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Table S1. Search strategy

Database Searches Results

("Intermittent fasting" or "alternate-day fasting" or "intermittent energy restriction" or
"intermittent calorie restriction" or "intermittent restrictive diet" or "periodic fasting"
or "sporadic fasting" or "time-restricted feeding" or "time-restricted eating" or "5:2
diet" or "5:2 fasting" or "Ramadan" or "Ramadhan" or "time-restricted fasting" or
"periodic diet" or "reduced meal frequency" or "alternate day modified fasting" or

Embase "modified alternate-day fasting" or "whole day fasting").mp. AND (Exercise* or aerobic* 769
or running or jogging or walk* or hiking or swim* or aquatic* or cycling or bicycle* or
strength* or physical activity* or fitness or train* or resistance).mp. AND (obesity or

obese or overweight).mp.
Limiters - Full Text; Humans

(("Intermittent fasting"[Title/Abstract] OR "alternate-day fasting"[Title/Abstract] OR
"intermittent energy restriction"[Title/Abstract] OR "periodic fasting"[Title/Abstract] OR
"time-restricted feeding"[Title/Abstract] OR "time-restricted eating"[Title/Abstract] OR
"5:2 diet"[Title/Abstract] OR "5:2 fasting"[Title/Abstract] OR "Ramadan"[Title/Abstract]
OR "Ramadhan"[Title/Abstract] OR "time-restricted fasting"[Title/Abstract] OR
"reduced meal frequency"[Title/Abstract] OR "alternate day modified
fasting"[Title/Abstract] OR "modified alternate-day fasting"[Title/Abstract] OR "whole
day fasting"[Title/Abstract]) AND (Exercise*[Title/Abstract] OR aerobic*[Title/Abstract]

Pubmed OR running[Title/Abstract] OR jogging[Title/Abstract] OR walk*[Title/Abstract] OR 333
hiking[Title/Abstract] OR swim*[Title/Abstract] OR aquatic*[Title/Abstract] OR
cycling[Title/Abstract] OR bicycle*[Title/Abstract] OR strength*[Title/Abstract] OR
physical activity*[Title/Abstract] OR fitness[Title/Abstract] OR train*[Title/Abstract] OR
resistance [Title/Abstract])) AND (obesity[Title/Abstract] OR obese|[Title/Abstract] OR
overweight[Title/Abstract])

Filters - Full text, Humans

TX ( ("Intermittent fasting" or "alternate-day fasting" or "intermittent energy

restriction" or "intermittent calorie restriction" or "intermittent restrictive diet" or

"periodic fasting" or "sporadic fasting" or "time-restricted feeding" or "time-restricted

eating" or "5:2 diet" or "5:2 fasting" or "Ramadan" or "Ramadhan" or "time-restricted

fasting" or "periodic diet" or "reduced meal frequency" or "alternate day modified
SPORTDiscus fasting" or "modified alternate-day fasting" or "whole day fasting" ) AND TX ( Exercise* 465

or aerobic* or running or jogging or walk* or hiking or swim* or aquatic* or cycling or

bicycle* or strength* or physical activity* or fitness or train* or resistance ) AND TX

( obesity or obese or overweight )

Limiters - Full Text
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Web of

Science

Cochrane

Library

((ALL=(“Intermittent fasting” OR “alternate-day fasting” OR “intermittent energy

restriction” OR “intermittent calorie restriction” OR “intermittent restrictive diet” OR
“periodic fasting” OR “sporadic fasting” OR “time-restricted feeding” OR “time-

restricted eating” OR “5:2 diet” OR “5:2 fasting” OR “Ramadan” OR “Ramadhan” OR
“time-restricted fasting” OR “periodic diet” OR “reduced meal frequency” OR “alternate

day modified fasting” OR “modified alternate-day fasting” OR “whole day fasting”)) 736
AND ALL=(Exercise* OR aerobic* OR running OR jogging OR walk* OR hiking OR swim*

OR aquatic* OR cycling OR bicycle* OR strength* OR physical activity* OR fitness OR

train* OR resistance )) AND ALL=(overweight or obese or obesity)
Limiters - N/A

"Intermittent fasting" or "alternate-day fasting" or "intermittent energy restriction" or
"intermittent calorie restriction" or "intermittent restrictive diet" or "periodic fasting"

or "sporadic fasting" or "time-restricted feeding" or "time-restricted eating" or "5:2

diet" or "5:2 fasting" or "Ramadan" or "Ramadhan" or "time-restricted fasting" or

