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Post-training Pre-training Std. Mean Difference Std. Mean Difference
Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
2.9.1 HIT
Ahmadizad 2015 19.2 1.7 10 203 1.8 10 7.4% -0.60 [-1.50, 0.30]
Fisher 2015 31 [ 13 321 6.1 15 9.3% -0.18 [-0.92, 0.57]
Keating 2014 31,3 55 13 316 4.7 13 9.0% -0.06 [-0.83, 0.71]
Kemrmler 2014 219 5.1 33 233 5.2 33 13.5% -0.27 [-0.75, 0.22]
Kong 2016 24 23 13 243 28 13 9.0%  -0.11[-0.88, 0.66]
Nybo 2010 23 46 8 238 4.1 8 6.6% -0.17 [-1.16, 0.81]
Sawyer 2016 50.4 6.5 9 514 6 9 7.2%  -0.15(-1.08,0.77]
Shepherd 2015 24 5.8 42 249 6.2 46 14.7% =0.15 [-0.57, 0.27]
Sijie 2012 247 29 17 299 3 17 8.6% -1.72[-2.52,-0.92]
Sim 2015 268 23 10 28 25 10 7.5%  -0.48[-1.37,0.41]
Zhang 2015 173 2.4 12 208 24 12 7.3% -1.41[-2.32, -0.50]
Subtotal (95% CI) 180 186 100.0% -0.44 [-0.75, -0.13]
Heterogeneity: Tau’ = 0.12; Chi’ = 19.15, df = 10 (P = 0.04); I = 48%
Test for overall effect: Z = 2.82 (P = 0.005)

2.9.2 MICT

Ahmadizad 2015 21 1.9 10 22.2 2 10 7.1%  -0.59[-1.49,0.31]
Fisher 2015 25 45 10 265 46 13 80% -0.32][-1.15,0.51]
Keating 2014 33.7 66 13 349 58 13 88% -0.19(-0.96,0.58]
Kemmler 2014 187 52 32 213 54 32 146% -0.48[-0.98 0.01]
Kong 2016 227 16 13 239 22 13 86% -0.60(-1.39,0.19]
Nybo 2010 19.2 41 9 208 3.9 9 67% -0.38(-1.32,0.55]
Sawyer 2016 46.3 73 9 466 7.3 9 6.8% -0.04(-0.96,0.88]
Shepherd 2015 23.7 67 44 248 59 44 17.0% -0.17[-0.59, 0.25]
Sijie 2012 27.2 2.8 16 305 3.1 16 9.2% -1.09 [-1.84, -0.34]
Sim 2015 259 56 10 269 43 10 ¥.3% -0.19(-1.07,0.69]
Zhang 2015 176 1.4 12 207 16 12 5.9% -1.99[-3.00, -0.98]
Subtotal (95% CI) 178 181 100.0% -0.50[-0.77, -0.22]
Heterogeneity: Tau’ = 0.07; Chi® = 15.34, df = 10 (P = 0.12); I* = 35%

Test for overall effect: Z = 3.50 (P = 0.0005)
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b MICT Std. Mean Difference Std. Mean Difference
Study or Subgroup SD Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
Ahmadizad 2015 -1.12 23065 10 -1.21 2.5442 10 5.6% 0.04 [-0.84, 0.91]

Fisher 2015 -1.1 7.7942 13 -1.47 55637 10 6.4% 0.05 [-0.77, 0.88]
Keating 2014 -0.3 6.8344 13 -1.14 8.3569 13 7.3% 0.11 [-0.66, 0.88]
Kemmler 2014 -1.41 7.1915 33 -2.6 73224 32 18.2% 0.16 [-0.33, 0.65]
Kong 2016 -0.29 3.4089 13 -1.22 2.5981 13 7.2% 0.30 [-0.48, 1.07]
Nybo 2010 -0.82 5.5501 8 -1.68 5.1908 9 4.7% 0.15 [-0.80, 1.11]
Sawyer 2016 -0.95 8.1309 9 -0.3 9.4579 9 5.1%  -0.07 [-0.99, 0.85]
Shepherd 2015 -0.8 2.2463 42 -1 23024 44 24.2% 0.09 [-0.34, 0.51]
Sijie 2012 -5.23 4.0066 17 -3.31 4.016 16 9.0%  -0.47 [-1.16, 0.23]
Sim 2015 -1.21 3.2012 10 -0.96 6.5562 10 5.6%  -0.05[-0.92, 0.83]
Zhang 2015 -1.9 0.7869 12 -1.7 0.7869 12 6.7%  -0.25 [-1.05, 0.56]

