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W&, WOS 5048 JE K R KM . (TS= (non insulin dependent diabetes mellitus) OR TS= (Diabetes Mellitus
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trials) , PEAN AR AR DLRM 2 T R 6 D0 1R 4G R 2 19 SCHR T 2% A Endnote X9, 7 Endnote HLJE47
S SCHR B 8 B AT Sl B 1 SRR B 2 44 N 5L EROHE AT R
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2.4 Meta DHER
2.4.1 BRHIIZXT T2DM B TG 520 A58 5 W 241 5 b

TEPUBH N 25k BE X T2DM B TG M Meta 401 3L 98 A 13 TAF 5T (B 1), S50 41 A% 284 AL %t
FRZH NH 291 AL 363t 575 NLH 8 IO 5% 14 Bt BEL I 24 5 B Sk =3 5 32, 5 300 A9F 5 1) 7 BEL I 255 32 Oy v {1 5
FE SRS 17 3/ F 50 %0, BRI I e 9 1 2 200 A7 (fixed effect). s BEEPLBH I 26 %+ T2DM B # TG #
e (4 2800 MD= —0.22,95 % & A5 X [8] [ —0.40; —0.03 ], Ml B AR HOR P =0.02<C0.05 ; HI% 58 B2 Bt B I 2k
Xf T2DM B35 TG 50 B8N MD= —0.29,95% B {5 X[ —0.51; —0.06 ], M AR R P =0.01<<
0.05. S MY fE MD=—0.25,95% B {F X 8] [ —0.39; —0.10 ], M B AR P<<0.01.

Study or Experimental Control Weight Weight Mean Difference Mean Difference
Subgroup Mean  SD Total Mean  SD Total ( ) ( ) IV, Fixed + 95%Cl [V, Fixed+Random, 95% Cl
intensity = 38 5

Ramachandran 2021 24004800 12 250 04800 12 139%  13.9% -0.10[-0.48, 0.28] -t
Arora 2009 1.57 0.2100 9 1.86 07200 10 9.4% 9.4% -0.29[-0.76, 0.18] —4
Sabouri 2021 153 04300 15 166 1.9100 13 1.8% 1.8% -0.13[-1.19, 0.93]

Gavin 2010 161 14400 64 188 15000 63 7.4% 7.4% -0.27[-0.80, 0.26]

Ranasinghe 2021 123 0.8900 27 1.70 0.9100 28 9.1% 9.1% -0.47[-0.95, 0.01] —=1
Jorge 2011 17508600 12 1.78 0.7300 12 5.1% 5.1% -0.03[-0.67, 0.61]

Sigal 2007 1.62 1.4400 56 1.89 1.5900 59 6.7% 6.7% -0.27[-0.82, 0.28]

Hsieh 2018 148 09500 14 152 06600 15 57% 5.7% -0.04[-0.64, 0.56]

Total (common effect, 95% Cl) 209 212 59.2% - -0.22[-0.40, -0.03] *|
Total (random effect, 95% Cl) - 59.2% -0.22 [-0.40, -0.03] <>
Heterogeneity: Tau® = 0; Chi* = 2.3, df = 7 (P = 94); P = 0%

Test for overall effect (common effect): Z = -2.28 (P = .02)

Test for overall effect (random effects): Z = -2.28 (P = .02)

intensity = {iE32 8

Kadoglou 2013 139 05700 23 164 07000 24 155%  155% -0.25[-0.61, 0.11] —=
Oliveira 2012 17508600 10 1.76 0.7000 12 4.7% 4.7% -0.01[-0.67, 0.65]

Botton 2018 15105300 13 1.54 06600 13 9.7% 9.7% -0.03[-0.49, 0.43] o
Kadoglou 2012 153 07700 23 232 08100 24 10.1%  10.1% -0.79[-1.24,-0.34] —
Hazley 2010 2.80 1.1000 6 230 1.6000 6 0.9% 0.9% 0.50 [-1.05, 2.05]

Total (common effect, 95% Cl) 75 79 40.8% - -0.29 [-0.51, -0.06] -
Total (random effect, 95% Cl) - 40.8% -0.26 [-0.60, 0.09] —
Heterogeneity: Tau® = 0.071; Chi* = 7.66, df = 4 (P = .11); ¥ = 48%

Test for overall effect (common effect): Z = -2.51 (P =.01)

Test for overall effect (random effects): Z = -1.46 (P = .14)

Total (common effect, 95% Cl) 284 201 100.0% - -0.25 [0.39, -0.10] 2
Total (random effect, 95% Cl) - 100.0% -0.25[-0.39,-0.10] i , -