"periodic diet" or "reduced meal frequency" or "alternate day modified fasting" or
"modified alternate-day fasting" or "whole day fasting" in All Text AND Overweight or 331
obese or obesity in All Text AND Exercise* or aerobic* or running or jogging or walk* or
hiking or swim* or aquatic* or cycling or bicycle* or strength* or physical activity* or

fitness or train* or resistance in All Text

In Trials (Word variations have been searched)
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Table S2. Subgroup analysis results

No. of studies MD 95% ClI P 12 Psubgroup
Body mass [kg]

Overall effect 10 -0.15 [-0.84; 0.54] 0.67 0%

Subgroup = age 0.13
<40 years 7 -0.76 [-1.88; 0.35] 0%

>40 years 3 0.23 [-0.44; 0.89] 0%

Subgroup = duration 0.15
<8 weeks 4 -1.15 [-2.80; 0.49] 0%

>8 weeks 6 0.12 [-0.48; 0.73] 0%

Subgroup = sex 0.32
Female 4 -1.18 [-2.99; 0.62] 0%

Male 1 -2.80 [-10.38; 4.78] /

Both 5 0.12 [-0.49; 0.72] 0%

Subgroup = EX type 0.23
High-intensity interval training 4 -1.41 [-3.36; 0.54] 0%
Continuous training 2 0.25 [-0.43; 0.93] 0%
Concurrent exercise 4 -0.40 [-1.65; 0.84] 0%

Subgroup = IF type 0.35
Time-restricted eating 2 -2.05 [-4.56; 0.47] 0%

5:2 diet 3 -0.31 [-2.49; 1.87] 0%
Alternate-day fasting 4 0.13 [-0.48; 0.74] 0%

Ramadan intermittent fasting 1 -2.80 [-10.38; 4.78] /

Body mass index [kg/m?]

Overall effect 7 -0.26 [-0.67; 0.15] 0.21 0%

Subgroup = age 0.63
<40 years 4 -0.33 [-0.84; 0.17] 0%

>40 years 3 -0.12 [-0.82; 0.58] 0%

Subgroup = duration 0.82
<8 weeks 2 -0.33 [-1.08; 0.41] 0%

>8 weeks 5 -0.23 [-0.72; 0.27] 0%

Subgroup = sex 0.68
Female 3 -0.39 [-1.13; 0.35] 0%

Both 4 -0.20 [-0.70; 0.29] 0%

Subgroup = EX type 0.82
High-intensity interval training 2 -0.55 [-1.47; 0.36] 0%
Continuous training 2 -0.24 [-1.44; 0.95] 44.2%
Concurrent exercise 3 -0.21 [-0.76; 0.34] 0%

Subgroup = IF type 0.59
Time-restricted eating 1 -0.90 [-2.19; 0.39] /

5:2 diet 2 -0.14 [-1.04; 0.76] 0%

Alternate-day fasting 4 -0.20 [-0.70; 0.29] 0%
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No. of studies MD 95% ClI P 12 Psubgroup
Fat mass [kg]

Overall effect 10 -0.93 [-1.69; -0.18] 0.01 27%
Subgroup = age 0.94
<40 years 7 -0.97 [-1.87; -0.06] 30%

>40 years 3 -1.04 [-2.77; 0.68] 47%
Subgroup = duration 0.93
<8 weeks 4 -1.12 [-2.19; -0.05] 0%

>8 weeks 6 -1.04 [-2.45; 0.36] 57%
Subgroup = sex 0.26
Female 4 -1.61 [-2.90; -0.33] 30%

Male 1 -2.20 [-6.36; 1.96] /

Both 5 -0.44 [-1.26; 0.38] 24%
Subgroup = EX type 0.80
High-intensity interval training 4 -1.35 [-3.14; 0.44] 53%
Continuous exercise 2 -1.23 [-4.22; 1.75] 73%
Concurrent exercise 4 -0.70 [-1.70; 0.30] 0%

Subgroup = IF type 0.54
Time-restricted eating 2 -2.66 [-5.70; 0.37] 61%

5:2 diet 3 -0.61 [-1.89; 0.67] 0%
Alternate-day fasting 4 -0.59 [-1.52; 0.35] 34%
Ramadan intermittent fasting 1 -2.20 [-6.36; 1.96] /

Fat free mass [kg]

Overall effect 9 0.75 [-0.41; 1.90] 0.20 86%
Subgroup = age 0.54
<40 years 6 0.88 [-0.86; 2.61] 91%

