 150 /41 ) TP O HRH (F E
PO B | MO Shad 0 BB I B = AL
S PH A O B G2 A ) O LR i 1 2l 2R
(ST BeUB AT I 5% ) R B BB, uCare & 1)
T R N S O U O A R A 1 Oy Uk %
25 A EIE NI DR IE B S 7RO A4S A R AR g
53| W26 . I3 — )71, uCare if A] AR A 28 2
(1) 8 B0 B R I ZRET B LR Y 2 3
LRI T TR A O 38 uCare & H TR B 2/ iR
G Y InE 25 B, YR O AR TR A R K
O ZERHE T R B 18 YDz sl PR IE
AR RGN AL 2, BERZI
2 S ONINEER = ST B BN e S S S Suw i I v
BT R T R R AL B T B 45 A 51 AT LA 7
o3 EAR BB A BRANE SRS, i B R A AR
TR, SRR 07 %8 DREAE X
P R A R A A5 B 2 A ke
32 Rt

uCare RG101E R —Fh 48 I & i1 1 AT 28 5
FoU HAF S0 SR B A, B R AR 0 WA M AR e
PR RS R I R I FH A GBI . AR A
KAEM AT FEFR B, AR LIS I 11 uCare RG10 Hlf
PR P A4 8h 2500 H ] Holter E1 75 FLAFFSE . Holt-
er M] ¥ 10 5% 24h O HLTE B I 2 L 72, R BLH AL
ECG A5 e BB Lo EE R 1 RO JULBR I, 2 1 PR 20-#r
it A2 B B AR . FRATIREHLIEE 16
B0 ML A5 R A (R 14 DRl 5 Tt 7 1 1 S5 ) [+]
il 3 uCare RG10 F1 Holter s 250 H [T, il 38015 25
A R I T H R AR TS TS 8, SEI A5 R A R
uCare RG10 Fll Holter 3/ 250> B3, R R A 1YL HLE 5
PR F A3 BT ATTAS: AR SE B 45 5
33 AR
330 IR W « AR S SR FH C X ¢ 46 3 43 B 15 461
H & Holter A uCare 5 A B /INE 27028 25 5L i

42 www.rehabi.com.cn

NP T ZE S T TR (P> 0.05) . %45
FeArUER T uCare L3R Mo A HERRPE RS E M. A
BB 435 (8] B uCare /0> %80 55 45 S W IK F Holter K530
S5 (R /NI 3400 ZE 22 (S ), [l 8 5 7 S 0
[ 32 B E O, A% AE GUERTE H 18] 38 5 1 SRS
T H B, % ] B uCare W (4O L T Y 3 ECRD ()
IEE NIE = €N R G e 1 (AN Y PN T s =
B KR 32 Bl i uCare 5 10 BE NG G A8 5%, 1]
AE HH B (B] A 7, DTS 380 o 2 A P i 25
3.3.2 U HL SR WA A NS I A A B b AT 1 R
B A B RN E R A, 1 R
W R 2 A SR R ECE T A6 36 X6F B 43 # Holter 11
uCare M 1545 R ERY 22 KL B EMEE L (P>
0.05) . A 2013 HBLL GrerEm, 14 835 H L ST
Bt 5% H , Holter 1 uCare £l 5 545 — 2, 2 45 SR A
—EFRE _FIEB] T uCare X Co Ha S5 17 00 W 425 (14
JEPE R
34 FEREX

O T2 B A2 U 5 v s 3 Bl o B 1 T
P, W PRAE il 2 B 52 3 sl Ak s 3 i AR 238 R A
FERESR B . ASHUEIL J5 S2 (1) uCare I RN B FE HR
L AUF FH uCare X0y (1) I 25 51 E 32 R4 DA
PRUE EEE BN Gk B8R B R X R I
SR RNE . R uCare sCo 2% W I ) MEAF 1 AR
P 2 O o LA DX A B . AR SR A
uCare FlIlfi PR 55 H FH A9 0 B W 3% 4% Holter A X L
ST, FEAUESE T uCare X /L2 W (4 m] S, DT
A uCare 7ERR YN ZRrb () W FH B8 T 564l