Heterogeneity: Tau® = 0; Chi® = 10.19, df = 12 (P = .60); I = 0%
Test for overall effect (common effect): Z = -3.36 (P < .01)
Test for overall effect (random effects): Z = -3.36 (P < .01)

P A ) 5 E B REL I 45068 T2DM R 25 TG M Me taZy BT 45 B IO AR bR ]
Fig. 1 Forest plot of the results of Meta-analysis of the effect of different intensity resistance

training on triglycerides in patients with T2DM

2.4.2  BLBHIIZEXT T2DM B TC 50 1) 5% B W 41 43 4t

TEPUBH YN ZRxF T2DM 855 TC 520 1Y Meta 23 B b gy A 11 A58 (8 2) , SE8e 20 A8 179 A % B4
NE 187 N33t 366 AL Horb 5 TR 5T (9 4 BELYI 24580 B85 A /2 5 5 6 SBUATF 5 1) Bt BEL U1 255 B Sy o I iR B
JREAR R 17 (E R T 50 %0, DR M0 28 425 11 2 400 07 A R v 3 B8 e BEL DI 25 %F T2DM. (B 3% TC 38 bk A9 52 W 55 1
fEMD=—0.5,95% B B A5 X8 A [ —0.60, —0.09 ], WA BRI P <C0.01; H K58 B B I 26 % T2DM 4
& TCIRFRFE MR AR MD=—0.23,95 % & {5 X 8] [ —0.55, —0.08 ], M B AR KR P =0.14>>0.05; HT BV
Xt TC $8 bR M 130 MD=—0.30,95 % & {5 X[ —0.50, —0.11 ], ML B AR AR P<<0.01.
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Study or Experimental Control Weight Weight Mean Difference Mean Difference
Subgroup Mean  SD Total Mean SD Total (common) (random) IV, Fixed + Random, 95% CI [V, Fixed+Random, 95% CI
intensity = Z32 8

Avrora 2009 4.24 0.4000 9 494 06000 10 18.9% 18.9% -0.70 [-1.15,-0.25] —

Sabouri 2021 46525600 15 475 15900 13 1.6% 1.6% -0.10 [-1.66, 1.46]

Ranasinghe 2021 45509600 27 46107700 28 18.4% 18.4% -0.06 [-0.52, 0.40] s

Jorge 2011 3.98 06600 12 4.37 09300 12 9.4% 9.4% -0.39[-1.04, 0.26]

Hsieh 2018 432 08300 12 456 06300 14 11.8% 11.8% -0.24[-0.81, 0.33] —r

Total (common effect, 95% Cl) 75 77 601% - -0.35 [-0.60, -0.09] -

Total (random effect, 95% Cl) - 601% -0.35 [-0.61, -0.09] <

Heterogeneity: Tau® = 0.001; Chi* = 4.05, df = 4 (P = .40); I = 1%
Test for overall effect (common effect): Z = -2.69 (P < .01)
Test for overall effect (random effects): Z = -2.66 (P < .01)

intensity = {33 B

Kadoglou 2013 552 07800 23 57511890 24 11.9% 11.9% -0.23[-0.80, 0.34] —r
Oliveira 2012 399 06600 10 4.38 0.8900 12 9.3% 9.3% -0.39[-1.04, 0.26]

Botton 2018 418 14000 13 3.78 06500 13 5.5% 5.5% 0.40 [-0.44, 1.24]

Kadoglou 2012 577 04400 23 627 14300 24 10.8% 10.8% -0.50[-1.10, 0.10] —=r
Castaneda 2002 48146300 29 470 55800 31 0.6% 0.6% 0.11[-2.48, 2.70]

Hazley 2010 5.40 1.7000 6 530 0.7000 6 1.8% 1.8% 0.10[-1.37, 1.57]

Total (common effect, 95% Cl) 104 110 39.9% - -0.23 [-0.55, 0.08] -
Total (random effect, 95% Cl) - 39.9% -0.23 [-0.55, 0.08] -

Heterogeneity: Tau® = 0; Chi® = 3.44, df = 5 (P = .63); " = 0%
Test for overall effect (common effect): Z = -1.46 (P = .14)
Test for overall effect (random effects): Z = -1.46 (P = .14)

Total (common effect, 95% Cl) 179 187 100.0% - -0.30 [-0.50, -0.11] -
Total (random effect, 95% CI) - 100.0% -0.30 [-0.50, -0.11] R R
Heterogeneity: Tau® = 0; Chi = 7.81, df = 10 (P = .65); I = 0% 9 -1 0 1 2
Test for overall effect (common effect): Z = -3.01 (P <.01)

Test for overall effect (random effects): Z = -3.01 (P < .01)

P2 7 [ i BE BT BEL VI 500 T2DMAE 5 TCRE M e ta iy T 45 S AR bR 4]
Fig.2 Forest plot of the results of Meta-analysis of the effect of different intensity resistance
training on total cholesterol in patients with T2DM