>40 years 3 0.30 [-0.37; 0.98] 0%

Subgroup = duration 0.30
<8 weeks 4 0.05 [-0.39; 0.50] 0%

>8 weeks 5 1.12 [-0.84; 3.08] 91%
Subgroup = sex 0.58
Female 4 1.33 [-0.87; 3.54] 94%

Male 1 0.40 [-3.64; 4.44] /

Both 4 0.14 [-0.34; 0.62] 0%

Subgroup = EX type 0.64
High-intensity interval training 4 1.13 [-1.35; 3.62] 94%
Continuous exercise 2 -0.48 [-0.53; 1.43] 0%
Concurrent exercise 3 -0.21 [-0.36; 0.60] 0%

Subgroup = IF type 0.87
Time-restricted eating 2 2.18 [-2.52; 6.89] 98%

5:2 diet 3 0.17 [-0.62; 0.95] 0%
Alternate-day fasting 3 0.19 [-0.30; 0.68] 0%

Ramadan intermittent fasting 1 0.40 [-3.64; 4.44] /
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No. of studies MD/SMD  95% Cl P 12 Psubgroup
Waist circumference [cm]

Overall effect 7 -2.51 [-3.70; -1.32] <0.001 0%

Subgroup = age 0.33
<40 years 5 -3.12 [-4.66; -1.58] 0%

>40 years 2 -1.66 [-4.17; 0.86] 44%
Subgroup = duration 0.96
<8 weeks 3 -2.58 [-4.46; -0.70] 0%

>8 weeks 4 -2.64 [-4.64; -0.65] 35%
Subgroup = sex 0.56
Female 2 -3.37 [-5.39; -1.35] 0%

Male 1 -3.20 [-8.43; 2.03] /

Both 4 -1.98 [-3.59; -0.38] 15%
Subgroup = EX type 0.43
High-intensity interval training 3 -3.62 [-5.54; -1.70] 0%
Continuous exercise 2 -1.66 [-4.17; 0.86] 44%
Concurrent exercise 2 -2.21 [-4.78; 0.36] 0%

Subgroup = IF type 0.31
Time-restricted eating 2 -3.65 [-6.23; -1.08] 0%

5:2 diet 2 -3.49 [-6.01; -0.97] 0%
Alternate-day fasting 3 -1.70 [-3.28; -0.11] 0%

Visceral fat mass

Overall effect 4 -0.20 [-0.55; 0.15] 0.26 6%

Subgroup = age 0.38
<40 years 3 -0.30 [-0.72; 0.11] 17%

>40 years 1 0.03 [-0.59; 0.66] /

Subgroup = duration 0.81
<8 weeks 1 -0.27 [-0.80; 0.25] /

>8 weeks 3 -0.18 [-0.74; 0.38] 35%
Subgroup = sex 0.81
Female 1 -0.27 [-0.80; 0.25] /

Both 3 -0.18 [-0.74; 0.38] 35%
Subgroup = EX type 0.27
High-intensity interval training 2 -0.17 [-0.63; 0.28] 0%
Continuous exercise 1 0.03 [-0.59; 0.66] /

Concurrent exercise 1 -0.95 [-1.97; 0.07] /

Subgroup = IF type 0.71
Time-restricted eating 1 -0.27 [-0.80; 0.25] /

5:2 diet 1 0.12 [-0.79; 1.04] /
Alternate-day fasting 2 -0.37 [-1.33;0.58] 62%

Fasting glucose [mg/dl]

Overall effect 9 -1.92 [-4.47; 0.62] 0.14 51%

Subgroup = age 0.02
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No. of studies MD/SMD  95% CI P 2 Psubgroup
<40 years 6 -3.48 [-6.52; -0.44] 53%

>40 years 3 1.71 [-1.16; 4.57] 0%

Subgroup = duration 0.29
<8 weeks 3 -4.10 [-9.74; 1.55] 79%

>8 weeks 6 -0.74 [-3.49; 2.02] 15%
Subgroup = sex 0.04
Female 3 -0.31 [-3.53; 2.92] 57%

Male 1 -7.21 [-11.54; -2.87] /

Both 5 -1.65 [-4.81; 1.50] 0%

Subgroup = EX type 0.56
High-intensity interval training 3 -1.37 [-4.01; 1.27] 27%
Continuous exercise 2 0.64 [-4.55; 5.82] 0%
Concurrent exercise 4 -3.58 [-9.18; 2.03] 76%
Subgroup = IF type 0.07
Time-restricted eating 2 -1.79 [-6.39; 2.81] 62%

5:2 diet 2 0.52 [-3.33; 4.37] 44%
Alternate-day fasting 4 -1.53 [-5.80; 2.73] 0%

Ramadan intermittent fasting 1 -7.21 [-11.54;-2.87] /

Insulin (ulU/ml)

