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Online Resource 5. Supplementary analysis of Exercise versus Control on CVD risk factors
Results
Body Mass
There was a statistically favourable effect of exercise on body mass compared to control group (Mean difference [MD]-1.24kg, 95% confidence interveral [CI] -2.06 to -0.42, 2587 participants, 47 trials, I2= 59%, P=0.003). Moderate heterogeneity was present.
[bookmark: _Hlk181352401]In sensitivity analysis, the effect remained when the largest outlier was removed [50] (MD -1.20kg, 95% CI -2.01 to -0.39, 2567 participants, 46 trials, I2=59%, P=0.004) and when those with a high risk of bias in at least four domains were removed [45] (MD -1.21kg, 95% CI -2.03 to -0.39, 2564 participants, I2=60%, P < 0.001) and heterogeneity remained moderate.
In subgroup analysis, there were no statistically significant differences between groups for either intervention length or exercise type.
Fat Mass
There was a statistically favourable effect of exercise on fat mass compared to control group (MD-2.79 kg, 95% CI -4.21 to -1.36, 1086 participants, 18 trials, I2=69%, P<0.001) with substantial heterogeneity.
In sensitivity analysis, the effect remained when the largest outlier was removed [64] (MD -1.94kg, 95% CI -2.78 to -1.10, 1061 participants, 17 trials, I2=16%, P<0.001) with heterogeneity that might not be important. 
Fat Free Mass
There was a statistically favourable effect of exercise on fat free mass compared to control group (MD 2.15 kg, 95% CI 1.15 to 3.14, 465 participants, 8 trials, I2=29%, P<0.001) with heterogeneity that might not be important.
In sensitivity analysis, the effect remained when the largest outlier was removed [77] (MD 1.60kg, 95% CI 0.67 to 2.53, 441 participants, 7 trials, I2=0%, P<0.001) with no heterogeneity.
Body Fat %
There was a statistically favourable effect of exercise versus control on body fat percentage (MD -2.15%, 95% CI -3.01 to -1.29, 1984 participants, 34 trials, I2=77%, P ≤ 0.001) with considerable heterogeneity. 
In sensitivity analysis, the effect remained when the largest outlier was removed [67] (MD -1.92%, 95% CI -2.65 to -1.20, 1884 participants, 33 trials, I2=65%, P<0.001) and when the trials with a high risk of bias in at least four domains were removed [58,63,79] (MD -2.30%, 95% CI -3.15 to -1.46, 1957 participants, 33 trials, I2=53%, P<0.001), but heterogeneity remained substantial.
There were no significant subgroup differences for intervention length or exercise type.
Body mass index (BMI)
There was a statistically favourable effect of exercise versus control on BMI (MD -0.59, 95% CI, -0.91 to -0.26, 2139 participants, 46 trials, I2=54%, P<0.001) with moderate heterogeneity.
In sensitivity analysis, the effect remained when the largest outlier was removed [73] (MD -0.52, 95% CI -0.81 to -0.22, 2119 participants, 45 trials, I2=44%, P<0.001) and when the trials with a high risk of bias in at least four domains were removed [79,106,108,110] (MD -0.56, 95% CI -0.89 to -0.24, 2066, 44 trials, I2=50%, P<0.001) with moderate heterogeneity.
There were no significant subgroup differences for intervention length or exercise type.
Flow mediated dilation (FMD)
There was a statistically favourable effect of exercise of FMD compared to control group (MD 6.27, 95% CI 5.35 to 7.2, 91 participants, three trials, I2=58, P ≤ 0.001). Moderate heterogeneity was present.
In sensitivity analysis, the effect remained significant when the largest outlier was removed [61] (MD 5.85, 95% CI 5.24 to 6.47, 71 participants, two trials, I2=0, P<0.001). No studies had a high risk of bias in four or more domains.
Systolic blood pressure (SBP)
There was a statistically favourable effect of exercise on SBP compared to control group with considerable heterogeneity (MD -3.36 mmHg, 95% CI -5.64 to -1.07, 1637 participants, 30 trials, I2=90%, P = 0.004).
In sensitivity analysis, the effect remained when the largest outlier was removed [93] (MD -3.20 mmHg, 95% CI -5.50 to -0.91, 1613 participants, 29 trials, I2 90%, P=0.006) and when those with a high risk of bias in at least four domains were removed [42,63,106,108,110] (MD -2.88 mmHg, 95% CI -5.35 to -0.41, 1568 participants, 29 trials, I2 90%, P=0.02) but heterogeneity remained considerable.
In subgroup analysis, there was a statistically significant subgroup difference for intervention length with the effect more pronounced in interventions of three months or fewer (MD -4.44 mmHg, 95% CI -6.75 to -2.14, 586 participants, 17 trials, I2=71%, P ≤ 0.001) and heterogeneity reduced to substantial. There was no subgroup difference for exercise type.
