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(T RIBHE A 55— B R B PO 53R 96 B 471000)

HE B8 RA T AR E 6 R IR 25 61K 3% A A9 4 (LI-BFRT) 34 4 2 &L A% (T2DM) &
HWFoh, ik RIRES T2DM B 80 ¥,k B IMAALE F K ik o A 3T B A WK A28 5 40 #], 3+ R4
BT R AHH FE St RIS T AT 45 M 9 LI-BFRT, 306 F U5 7 LB KA AT L ik
WHERMRAE, BR THUE , WARAM B A4 (HOMA-IR) M & & (FINS) &% M 48 (FPG) ke sr
E& (HbAle) KT 5 3 BLLIK, £ 5 AA 5%t 2 & L (P<0.05) ; WLE 402 3 i i E & F 5 18 4
(P<0.05) ; WLAZL B ) Ak A ARLIE) JR B BB I9] | SRR ARAT 18] | B )M 2 L 2 nt ) F-BR | B RS ed %
BERRJE #3F A KT AHIRAL(P<0.05) . 518 & T4 MILH A 69 LI-BFRT 28 F 44 TOMD &4 445 4 2
E R T FonE IR 188 R SRR,

SEHR L S MR 5 R T £ AR AT D 2 A 2 A R s BB R T 5 R s B IR B
HEDXS R8T SRR GRS : A X EH S 1008-2409(2024) 02-0168-05

Effects of LI-BFRT based on structural education on
elderly patients with type 2 diabetes mellitus

XIAO Shumin, LIU Fangfang, LIANG Xiaoli
( Department of Endocrinology, the First Affiliated Hospital of Henan University of
Science and Technology, Luoyang 471000, China)

Abstract Objective To explore the effect of low intensity blood flow restriction training ( LI-BFRT) based on blood
flow restriction of structural education in elderly patients with type 2 diabetes mellitus (T2DM ). Methods 80 newly
diagnosed elderly T2DM patients were randomly divided into the control group and observation group. The control
group were received routine education and exercise training, while the observation group were received LI-BFRT
based on structural education. The glucose metabolism level, foot blood flow velocity and sleep quality between the
two groups were compared after the intervention. Results After intervention, the levels of insulin resistance ( HOMA-

IR), insulin (FINS), fasting blood glucose (FPG) and glycosylated hemoglobin( HbAlc)in observation group were
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lower than those in control group, and the differences were statistically significant ( P<0.05). The blood flow velocity

of foot in observation group was higher than that of control group( P<0.05). Daytime body function, night wake up,

sleep time, total sleep time, daytime mood, wake up earlier than expected time, daytime sleepiness, total sleep

quality score in obsenation group were lower than that in control group(P<0.05). Conclusion Structure-based LI-

BFRT can effectively improve glucose metabolism and sleep quality and promote foot metabolism in T2MD patients.

Keywords: structural education; low intensity blood flow restriction training; elderly type 2 diabetes mellitus;

glucose metabolism level ; foot blood flow velocity ; sleep quality

XFF A 2 BUME PR (type 2 diabetes mellitus,
T2DM) (AT, 7 W I AT 460z 3l a4 25 90ih )7
FERR IR B AT A BN T, 48 TR A mp s .
X g e KRR UL, 12 B9t BE K, A AT BEHE iz Bl
0 Ko LA A o A ARG, TR b 7 2% S ) i o
e A B RRZ ) MERRE TR W
32 By A B LA |42 1 R A 7 A R i (H
SR AR XE L2 48 1 A A 5 ORI 5 B T 0T A 3
PR AR i PR A 45 A A58 A U2 (low
intensity blood flow restriction training, LI-BFRT) 52 A
SR E AR B9 DIl G 3k 3] g o B2 DI R ROCR B — b 5
X R EE T 4 T2MD ST Hil i 55 44
LS MHE RO HEAT W e, Rk G DY 6Bk O A
DRI FARE SR, T I, AR SCIR Y Ak T 45 1 1
B LI-BFRT J7 X E4F T2MD 5 BB Gk
S IS LI R MRS S5 A SR AR B 520