O ML/ EE B TR H B AR T BRI 25 b Bilies mT
RER AL OGS 50, Il af O/ 8 8005 sl & ek
EFRATBR TR, E AR —E R L
UEBA T uCare X 8 35 L 2 8155 0 1 1000 7 T 2k
T PR IE B8 B i3 uCare 16 ) F H B L S5 6
AE 7 RIS o B H e 3 R R A Rk 2h R R s
R AR BN R AR REA RIS — B A i2ih . b
HhuCare AT LIARYE H 35 1) B B 521 DL fe K0
Y R Bl P R L T (R I T R
RIS YIS Bl B, AT 78 43 PRIk A8 R S V)
EZRiOR Sy d
3.5 B JRIBRYE



PHAEE S 20174F, 45324 45 1101

+&

S R SO0 JUE B A 1 B 2 A B 4, i e
S R A2 v ALt i 5 990 A 000 2 e R BT
uCare XJ:Cr HLAF 55 H1 ST B S T I8 e 2% ) Ao e
FUER T o B2 AR 5T e B 15 65
9 EE S 1911 S B 1) o BB S 7Y ST Beek %, AN

43 UE ] uCare 7E3X J7 T W A9 AT S . @
SRS AE BTz 0O R R TR AT i — 2P
uCare Fl Holter X} LA 5T , DA 7843 1E B uCare 7E 4+ [X.
FPCo T B A Hh R 1 AN

J14h , uCare SR F- 5 HL A [ 5 78 M B 1 AR
OGS, B ERIZNE S AT 58 H 2 uCare (1)
FE R TE , TE 5 221 uCare BF & At vl A 2235 etk
ARG I [R]

S 30k

(1] oo i A0 A 2 5 2 o o 0 A
2% ,2015,30(7):617—622.

Schuler G, Hambrecht R, Schlierf G, et al. Regular physi-

20 14V EEE[]. H

(2]
cal exercise and low-fat diet. Effects on progression of coro-
nary artery disease[J]. Circulation, 1992, 86(1):1—11.

[3] Haskell WL, Alderman EL, Fair JM, et al. Effects of inten-

sive multiple risk factor reduction on coronary atherosclero-

sis and clinical cardiac events in men and women with coro-
nary artery disease. The Stanford Coronary Risk Interven-
tion Project (SCRIP)[J]. Circulation, 1994, 89(3):975—990.

[4] Niebauer J, Hambrecht R, Velich T, et al.

Attenuated pro-
gression of coronary artery disease after 6 years of multifac-

torial risk intervention: role of physical exercise[J]. Circula-

ok

AT 2016 4555 101, 1156 51—1158 TRF LIRS ity i

M TR RN B hr 2 — HREE

[3]

(6]

(7]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

%”ﬂﬂﬂé%%ﬁéﬁ /=
# o fFﬂ‘JH:EIEo

mf —

tion, 1997, 96(8):2534—2341.

Lu X, Wu T, Huang P, et al. Effect and mechanism of in-
termittent myocardial ischemia induced by exercise on coro-
nary collateral formation[J]. Am J Phys Med Rehabil, 2008,
87(10):803—814.

Wang SEJi LY, Li A, et al. Body sensor networks for ubiqg-
uitous healthcare[J]. J Control Theory Appl, 2011,9(1):3—9.

Shen M, Gao J, Li J, et al. Effect of ischaemic exercise
training of a normal limb on angiogenesis of a pathological
ischaemic limb in rabbits[J]. Clinical Science, 2009, 117(5):
201—208.

Lin A, Li J, Zhao Y, et al. Effect of physiologic ischemic
training on protection of myocardial infarction in rabbits[J].
American Journal of Physical Medicine and Rehabilitation,
2011, 90(2):97—105.

Lin S, Lu X, Chen S, et al. Human coronary collateral re-
cruitment is facilitated by isometric exercise during acute
coronary occlusion[J]. J Rehabil Med, 2012, 44(8):691—695.
X P, o B AR T o0 e ot s A A Qg A s g [0, o
APy I 75,1997,20(2):72—74.

ZEHEP A A A A RN R AR R R N B U =2 AL
FHITY. [ R AT B2 4R ,1993,8(1):25—28.

AR R 2 O L 2 2022, T T B A2 2 20 LB
Ze D23, M E B AR 24 22 D I LA % M0 28 B 25 S D
5 Gy E T AR ] P ARG LA 44 5.2013,41(4):

267—275.
TR PR AR I L5 [I]. B 70 i 5 2524 41%,20009,23
(12):1—6.

KM £ S 354 7 uCare RGIO AU 5 2 248 WA AR O i

R T TS 0]. BE T 4,2014,27(1):1—7.

A5 it

R )—SC (25t TRl ER )

43

www.rehabi.com.cn





