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Supplementary Material

Effects of Concurrent Training on 1RM, VO,max, and VO;peak Variables in Healthy Adults:

Systematic Review with Meta-analysis

CcT ST Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEF
1.4.1 Leg Press 1RM/kg
Azarbayjani 2014 1461 168 10 1404 138 10 91% 0.37 [:0.51, 1.26] T 022000
Bezerra 2014 13946 2555 8 1725 1133 8 74%  -158[-275,-0.42] ——— 922000
Glowacki 2004 387 753 16 311 628 13  9.8% 1.05[0.27, 1.84] - 222000
Libardi 2011 2843 824 11 3391 809 12 94% -0.65 [-1.49, 0.20] — @e
Libardi 2012 28436 8238 11 32254 864 11 93% -0.63 [1.49, 0.23] — 222000
Silva 2012 1445 239 10 1353 20 12 94% 0.33[-0.52, 1.18] T 22000
Subtotal (95% CI) 66 66 545%  -0.13[-0.85, 0.58] L 2
Heterogeneity: Tau? = 0.59; Chi? = 19.48, df = 5 (p = 0.002); I = 74%
Test for overall effect: Z = 0.37 (P=0.71)
1.4.2 (Knee) Leg Extension 1RM/kg
Bezerra 2014 2707 634 8 337 517 8 80%  -1.08[-2.15,-0.01] —] @77
Silva 2012 1098 134 10 1047 109 12 9.4% 0.41[-0.44, 1.26] T [ L1 ]
Subtotal (95% C1) 18 20 17.3%  -0.30[-1.76,1.16] <
Heterogeneity: Tau? = 0.87; Chi? = 4.56, df = 1 (P = 0.03); I = 78%
Test for overall effect: Z = 0.41 (p = 0.69)
1.4.3 Squat 1RM/kg
Arazi 2011 0 0o o0 0 0o o Not estimable [ T3]
Hendrickson 2010 771 123693 17 807 11.1324 17 10.6% -0.30 [-0.98, 0.38] - [ 1 1]
Nindl 2010 771 42603 15 807 114551 18 10.5% -0.39 [-1.08, 0.30] -T [ L1 ]
Subtotal (95% Cl) 32 35 21.0%  -0.34[-0.83,0.14] ¢
Heterogeneity: Tau? = 0.00; Chi? = 0.04, df = 1 (P = 0.85); I> = 0%
Test for overall effect: Z = 1.39 (p= 0.16)
1.4.4 Leg curl strength (kg)
Bezerra 2014 16 233 8 20 18 8 71%  -1.82[-3.04,-060] —_— 022000
Subtotal (95% Cl) 8 8  74%  -1.82[-3.04,-0.60] -
Heterogeneity: Not applicable
Test for overall effect: Z = 2.92 (P = 0.003)
Total (95% CI) 124 129 100.0%  -0.32[-0.79,0.15] ﬂ
Heterogeneity: Tau? = 0.42; Chi2 = 31.95, df = 10 (P = 0.0004); |2 = 69% «:z 2 5 2 i
Test for overall effect: Z = 1.32 (P=0.19)
Test for subgroup differences: Chi? = 5.77, df = 3 (P = 0.12), 2 = 48.0% ST T

CcT ST Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI 1V, Random, 95% CI ABCDEF
1.5.1 Bench Press 1RM/kg
Azarbayjani 2014 796 117 10 787 87 10 11.2% 0.08 [-0.79, 0.96] B 22000
Glowacki 2004 995 178 16 865 186 13 151% 0.70 [-0.06, 1.45] T 20000
Hendrickson 2010 406 61968 16 38 6364 17 181% 0.40 [-0.29, 1.09] I B 022000
Libardi 2011 844 135 11 90 148 12 126% -0.38 [-1.21, 0.45] ——— [ 31 ]
Libardi 2012 8445 1353 11 8863 1461 11 122% -0.29 [-1.13, 0.56] Bt 922000
Nindl 2010 406 85206 15 38 91.2168 18 18.4% 0.04 [-0.65, 0.72] b 02290060
Silva 2012 358 56 10 354 69 12 123% 0.06 [-0.78, 0.90] S 20000
Subtotal (95% Cl) 89 93 100.0% 0.12 [-0.18, 0.41] -

Heterogeneity: Tau? = 0.00; Chi? = 5.25, df = 6 (P=0.51); I = 0%
Test for overall effect: Z=0.79 (P=0.43)

Total (95% CI) 89 93 100.0% 0.12[-0.18, 0.41]

Heterogeneity: Tau? = 0.00; Chi* = 5.25, df = 6 (P = 0.51); I = 0%
Test for overall effect: Z = 0.79 (p=0.43)
Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias) (D) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias) (E) Selective reporting (reporting bias)

(c) Blinding of outcome assessment (detection bias)  (F) Other bias

Figure 1S. Meta-analysis of concurrent training (CT) vs. strength training (ST) in the development of

lower and upper limb strength.