1 BREFE
1.1 —RAER

VEHK 2020 4F 3 H & 2023 4F 3 A RHL ok
S — B B B N 3 W RHICR 9 80 9] 2 4F T2DM £
L H R BENLECTRIE S o R R SR AL, R 2 45
40 fi], XFRRZASS 26 1], 2 14 ] 4E Y 66 ~75 % F-
¥1(70.6 3. 1) % ; {5 & 48 50 (BMI) ( 19.16 =
1.69) kg/m* , WAEL UL 28 4, 4 12 Bl - #% 65 ~ 78
% F14(69.9+4.1) % ; BMI(19.20+1.23 ) kg/m*,
H— MRk b, 2 RIS EE X (P>0.05) , HA
AP, ARWRSE BRI R R R A 5 — B 5 B P2
TETEZE By 2t v (T LS :20200318) | f 3 2 8 nf
A

PAPRE : DIFERE =60 2 ; @QRIEC T E 2 BB

PR & I 1 i S o B IR R AR (2017 BT
Ji) Y IS R T2MD ; @)% I IR =7 mmol/L; @

HEBRAR . D1 BURRG ; QFF AL RIS 3 g
B A0 S 302 B AR Sk s @I A HAL LI 25,
1.2 FHik

Xt HRZ S0t Sk F 25 A R s shill 2, AFE
A E B HRRE RO AR AL | 5 SR 9T R | i
WA LS, WIE sl ik &5 1 h, 3547
JHCPAR B R B 1A 4 R OG5 1 2l , B TE] R 10 min s 4
BB g8 G BT AT U s 4R R E I 25 | A
SRIEZRENE S, B H 1K, 8K 60 min; i )5 17
1256 | B AR SE U2, BF1 A 20 min, YIIZRHT]
EARTIMNG NS I e =) B I D ST S S E B I 0
i3z Sl RS , B 5 32 2l B | 32 3l 3 (] 25 R3S 58 |
PN, T3 A H R TPESOR

NREE it LA T 4549 1 0F 1Y LI-BFRT 4%
ORI, b 2 24 LREA 1 4 FEPI,
10 ZERHP 2, St )7 2801, 4T T2DM A7 ¢
HR AN 2R3 008 5 H Re R I, B % AAk J5 vl
<, QA B PRSI HITT S SR YT T RN,
AR YTE T IS IGRIT RSN 4 T
B RA E AR A ZURE S SR AL B PPT J7 =X
AT RIR, B H — W, Bk 1 h, @I,
W TT R E ), ] 5 min, SR )5 R JHY)
RAFTE(CF M A2 B A A BRA F RS Y-
GLC-4A) HEATORAE 40 %000 %4t % (HRR) (SRRl
FSOH) B ZEINZ 5 min, [B]HK 1 min J5 BB
1R 6 41, M BRI A 50% 2§k 245 3h bk 1] %€ &
(AOP) ., UIIZrIIIi], 75 235 WU A JR AR 58 SR 6 i
29 38 cm FHI A 1547 0 3 B ] R o st ) )
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] RO R RO 7, e R AP IR TT 5 s IF
BEINE | BYINZRET ] 45 min, 3% 3800 % (HR+40 %
HRR) (432 2] 30 min, 32 [R] {5 1.0 20
AL (VL5 BR B YT IR A R A PR A A, AL
YX301) MMz ghsm B, AR FEIN SR 4, B 1 A4
A RO Iz shim g, T3 N H
ERR Y E
1.3 WZEIER

OBARGKT-  hIER 25 I # ki S mL, >R A
4 H SR A (T R R T SO BR
F), A5 HA-8180 ) 5 I =5 i 1fil 4 ( fasting blood
glucose, FPG) . M 1L IfiL £ & 4 ( hemoglobin Al,
HbAlc) . 25 Ji§ Jil 5 % (fasting insulin, FINS) 7K -,
Fo 25 BE AU PF Al R 5 R K BT (homeostatic model
assessment of insulin resistance, HOMA-IR) = FPG x
FINS/22.5, (2 /e &P i 37 18 3 . SR FH A 7 I8 . 37 5 0
(M A i 35 B 7 4 A BR A W] RS YW-