Total (95% CI) 180 178 100.0%  0.03 [-0.18, 0.24]
Heterogeneity: Tau’ = 0.00; Chi’ = 3.41, df = 10 (P = 0.97); I’ = 0%

Test for overall effect: Z = 0.26 (P = 0.79) -

-05 O 0.5
Favours HIIT Favours MICT

Figure 2 (a) Forest plot for within-group effects of HIIT and MICT interventions on body fat (kg) and (b) forest plot for between-group effects of HIT and
MICT interventions on body fat (kg). Cl, confidence interval; HIT, high-intensity interval training; MICT, moderate-intensity continuous training; SD, stan-
dard deviation. [Colour figure can be viewed at wileyonlinelibrary.com]

a Pre-training Post-training Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% ClI
2.1.1 HIIT
Ahmadizad 2015 827 29 10 839 3.8 10 4.7% -0.34[-1.22,0.54]

Fisher 2015 935 121 13 943 121 15 6.6%  -0.06[-0.81, 0.68]
Keating 2014 76.3 10.8 13 76.1 9.73 13 6.2% 0.02 [-0.75, 0.79]
Kemmler 2014 902 14 33 915 14 33 15.7% -0.09([-0.57,0.39]
Kong 2016 679 93 13 69.1 9.5 13 6.2%  -0.12 [-0.89, 0.65]
Martins 2015 96.2 17 16 97.5 17 16 7.6%  -0.07 [-0.77, 0.62]
Nybo 2010 949 119 8 96.3 10.8 8 3.8%  -0.12 [-1.10, 0.86]
Sawyer 2016 113 26 9 113 26.6 9 4.3% 0.00 [-0.92, 0.92]
Schjerve 2008 112 213 14 114 213 14 6.6% -0.09 [-0.83, 0.65]
Shepherd 2015 77.8 179 42 788 183 46 20.9%  -0.05[-0.47,0.36)
Sijie 2012 67.5 7 17 73.7 75 17 7.4% -0.83 [-1.54, -0.13]
Sim 2015 866 75 10 874 77 10 4.7% -0.10(-0.98,0.78]
Zhang 2015 61.2 84 12 66.4 93 12 5.4%  -0.57[-1.39,0.25)
Subtotal (95% CI) 210 216 100.0% -0.17 [-0.36, 0.03]
Heterogeneity: Tau® = 0.00; Chi® = 5.45, df = 12 (P = 0.94); I’ = 0%

Test for overall effect: Z = 1.70 (P = 0.09)

2.1.2 MICT

Ahmadizad 2015 83.8 4.1 10 84.9 4.5 10 4.8% -0.24 [-1.13, 0.64]
Fisher 2015 B88.6 15.8 10 89.7 15.8 5.5%  -0.07 [-0.89, 0.76]
Keating 2014 79.9 6.49 13 B80.7 5.41 13 6.3%  -0.13 [-0.90, 0.64]
Kemmler 2014 87 123 32 895 123 32 15.5%  -0.20[-0.69, 0.29]
Kong 2016 66.3 66 13 675 7.3 13  6.3% -0.17[-0.94, 0.60]
Martins 2015 100 14.1 14 101 141 14 6.8%  -0.07 [-0.81, 0.67]
Nybo 2010 84.8 15 9 85.8 15.6 9 4.4%  -0.06 [-0.99, 0.86]
Sawyer 2016 99.7 114 9 99.7 109 9 4.4% 0.00[-0.92, 0.92]
Schjerve 2008 101 16.2 13 104 16.2 14 6.5%  -0.18 [-0.94, 0.58]
Shepherd 2015 766 158 44 77.5 158 44 21.5% -0.06[-0.47,0.36]
Sijie 2012 69.8 9.1 16 74.2 9 16 7.6%  -0.47[-1.18, 0.23]
Sim 2015 859 B85 10 86.5 86 10 4.9% -0.07[-0.94,0.81]
Zhang 2015 60.3 5.8 12 64.8 6.1 12 5.4%  -0.73 [-1.56, 0.10]
Subtotal (95% CI) 205 209 100.0% -0.18 [-0.37, 0.02]
Heterogeneity: Tau® = 0.00; Chi® = 3.16, df = 12 (P = 0.99); I = 0%