2.4.3 PBHIIZXT T2DM HE HDL 5 A5 52 Wi (14550 5 37 20 43 #r

LU ZRxF T2DM 55 HDL 7KV 5200 i Meta 43 B g4 A 13 B8 (1 3D, Hoh Sc e 40 8K 247
AR A K 258 A, 3t 505 AL ER S FE 12 =31 % H 2 A0 0 4 5 o B vh 12 =154 %, DA ok 2% oy A 75 2k
B 7 THT » 5 5 4 3 T S 26 L0 AR AR UG R S 4 BT g R T AN AR AR L I R ) A DT o i 4 [
SE N AR 5 B BT B I 2R %F T2DM R 3% HDL /K P 52 Wi (19 %0 W 15 MD=0.02, 95 % & {5 X [a][ —0.09,
0.13 ], MAHE AR R A P =0.68>>0.05; H Ik 3 B 5t B Il 5 % T2DM i % HDL /K F 52 Wi 1 %80 {H MD =
—0.09,95% B A5 X[ —0.17, —0.01 ], MR B AR HIR P =0.03<C0.05; FLFH I ZRXF T2DM B & HDL /K5
Wi PR 0 MID = —0.04, 95 %6 AR X ] [ —0.17, —0.01 ], M LB AR P =0.182>0.05.

Study or Experimental Control Weight  Weight Mean Difference Mean Difference
Subgroup Mean  SD Total Mean SD Total (common) (random) IV, Fixed + Random, 95% Cl [V, Fixed+Random, 95% Cl
intensity = 3 &

Ramachandran 2021 12101300 12 1.14 0.1900 12 15.6% 13.3% 0.07 [-0.06, 0.20] -

Arora 2009 1.40 0.2400 9 13303200 10 41% 5.5% 0.07[-0.18, 0.32] -

Sabouri 2021 1.36 0.4300 15 1.27 0.1100 13 5.2% 6.5% 0.09[-0.14, 0.32] T
Ranasinghe 2021 1.28 0.3500 27 1.19 3.5800 28 0.1% 0.2% 0.09[-1.24, 1.42] e E—
Jorge 2011 090 0.0900 12 1.09 0.2000 12 17.1% 14.0% -0.19[-0.31,-0.07] -

Sigal 2007 1.11 0.4000 56 1.06 0.4000 59 12.3% 11.7% 0.05[-0.10, 0.20] 4=

Hsieh 2018 1.37 03500 12 1.23 0.1600 14 57% 7.0% 0.14[-0.08, 0.36] ——

Total (common effect, 95% Cl) 143 148 60.2% - 0.00 [-0.07, 0.07] d

Total (random effect, 95% Cl) - 584% 0.02[-0.09, 0.13] >

Heterogeneity: Tau® = 0.010; Chi® = 13.12, df = 6 (P =.04); 1 = 54%
Test for overall effect (common effect): Z = 0.01 (P = .99)
Test for overall effect (random effects): Z = 0.41 (P = 68)

intensity = {38 B

Kadoglou 2013 122 04150 23 127 02300 24 71% 82% -0.05[-0.24, 0.14] —r
Oliveira 2012 0.98 0.0900 10 1.11 0.2000 12 16.6% 13.8% -0.13[-0.26, -0.00] -
Botton 2018 1.09 02200 13 1.15 03100 13 6.2% 75% -0.06 [-0.27, 0.15] —
Kadoglou 2012 1.30 0.3100 23 1.33 0.3400 24 76% 8.7% -0.03[-0.22, 0.16] —
Castaneda 2002 12517200 29 124 21700 31 0.3% 0.4% 0.01[-0.98, 1.00] —
Hazley 2010 1.20 0.2000 6 1.40 0.4000 6 21% 3.0% -0.20[-0.56, 0.16] 1
Total (common effect, 95% Cl) 104 110 39.8% - -0.09 [-0.17,-0.01] -
Total (random effect, 95% Cl) - 416% -0.09 [-0.17,-0.01] -
Heterogeneity: Tau® = 0; Chi® = 1.43, df = 5 (P = .92); I = 0%

Test for overall effect (common effect): Z = -2.13 (P = .03)

Test for overall effect (random effects): Z=-2.13 (P = .03)

Total (common effect, 95% ClI) 247 258  100.0% - -0.04 [-0.09, 0.02]

Total (random effect, 95% Cl) - 100.0% -0.03 [-0.09, 0.04] <

Heterogeneity: Tau® = 0.004; Chi° = 17.29, df = 12 (P = .14); ¥ = 31%
Test for overall effect (common effect): Z = -1.34 (P = .18)
Test for overall effect (random effects): Z = -0.79 (P = .43)