Overall effect 7 -3.10 [-4.25; -1.95] <0.001 0%

Subgroup = age 0.76
<40 years 4 -3.30 [-5.18; -1.41] 24%

>40 years 3 -2.87 [-4.82; -0.91] 0%

Subgroup = duration 0.37
<8 weeks 2 -2.23 [-4.80; 0.35] 12%

>8 weeks 5 -3.54 [-4.82; -2.27] 0%

Subgroup = sex 0.55
Female 3 -2.98 [-4.26; -1.69] 22%

Both 4 -4.23 [-8.17; -0.30] 0%

Subgroup = EX type 0.83
High-intensity interval training 2 -2.89 [-5.05; -0.73] 61%
Continuous exercise 2 -1.63 [-7.69; 4.43] 0%
Concurrent exercise 3 -3.44 [-5.35; -1.52] 0%

Subgroup = IF type 0.83
Time-restricted eating 2 -2.89 [-5.05; -0.73] 61%

5:2 diet 1 -3.01 [-5.07; -0.95] /
Alternate-day fasting 4 -4.23 [-8.17;-0.30] 0%

HOMA-IR

Overall effect 8 -0.57 [-0.83; -0.31] <0.001 6%

Subgroup = age 0.17
<40 years 5 -0.74 [-1.07; -0.41] 0%

>40 years 3 -0.35 [-0.79; 0.08] 28%




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

No. of studies MD/SMD  95% CI P 2 Psubgroup
Subgroup = duration 0.71
<8 weeks 2 -0.65 [-1.11; -0.19] 0%

>8 weeks 6 -0.54 [-0.90; -0.17] 32%
Subgroup = sex 0.05
Female 3 -0.81 [-1.16; -0.46] 0%

Both 5 -0.33 [-0.68; 0.02] 0%

Subgroup = EX type 0.10
High-intensity interval training 3 -0.75 [-1.16; -0.33] 17%
Continuous exercise 2 -0.13 [-0.60; 0.34] 0%
Concurrent exercise 3 -0.73 [-1.17; -0.30] 0%

Subgroup = IF type 0.33
Time-restricted eating 2 -0.56 [-1.15; 0.02] 79%

5:2 diet 2 -0.35 [-0.92; 0.22] 73%
Alternate-day fasting 4 -1.26 [-2.29; -0.22] 0%
Low-density lipoprotein [mg/dl]

Overall effect 7 -10.67 [-20.00; -1.35] 0.02 67%
Subgroup = age 0.99
<40 years 5 -9.72 [-24.11; 4.66] 76%

>40 years 2 -9.83 [-19.11; -0.56] 0%

Subgroup = duration 0.37
<8 weeks 2 -18.88 [-41.60; 3.84] 90%

>8 weeks 5 -7.98 [-15.78; -0.18] 38%
Subgroup = sex <0.01
Female 2 -9.77 [-16.63; -2.92] 0%

Male 1 -30.94 [-43.00; -18.87] /

Both 4 -4.73 [-15.05; 5.60] 39%
Subgroup = EX type 0.99
High-intensity interval training 3 -8.88 [-15.41; -2.34] 0%
Continuous exercise 2 -9.83 [-19.11; -0.56] 0%
Concurrent exercise 2 -8.00 [-55.68; 39.68] 91%
Subgroup = IF type <0.01
Time-restricted eating 2 -9.77 [-16.63; -2.92] 0%

5:2 diet 1 0.00 [-21.62; 21.62] /
Alternate-day fasting 3 -4.52 [-19.50; 10.46] 57%

Ramadan intermittent fasting 1 -30.94 [-43.00; -18.87] /

High-density lipoprotein [mg/dl]

Overall effect 8 3.32 [-1.56; 8.21] 0.18 81%
Subgroup = age 0.91
<40 years 6 3.56 [-2.37;9.49] 81%

>40 years 2 2.77 [-9.48; 15.01] 90%
Subgroup = duration 0.28

<8 weeks 3 0.36 [-4.42;5.15] 75%
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No. of studies

>8 weeks

Subgroup = sex

Female

Male

Both

Subgroup = EX type
High-intensity interval training
Continuous exercise
Concurrent exercise
Subgroup = IF type
Time-restricted eating

5:2 diet

Alternate-day fasting
Ramadan intermittent fasting
Total cholesterol [mg/dl]