CI, confidence intervals; SD, standard deviation; Tauz, tau-squared; Chiz, chi-square; df, degrees of

freedom; 12, I-square; Z, Z score; @, low risk of bias; @, uncertain bias; @, high risk of bias.
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CcT CcG Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEF
2.1.1 Leg Press 1RM/kg
Libardi 2011 2843 824 11 216 481 13 24.5% 1.00 [0.14, 1.86] —a— 22000
Subtotal (95% Cl) 11 13 24.5% 1.00 [0.14, 1.86] <

Heterogeneity: Not applicable
Test for overall effect: Z = 2.28 (P = 0.02)

2.1.2 Squat 1RM/kg

Arazi 2011 14922 40.89 14 9664 1594 14 237% 1.64[0.77, 2.52) —e 922000
Hendrickson 2010 771 123693 17 682 11068 10 27.7% 0.72[-0.08, 1.53] - 020000
Nindl 2010 771 42603 15 682 11.068 10 24.0% 1.120.25, 1.99] — 022000
Subtotal (95% CI) 46 34 755% 1.14 [0.62, 1.67] 2

Heterogeneity: Tau? = 0.03; Chi? = 2.30, df = 2 (P = 0.32); I = 13%
Test for overall effect: Z = 4.26 (P < 0.0001)

Total (95% Cl) 57 47 100.0% 1.11 [0.68, 1.53] L4

ity: Tau? = - Chi? = i = - 12 = QY t t t
Heterogeneity: Tau? = 0.00; Chi? = 2.38, df = 3 (P = 0.50); 1> = 0% 7 5 0 2 4

Test for overall effect: Z = 5.09 (P < 0.00001)
Test for subgroup differences: Chi* = 0.08, df =1 (p=0.78), I = 0% G T
CcT CcG Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup  Mean SD_Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI ABCDEF
2.2.1 Bench Press 1RM/kg
Arazi 2011 866 1592 14 76.85 1358 14 295% 0.64 [-0.12, 1.40] . @27200@
Hendrickson 2010 406 64 16 339 63246 10 252% 1.02[0.17, 1.86] — 20000
Libardi 2011 84.4 13.5 11 615 10.5 13 19.7% 1.85[0.86, 2.84] T
Nindl 2010 40.6 8.5206 15 339 6.3246 10 25.5% 0.84 [-0.00, 1.68] -
Subtotal (95% Cl) 56 47 100.0% 1.02 [0.54, 1.51] <o
Heterogeneity: Tau? = 0.05; Chi? = 3.85, df = 3 (P = 0.28); I = 22%
Test for overall effect: Z = 4.17 (P < 0.0001)
Total (95% Cl) 56 47 100.0% 1.02 [0.54, 1.51] L 2
Heterogeneity: Tau? = 0.05; Chi? = 3.85, df = 3 (P = 0.28); I? = 22% _14 |2 ps é i
Test for overall effect: Z = 4.17 (P < 0.0001) G T

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias) (D) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias) (E) Selective reporting (reporting bias)

(c) Blinding of outcome assessment (detection bias)  (F) Other bias

Figure 2S. Meta-analysis of concurrent training (CT) vs. control group (CG) in the development of
lower and upper limb strength.
CI, confidence intervals; SD, standard deviation; Tau2, tau-squared; Chi2, chi-square; df, degrees of

freedom; 12, I-square; Z, Z score; ®, low risk of bias; @, uncertain bias; @, high risk of bias.

Gabriel P et al. Effects of Concurrent Training... Int ] Sports Med 2021; 42 | © 2021. Thieme. All rights reserved.



cT AT Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, 95% Cl v, 95% Cl
Chtara 2005 56.61  2.03 10 5473 342 10 17.1% 0.64 [-0.26, 1.54] S
Ghahramanloo 2009 49.4 3.3 9 492 23 9 16.7% 0.07 [-0.86, 0.99] - r
Hickson 1980 49 6.3498 7 52.8 8.4853 8 14.8% -0.47 [-1.51, 0.56] -
Kraemer 1995 511 444 9 5446 348 8 15.3% -0.79[-1.79, 0.21] — % [

Schaun 2011 277 4.8 10 259 6 10 17.5% 0.32[-0.57, 1.20] I
Shaw BS 2009 3474 592 13 3998 487 12 18.5% -0.93 [-1.76,-0.10] S

Total (95% Cl) 58 57 100.0% -0.19 [-0.71, 0.33] ?

