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HWE B WA TEMEHTE 0 R b 4 61852 F A 29 % (LI-BFRT) 2+ 2% 4 2 B 4% fkJ% (T2DM) &
FW ¥, ik RIRE S T2DM B % 80 4], ¥ I F R ik 5 A sT R A LR, 40 & 40 4], xF R4
2T A E Fei S G WL TR T &M M4H o9 LI-BFRT, x40k F U5 7 4048 AR K -F 2 36 e i
HERBRAE, R TG, WREM B Z 34 (HOMA-IR) Mk % % (FINS) B2 I o 45 (FPG)  #Eft dn 4r
B G (HbAlc) K -F i s BAAAK, £ FH A A% FEL(P<0.05); WA R i ik B & T B
(P<0.05) ; LELH B 18] & 4R 2 A8 &) 2 BE N BB I | REAR AT A) | B ) 4% b A 2 A ) - B2 B )%

BEIR T B3 K T AT B 40 ( P<0.05) . £5i8 A T4 M4 F ¢ LI-BFRT & A T2 4 T2MD % %, bﬁzﬁxfcfi
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Effects of LI-BFRT based on structural education on
elderly patients with type 2 diabetes mellitus

XTAO 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

o T4 2 ARG (type 2 diabetes mellitus,
T2DM) 341 = , o W e 480z 3 al > 25 90iR 97
T HEAR B AT A RN T, 25 T4 S A Hi B %5 o
X e % S R U, A iz s R, A R RS Nz B
P05 S 1 8 A R A XU, Rt ;2% s B0 5
TSR B ARRZ ) MBS T WA
1z B AT AR 0L 42 ) IR AP 77 A R S i, {H
SEEEAEME L) B4R TE A 00 7 ORISR B, M T A 3
PRAR QRS I 37 B o 45 A (5 B A A I 25 (low
intensity blood flow restriction training, LI-BFRT) J&
56 A AT 1 I e ik B v iR B U R AR B —
A RS RHE T, X T2MD R H i S
HEGE A AE SR T HEAT 3 B, AT 3kE o DRV HROMR O A
WRIMPEARIZ SRR . B T, AR SCHR I T 45 i
AW LI-BFRT J5 22X5 2 4F T2MD 35 R K
S FEE S i 9 R R B IR 8 A A DGR PR A S AL

1 BRE S
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VEER 2020 4F 3 H % 2023 4F 3 H R RME k2%
S —FiHE = B N 3 W BRI 7Y 80 9] 2 4F T2DM £
R SR R X A RO SR A, R %
40 5], XFHRZH S 26 ], 2 14 f41]; 4R 4% 66 ~75 %, 1
PI1(70.6 £3.1) % & i & 45 %0 (BMI) (19.16 =
1.69) kg/m? , WLZE2H 5 28 {3, 4z 12 il ; 4E 4% 65 ~ 78
% F34(69.9+4.1) %, BMI(19.20+1.23) kg/m”,
H— MRk AL, 22 R IEg T2 R L (P>0.05) , B A
AP . ASHFSE ST R R A7 5 — R 5 e B
PEPRZE DL oAb (AL 5 : 20200318 ) , i85 24 3 A
A& 45,

PWAPRE : DFIE =60 2 ; QR IE( i [E 2 A8

VR A3 I 1001 5 8 B vA & & SR (2017 4E BT
F5) ) 2 A T2MD 5 )% B 1A =7 mmol/L; @A
B IR ENEIR IR A

HEBRARE : D1 BUWE IR ; @17 1E M iz sh o ik
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BB UG AT AT S L FA R R VI 4 L Ak
S PEYIZR AT 30, 4 H 1 3R, K 60 ming f¢ 5 MEAT
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W LI 5 K2 B 604 LR O R AT H I
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GG, T3 A AR IAERCR
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BNy ra] , [a) SRR RS AT g, AR T AT 8RR S s JF
f 0, VIR ] 45 min, SAFI L0 3 (HR+40 %4
HRR) iz g i [] 24 30 min, 3z B[], fif 4.0 23230
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Fl, A 5. HA-8180 ) #5 ill| 25 i Ifil B ( fasting blood
glucose, FPG) . #¥ 1k Il 2T 45 H ( hemoglobin Al,
HbAlc) | 25 i i i & (fasting insulin, FINS) 7k 3,

Fo A& A B Al R B R K BT (Chomeostatic model
assessment of insulin resistance, HOMA-IR) = FPG x
FINS/22.5, ()23 ML 37 32 JiE + 5% FH A8 75 0k 1l 3 A 10
A0 A i B BT g A BR A B AL YW-

100) K630 2 5 3 bk M0 70 380 1 (3D B I k- <% T T
T I % (athensinsomnia scale, AIS) X 8 # I
M R A T3 4, 0 455 A B I ) ( AT AR B
[E] ) ) 3% TR (I B 0B ) b 300 2 B ) L O e
MR AR ] | G BRS04 . I ) B A i L HI ()
MRS 8 MR, N BI U E 4 AT, 4 B4 T
0~3 4%, 1545 , 1t IH R f b 2%
1.4 GitSAhE

K H SPSS 22.0 St F b 3 , THECRORER
FIXCHK B, T BRI L (w2s) o, It K006, P<
0.05 K22 F BA G X,

2 #HR
2.1 FERBIAE

FHiJs , W#E41 FPG HbAlc HOMA-IR J FINS
HKPRT R IRA, 2 A GEiA 78 L (P<0.05) , 4%
RUNFE 1 PR

x 1 WAREKRBEKFILR

) FPG/( mmol/L) HbAle/ % FINS/ (mIU/L) HOMA-IR
ZH ! n
BRG] T T HimT THiE T THiE RG] THiE
XHHEZH 40 8.71+x1.26 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"
WiEZ 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"
l 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 HET L, © P<0.05,
22 REPMIRIEE 23 BERR=E
TR, WG LH 1 20 ikl g 2 B 7K P80 i 24 TG, WAL AIS 19 8 A4k FE 1F 4 B kT B 41

5, 225 A G L (P<0.05)  A5RNEK 2 R

®2 FARIMIMTEE LB

JETF K LI EE/ (em/s)

415 n/ )

IRITHI HIT )G
it HE 4 40 5.27+0.36 6.29+0.48"
WAL 40 5.31+0.28 6.84+0.57"

! 0.554 7 4.668 0
P >0.05 <0.05

W 5T ET e, © P<0.05,
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£3 WAASESEER
ma wh PN L S 2R ) L H 8] B 1A D g/ 43 B HI B AL/ S
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WL 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 0.64+0.21"
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
T e AR A TE) /43 A BERS[B] /43 H g4/ 5 H [a] EBE/ 53
T A TG R TG R THE Rl TG
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t 0.596 0 4.173 3 0.302 8 2.605 8 0.435 1 3.368 4 1.097 5 6.141 9
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LI-BFRTHJ# 5" AMP 3% 4k 8 0 ( AMPK) 35 4
5B s JUL N ) 2 W G5 FE 11 4 1 B 6 B B, LA
it s B JUURT A 25 0 0 R B B, B IR FPG K-
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PRI AE K [ I BT (), ofF AR 6 E o 34 T R 33 g
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