P3R5 FE U BEL I 44 T2DM AR HDLEE W Me ta ) #7 45 SR (O AR AR P
Fig.3 Forest plot of the results of Meta—analysis of the effect of different intensity resistance

training on HDL in patients with T2DM
2.4.4 HURHIIZEAT T2DM H# LDL $8 45 52 0 B9 38 5 30 20 53 Br
PLBHYIZ5%F T2DM 3% LDL S0 (1) Meta 43 #1398 A 11 TAF5E (& 4), Hop sz 4 227 AL a4l
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237 N3t 464 N s am BE B BN 2R 58 5 30, A AR FE P BRI 2R 6 I00, S Pk k46 17 ¥9<<50%0 . A itk
B A [ 20K 0 A ) R B T BEL VI 8 % T2DM B % LDL /K - 5% Wi 8 2% 0 {8 MD = — 0.24, 95 % & {5 X Ji]
[—0.42,—0.07 ], M AR ZCR P<<0.01; i IRs BEHTRH I ZR 4T T2DM (3% LDL /KF- 52 i 1) 2% MD =
—0.02,95 % E5 X A1 —0.29,0.24 ] MR AR GUR P =0.87>>0.05; B IIZE 4 T2DM B % LDL /K F 5
I8N MD=—0.18,95 % B 5 X [H][—0.32, —0.03 ], ML B AR LR P =0.02<C0.05.

Study or Experimental Control Weight Weight Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total (common) (random) IV, Fixed + Random, 95% CI [V, Fixed+Random, 95% Cl
intensity = =38 8 |

Ramachandran 2021 274 03300 12 3.0502200 12 424%  424% -0.31[-0.53,-0.09] =

Sabouri 2021 287 16700 15 368 16200 13 1.4% 1.4% -0.81[-2.03, 0.41]

Ranasinghe 2021 270 0.8600 27 269 0.8800 28 10.1% 10.1% 0.01[-0.45, 0.47] -

Sigal 2007 3.01 14300 56 297 1.3400 59 8.3% 8.3% 0.04 [-0.47, 0.55] T

Hsieh 2018 22805800 13 27108600 15 7.4% 7.4% -0.43[-0.97, 0.11] —T

Total (common effect, 95% Cl) 123 127 69.7% - -0.24 [-0.42, -0.07] -+

Total (random effect, 95% Cl) - 69.7% -0.24[-0.42,-0.07] -«

Heterogeneity: Tau™ = 0; Chi*=4,df =4 (P = 41);F = 0%
Test for overall effect (common effect): Z=-2.74 (P < .01)
Test for overall effect (random effects): Z=-2.74 (P < .01)

intensity = H1{€3% &

Kadoglou 2013 36207000 23 37211700 24 71%  71% -0.10 [-0.65, 0.45] ——
Oliveira 2012 220 05400 10 246 0.7600 12 72%  72% -0.26 [-0.80, 0.28] —=
Botton 2018 24013100 13 192 05500 13 36%  36% 0.48[-0.29, 125]

Kadoglou 2012 377 04400 23 37210400 24  104%  10.4% 0.05[-0.40, 0.50] B —
Castaneda 2002 27037700 29 30546800 31 05%  05% -0.35[-2.49, 1.79]

Hazley 2010 290 14000 6 300 0.4000 6 16%  16% 0.10[-1.27, 1.07]

Total (common effect, 95% Cl) 104 10 30.3% - -0.02[-0.29, 0.24] -
Total (random effect, 95% CI) ~ 30.3% -0.02[-0.29, 0.24] >
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Abstract: [Objective]To systematically evaluate the intervention of different resistance intensity training on lipid indices

in pat

diabet

ients with type 2 diabetes mellitus(T2DM). [ Methods]The literature on resistance training on lipid intervention in type 2

es mellitus was searched in internationally recognized databases, and 17 randomized controlled trials were finally included

after screening, and Meta-analysis was performed using R language. [ Results]The treatment effect of low and medium-intensi-

ty res

high-i

istance training on triglycerides(TG)was better than that of high-intensity resistance training, and the treatment effect of

ntensity resistance training on total cholesterol(TC), high-density lipoprotein cholesterol(HDL)and low-density lipopro-

tein cholesterol(LDL) was better than that of low-strength-grade resistance training. [ Conclusion] High-intensity resistance

training can be used as an adjunct to stabilize lipid levels and reduce cardiovascular risk in patients with T2DM, and low-intensi-

ty res

istance training is more effective as an adjunct to treatment in a group of patients with T2DM with high TG.

Keywords: resistance training; type 2 diabetes mellitus; lipids; Meta-analysis
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