100) K00 A2 5 2l Sk i gt 28, (3D Bl B J5i 2 - SR JH i)
FREHT IR & 3% (athensinsomnia scale, AIS) X & e
HR o R AT DA, B0 46 A B IS [] ( SCAT 5 3 ACHR iy
[]) PRTE) 73 P (B MEC P T ) | SO0 B i) 7 e
B TF) G R o | )5 2% | H ) B AR DB | H (]
JEESE 8 NAERE, NTC RN ™ H 4 FATIr, 0 45 T
0~3757 455310 , YL i i 22
1.4 GitE4E

K] SPSS 22.0 GEiT A AL BREE | THECRRER
XK 5 TR L (wts) T, H o 50, P<
0.05 4257 HA G2 E X,

2 4R
2.1 HERBEIKE
TG, M54 FPG HbAle HOMA-IR } FINS

KL F XA 2R BG4 E L (P<0.05) , 45
Wk 1 iR,

x1 FABEREIKFILE

.- FPG/( mmol/L) HbAle/ % FINS/(mlIU/L) HOMA-IR
2H ! - -
TR THE T THE TR THE T TG
X Rl 40 8.71x1.26 7.42+1.13" 7.31+0.76  6.83+0.70 " 23.95+2.31 15.92+1.17" 4.17+1.29 2.45+0.17"
WAL 40 8.69+1.32 6.91+1.04" 7.29+0.82 6.41+0.74" 24.09+1.28 10.94+2.14" 4.06+1.31 1.40+0.09"
t 0.069 3 2.100 3 0.113 1 2.607 7 0.3353 12.913 8 0.378 4 34.523 8
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05
5T s, T P<0.05,
2.2 REMREE 2.3 ERRE
THE , WEL L T Bl ik i 8 8 B K P-4 % iR TG, MELH AIS B 8 A4k B 143458 vf FE 21

B, R AEGHFE L (P<0.05) 45583 2 AR,

x2 WARIBMIREELLE

20531 n/

IRYTHI BITIE
papilcE| 40 5.27+0.36 6.29+0.48 "
WMEEL 40 5.31+0.28 6.84+0.57"

‘ 0.554 7 4.668 0
P >0.05 <0.05

W ST, * P<0.05,
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R3 WAEASIESEEE
. GAEPIN Y L 0 2R ) L H ] SR ThRE/ 45 PR HI S5 AL/ 43
S iil) THiE WIFET IRIT AR RITET AT AR WITET AT AR
XA 40 2.10£0.34  1.42£0.25°  2.01x0.28 1.05x0.18°  1.74%0.53 0.64x£0.16"  1.76+0.23 1.02+0.17"
WIZEH 40 2.08+0.41 1.01+0.19°  1.98+0.23 0.64=0.11°  1.69+0.42 0.34+0.21°  1.80£0.19 0.640.21°
t 0.237°5 8.258 0 0.523 6 12.292 3 0.467 6 7.186 8 0.848 0 8.895 1
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05
Wil pl e B AR R[]/ 43 MBS i)/ 43 H 544/ 5 H ] &/ 5y
T THE TG THiE T THa S| THF
XTHRAL 40 1.46+0.31 0.63+0.17°  0.96x0.28 0.47+0.11°  2.21£0.19 0.84£0.32°  2.17+0.43 0.79+0.17"
WIZLH 40 1.50£0.29 0.44+0.19°  0.94x0.31 0.39£0.16°  2.19+0.22 0.61x0.29°  2.08+0.29 0.52+0.22°
t 0.596 0 4173 3 0.302 8 2.605 8 0.435 1 3.368 4 1.097 5 6.141 9
P >0.05 <0.05 >0.05 <0.05 >0.05 <0.05 >0.05 <0.05