Test for overall effect: Z = 1.78 (P = 0.08)
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HIT
SD Total Mean
Ahmadizad 2015 -12 44453 10 -11 153769 49%  -0.01(-0.88,0.87)
Fisher 2015 -082 257 13 -109 24 0.10(-0.72,0.93)
Keating 2014 02 13.7847 13 -0.8 8.0093 6.4%  0.09(-0.68, 0.86)
Kemmler 2014 -3 23 33 -5 24 154%  0.50(0.01,1.00]
Kong 2016 06 15 13 -13 19 54%  1.07(0.24,191]
Martins 2015 -3 21 16 <08 32 73%  -0.18(-0.90,0.54)
Nybo 2010 -14 145331 8 -1 19.8655 4% -0.02(-0.97,0.93]
Sawyer 2016 <01 34189 9 0 145056 44%  -0.00(-0.93,0.92)
Schjerve 2008 23 286985 14 3.1 217278 6% -0.03(-0.79,072)
Shepherd 2015 -1 19254 42 -09 23024 A% -0.05(-0.47,0.38)
Sijie 2012 -62 98609 17 -4.4 122546 A% -0.16 (-0.84, 0.53)
§im 2015 -08 9981 10 -06 11.2252 9% =0.02(-0.89, 0.86]
Zhang 2015 =52 LnB13 12 -45 26756 8% -030(-1.11,051]

Total (95% C1) 210 205 100.0%  0.09(-0.10,0.28)
Heterogeneity: Tau® = 0.00; Chi’ = 10.75, df = 12 (P = 0.55); I’ = 0%
Test for overall effect: Z = 0.91 (P = 0.36) Favours HIIT Favours MICT

Figure 3 (a) Forest plot for within-group effects of HIIT and MICT interventions on body mass and (b) forest plot for between-group effects of HIIT and
MICT interventions on body mass. Cl, confidence interval; HIIT, high-intensity interval training; MICT, moderate-intensity continuous training; SD, standard
deviation. [Colour figure can be viewed at wileyonlinelibrary.com]

Conclusions and practical implications

Short-term HIIT and MICT exercise both elicit modest im-
provements, and of similar magnitude, in body fat levels
and waist circumference in overweight and obese adults.
Considering HIIT shows similar efficacy to MICT, but with
~40% less time commitment each week, HIIT can be con-
sidered a time-efficient alternative for managing overweight
and obese individuals. Future studies need to analyse the
effectiveness of HIIT and MICT on visceral adiposity,
considering the health implications of central fat deposition.




Exercise after bariatric surgery in NTUH

Age (yrs) 36.8 £11.4

Gender (M/F) 20/15

BW (kg) 121.4+28.3 105.0+£28.4*
BMI (kg/m?2) 43.05+8.25 39.51+11.06
Fat (%) 47.19+9.42 41.40+8.62*
WC (cm) 125.2+17.8 114.3£19.3*
Workload (W) 96.4+33.9 119.14£32.7*
HR pea (bpm) 137.7£19.3 140.5+£29.8
VO 5pear (Ml/kg/min) 14.04£2.61 17.40£9.42*

s Training group Control group

Pretrain Posttrain Pretrain Posttrain
Age (yrs) 37.9 £11.6 35.4 £10.3
Gender (M/F) 8/8 10/8
BW (kg) 98.8+24.8 85.9+20.9* 100.5£29.4 92.9+21.7
BMI (kg /m2) 35.89+£6.90 31.22+£5.54* 40.08+x14.32 35.06£10.11*
Fat (%) 41.43+£9.69 35.31+9.05* 40.58+9.43 32.55+£8.76*
WC (cm) 109.4£15.8 99.3+14.2* 111.3£19.5 104.8+19.5*%
Workload (W) 121.5:43.7 137.9+58.4 120.8+45.5 124.9+52.2
HR pea (bpm)  152.3£20.0 155.4+20.7 141.8+21.4 146.0+21.6
VO 5peak 17.36+5.12 21.08+6.28* 16.82+3.42 19.17+4.47*%

(ml/kg/min)
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