Heterogeneity: Tau? = 0.20; Chi? = 9.52, df = 5 (P = 0.09); I> = 48% ! T !
Test for overall effect: Z = 0.71 (p = 0.48)

N

'

L3
o
o4

AT cT

CcT CG Std. Mean Difference Std. Mean Difference Risk o
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABC
Chtara 2005 56.61 203 10 5051 471 9  9.6% 1.64 [0.57, 2.71] ®20
Jones 2015 495 63 8 519 78 6  97% -0.32[-1.39, 0.75] — ( L 1]
Michell 2014 38 576 42 35 387 29 212% 0.58[0.10, 1.07] — ([ 1 1]
Sellami 2014 456 59 8 431 42 8 10.6% 0.46 [-0.54, 1.46] —_ oee
Sellami 2014 (aged) 446 115 8 431 36 8 10.8% 0.17 [-0.82, 1.15] B ece
Shaw BS 2009 3474 592 13 2649 455 12 11.9% 150 [0.60, 2.41] B (1 1]
Skovgaard 2014 595 08 12 582 23 11 129% 0.74[-0.11, 1.59] T eee
Varela-Sanz 2016 5711 607 12 5582 7.21 11 13.4% 0.19[-0.63, 1.01] i [ 11 ]
Total (95% CI) 113 94 100.0% 0.62[0.22, 1.02] <5
Heterogeneity: Tau? = 0.14; Chi? = 12.18, df = 7 (P = 0.09); I* = 43% 5 % 1 3

Test for overall effect: Z = 3.01 (P = 0.003)

Risk of bias legend
(A) Random sequence generation (selection bias) (D) Incomplete outcome data (attrition bias)

(B) Allocation concealment (selection bias) (E) Selective reporting (reporting bias)
(c) Blinding of outcome assessment (detection bias)  (F) Other bias

Figure 3S. Meta-analysis of concurrent training (CT) vs. acrobic training (AT) and concurrent
training (CT) vs. control group (CG) in the development of VO,max.
CI, confidence intervals; SD, standard deviation; Tau2, tau-squared; Chi2, chi-square; df, degrees of

freedom; 12, I-square; Z, Z score; ®, low risk of bias; @, uncertain bias; @, high risk of bias.

CcT AT Std. Mean Difference Std. Mean Difference Risk of
Study or Subgroup  Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI ABC
Azarbayjani 2014 403 318 10 403 19 10 14.0% 0.00 [-0.88, 0.88] @27
Glowacki 2004 446 6.8 16 443 7 12 19.2% 0.04 [-0.71, 0.79] - r @20
Hendrickson 2010 415 46476 15 424 46872 13 19.4% -0.19 [-0.93, 0.56] — & [ 2 1]
Libardi 2012 34.43 54 11 38.55 3.98 12 14.5% -0.84 [-1.70, 0.02] - @22
Mccarthy 1995 455 5.6921 10 487 8.2219 10 13.6% -0.43 [-1.32, 0.46] - 1 @2e
Nindl 2010 415 46476 15 424 50478 13 194%  -0.18[-0.93,0.56] —— oee
Total (95% Cl) 77 70 100.0% -0.24 [-0.57, 0.08] R
Heterogeneity: Tau? = 0.00; Chi? = 2.94, df = § (P = 0.71); 2= 0% 2 1 3 1 2
Test for overall effect: Z = 1.46 (P = 0.14) AT T

CcT cG Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD_Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Azarbayjani 2014 403 318 10 359 23 10 17.8% 1.52[0.50, 2.54] —
Libardi 2011 34.4 54 1 319 4.3 13 27.8% 0.50[-0.32, 1.32] T
Libardi 2012 34.43 54 11 3141 4.38 13 271% 0.66 [-0.17, 1.49] %
Nindl 2010 41.5 4.6476 15  38.3 4.4272 10 27.3% 0.68 [-0.15, 1.50] T
Total (95% Cl) 47 46 100.0% 0.77 [0.34, 1.20] L 4
Heterogeneity: Tau? = 0.00; Chi? = 2.60, df = 3 (P = 0.46); I = 0% 2 1 5 1 2
Test for overall effect: Z = 3.51 (P = 0.0004)

G cT

Risk of bias legend
(A) Random sequence generation (selection bias) (D) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias) (E) Selective reporting (reporting bias)

() Blinding of outcome assessment (detection bias)  (F) Other bias

Figure 4S. Meta-analysis of concurrent training (CT) vs. aerobic training (AT) and concurrent
training (CT) vs. control group (CG) in the development of VO,peak.
CI, confidence intervals; SD, standard deviation; Tau2, tau-squared; Chi2, chi-square; df, degrees of

freedom; 12, I-square; Z, Z score; @, low risk of bias; @, uncertain bias; @, high risk of bias.

Gabriel P et al. Effects of Concurrent Training... Int ] Sports Med 2021; 42 | © 2021. Thieme. All rights reserved.
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