5T, © P<0.05,

3 iFig
T2MD J2 i 5 3R fl b B Al 5 o 1y — Fh 42
PEARHHEG , N2 B E X TBRG IR 2, K W1VAYT 5
77 HE N 2 IR U SRR AR R AR | S R T B IR
BERE BT R mRUNIE IR A i
Fh R 15 1 J | JE R R AR AR DG, WL
HE GG F WIS 3 A s 3 AR R
TR A S5 P 2k 2 PR A DG HR I B 2, (AR 3 15
P RAPESCAE | H A EE B GRS B LA HE MR K
FFRARSCR K ) o ROCR AR i it PR )2
G A I 3 B R B, LI-BFRT J2 1L 3 PR i 45 G a8 )3
AAEIN R =38 F 0, [R) 0 iy 2 6 AR it & A
TR 3] R 1) 5 BEL DB A AR 1L ¥ U 3 ) — Al 2k 07 =X DA
ARG B I R R A5 B4 1Y) 7 W 48 i | B IR HbALe
ROR™ | g5 E T, LI-BHRT AEg ik H I
B TH O 2 2% iR T S B 4E | F e 2 5 R
ek R AR
JiR & R HCPL R T2MD (1) EZ B RRIE, £ 5
T2MD fB 45 W s 12 2R 1 5 07 5 2k K 7 22 314
WA, PRIRIE" 9 R AR AR BRI Z
00 0 MRS 1] A5 66t A [ T e R ) R 22 PR 32 B
A AT 2 TR % 3 R RO T K SF i
A5 ARBFFELE R, ML FINS . HOMA-IR |

FPG . HbAlc /KW-J2 AIS PFAMIE T X HR AT, 56 B T 5
Jei X5 A B AW B o IR AR SR e 2 3 R TN R 4
SRR B CE $ A Bl AR Y0 ST R
W HLIE 1] F) i g, 3l B AT Ay €00 5 450 e LA TS 7 T 5| ke
{14 B A PRT X 0 90 AR 156 2, el /0 78 T W R
LI-BFRTHI 5" AMP 1 A6 25 (8 ( AMPK) T
IR B i UL N A e B G2 B 1 4 1 G B B, LA
i v B A JULRT 2 2 AR 0 R P B AR B AIR FPG K-
117 H. LI-BFRT J&7E B 4[4 Sz s B Al b JEAT 1 i R
i, BB A% 3G 5 B % LUy, wT S SOULET 2 Y T 4
L, R IR 5 2R A A PR A, DT — 20 4 g J
FEAHURE KL A AR A A R LR A
i B A B R, i T2MD HB A HOMA-IR &
MK, FHE T 5 MIZ 3, LI-BFRT X g & 1 #€
FI3Z By Je5 14 V3R AR5 Ml B A, X 42 3 UL T A 38
3 WATR T 1B TR KRR S AL DA % A JB B R AR
BRI e AR BT[] o8 0B T IE . 34 T SRR
R I 28 IK 7 1) 2 3 A4 R B IS o BB Jn 22142 144 M
F, I8 AT G BB il D3¢ [ L, 184 M B R P4
AT FE LG HE W, W 4 A T 3 ik ot 7 o v
TR, MR, LI-BFRT LL/Noi B A 4201 2k
AT SR BE VN GRACR W H 0, v VE R HLis 3l i —
Flrdg 2B AN S, B2 I A Bl T B o 48 38 3
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fi vy 2 T Bk i i B K, HLN 2R R 22 LA A9

WYBR AT AR, ST AR R AR T
ORIk, LI-BFRT 97 10 52 Wi {15, 22 4 R0 ok
o KBRS o At R ) s L B
FE DK L 378 2 0 SR e o 5k 4 P8R, , A5 B T
T A0 1L A0 i P 9 A SRR A {32 B 52 4 ek
b, AIEEEAF TS E
i

BT PEZCE Y LI-BFRT REI% A O8R5
7 354 I PN 73 A B RE R G, A Bl T B A K
PR ER AR , P s B HRARR
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