Diastolic blood pressure (DBP)
No favourable effect of exercise was observed for DBP versus control (MD -2.23 mmHg, 95% CI -4.61 to 0.14, 1659 participants, 31 trials, I2 98%, P = 0.07).  In sensitivity analysis, removing studies with a high risk of bias did not affect the result. However, removing the largest outlier [45] produced a statistically favourable effect of exercise on DBP versus control (MD -1.93 mmHg, 95% CI -3.17 to -0.69, 1559 participants, 30 trials, I2=75%, P=0.002) with considerable heterogeneity. 
Total Cholesterol
There was no statistically favourable effect of exercise versus control on total cholesterol in (MD -0.15 mmol/L, 95% CI, -0.32 to 0.02, 1180 participants, 28 trials, I2=67%, P = 0.08).  However, removal of the largest outlier produced a statistically favourable effect of exercise versus control (MD -0.21 mmol/L, 95% CI -0.35 to -0.06, 1132 participants, I2=51%, P=0.005) with moderate heterogeneity.
High-density lipoprotein cholesterol (HDL-C)
There was a statistically significant effect of exercise versus control on HDL-C (MD 0.11 mmol/L, 95% CI 0.05 to 0.16, 1627 participants, 29 trials, I2=72%, P < 0.001) with substantial heterogeneity.
In sensitivity analysis, the effect remained when the largest outlier was removed [103] (MD 0.12 mmol/L, 95% CI 0.07 to 0.17 1584 participants, 28 trials, I2=70%, P<0.001).  Substantial heterogeneity remained.
There was a statistically significant subgroup difference for exercise type, with a greater effect size observed in the mixed exercise group (MD 0.22 mmol/L, 95% CI 0.15 to 0.29, 299 participants, 8 trials, I2=52%). 
Low-density lipoprotein cholesterol (LDL-C)
There was a statistically favourable effect of exercise versus control on LDL-C (MD -0.09 mmol/L, 95% CI -0.19 to 0.00, I2=37%, P = 0.05) with a level of heterogeneity that may not be important.
In sensitivity analysis, the effect was no longer significant when the largest outlier was removed [78]. 
There were no statistically significant subgroup differences for either intervention length or exercise type.
Total cholesterol to HDL-C ratio (TC:HDL)
There was a statistically favourable effect of exercise versus control on TC:HDL (MD -0.34, 95% CI -0.59 to -0.08, 303 participants, 6 trials, I2=43%, P = 0.009) with moderate heterogeneity.
The effect was maintained when the largest outlier was removed [53] (MD -0.24, 95% CI -0.44 to 0.04, 266 participants, 5 trials, I2=0%, P=0.02) with no heterogeneity. No studies had a high risk of bias in four or more domains.
Triglycerides
There was a statistically favourable effect of exercise versus control on triglycerides (MD -0.14 mmol/L, 95% CI -0.25 to -0.02, 920 participants, 24 trials, I2=75%, P=0.02) with considerable heterogeneity.
In sensitivity analysis, the effect was maintained when the largest outlier was removed [45] (MD -0.17 mmol/L, 95% CI -0.27 to -0.06, 900 participants, 23 trials, I2=69%, P<0.001).
There were no statistically significant subgroup differences for either intervention length or exercise type.
Waist circumference (WC)
There was a statistically favourable effect of exercise versus control on WC (MD -2.22 cm, 95% CI -3.46 to -0.98, 1064 participants, 18 trials, I2=20%, P < 0.001) with heterogeneity that may not be important.
 In sensitivity analysis, the effect was maintained when the largest outlier was removed [50] (MD -2.16 cm, 95% CI -3.22 to -1.10, 1044 participants, I2=8%, P<0.001).
There were no statistically significant subgroup effects for either exercise type or intervention length.
Hip circumference (HC)
No favourable effect of exercise was observed on HC (MD-3.62cm, 95% CI -9.20 to 1.97, 105 participants, four trials, I2=43%,  P=0.20).  This result was not impacted by sensitivity analyses.
Waist-to-hip ratio (WHR)
There was a statistically favourable effect of exercise versus control on WHR (MD -0.02, 95% CI, -0.03 to -0.02, 418 participants, 12 trials, I2=39%, P<0.001) with a level of heterogeneity that may not be important.
In sensitivity analysis, the effect was maintained when the largest outlier was removed [83] (MD -0.02, 95% CI -0.03 to -0.01, 398 participants, 11 trials, P<0.001). There were no studies with a high risk of bias in at least four domains, so this sensitivity analysis could not be performed.
There was no statistically significant subgroup effect for exercise type or intervention length.