Overall effect
Subgroup = age

<40 years

>40 years

Subgroup = duration
<8 weeks

>8 weeks

Subgroup = sex
Female

Male

Both

Subgroup = EX type
High-intensity interval training
Continuous exercise
Concurrent exercise
Subgroup = IF type
Time-restricted eating
5:2 diet
Alternate-day fasting
Ramadan intermittent fasting
Triglycerides [mg/dl]

Overall effect
Subgroup = age

<40 years

>40 years

Subgroup = duration
<8 weeks

w

[ =

= B NN

MD/SMD  95% Cl P
5.37 [-2.29; 13.02]

7.39 [-15.34; 30.12]

3.09 [-0.63; 6.82]

2.36 [-2.22; 6.93]

4.80 [-9.09; 18.69]

2.77 [-9.48; 15.01]

3.01 [0.02; 6.00]

7.39 [-15.34; 30.12]

0.00 [-7.87; 7.87]

2.83 [-2.64; 8.30]

3.09 [-0.63; 6.82]

-7.39 [-16.53;1.74]  0.11
-7.87 [-21.83; 6.09]

-5.21 [-13.56; 3.13]

-3.60 [-16.12; 8.91]

-9.70 [-22.53; 3.13]

-12.19 [-33.34; 8.97]
-15.47 [-30.14; -0.79]
-2.06 [-12.42; 8.30]

-15.77 [-36.60; 5.05]
-8.81 [-20.24; 2.62]
-0.13 [-12.37; 12.11]

-18.64 [-48.92; 11.65]
-0.84 [-13.34; 11.67]
-1.27 [-13.19; 10.65]
-15.47 [-30.14; -0.79]

-12.86 [-34.11; 8.40] 0.24

-26.09 [-55.03; 2.84]
5.77 [-4.29; 15.83]

-31.27 [-83.59; 21.04]

83%

96%

63%

92%

90%

0%

96%

71%

65%

76%
12%

61%
69%

86%

29%

84%

15%

51%

92%

0%

46%

82%

87%
17%

94%

Psubgroup

0.90

0.97

0.88

0.75

0.50

0.30

0.38

0.32

0.04

0.31
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No. of studies MD/SMD  95% CI P 2 Psubgroup
>8 weeks 6 -3.06 [-19.51; 13.39] 59%

Subgroup = sex <0.01
Female 3 -4.49 [-32.94; 23.97] 85%

Male 1 -62.00 [-91.32;-32.68] /

Both 5 -7.66 [-37.02; 21.70] 69%

Subgroup = EX type 0.03
High-intensity interval training 3 -3.29 [-31.85; 25.28] 85%
Continuous exercise 2 11.37 [-8.81; 31.55] 42%
Concurrent exercise 4 -40.65 [-74.01; -7.29] 72%

Subgroup = IF type <0.01
Time-restricted eating 2 -5.65 [-53.35; 42.05] 92%

5:2 diet 2 -2.00 [-19.75; 15.75] 0%
Alternate-day fasting 4 -12.22 [-53.40; 28.96] 77%

Ramadan intermittent fasting 1 -62.00 [-91.32; -32.68] /

VOjmax [ml/kg/min]

Overall effect 5 1.80 [0.12; 3.48] 0.036 65%

Subgroup = age <0.01
<40 years 4 2.87 [1.50; 4.24] 0%

>40 years 1 0.29 [-0.37; 0.95] /

Subgroup = duration <0.01
<8 weeks 2 3.06 [1.53; 4.59] 0%

>8 weeks 3 0.38 [-0.29; 1.05] 0%

Subgroup = sex 0.61
Female 2 1.54 [-1.10; 4.19] 89%

Both 3 2.51 [-0.15; 5.17] 0%

Subgroup = EX type <0.01
High-intensity interval training 3 3.03 [1.56; 4.51] 0%

Concurrent exercise 2 0.34 [-0.31; 1.00] 0%

Subgroup = IF type 0.32
Time-restricted eating 1 3.00 [1.41; 4.59] /

5:2 diet 3 0.99 [-1.08; 3.07] 7.7%
Alternate-day fasting 1 1.90 [-1.71; 5.51] /

Resting heart rate [rpm]

Overall effect 3 -2.68 [-4.71; -0.64] 0.01 0%

Subgroup = age 0.59
<40 years 1 -3.30 [-6.34; -0.26] /

>40 years 2 -2.17 [-4.91; 0.57] 0%

Subgroup = duration 0.59
<8 weeks 1 -3.30 [-6.34; -0.26] /

>8 weeks 2 217 [-4.91; 0.57] 0%

Subgroup = sex 0.59

Female 1 -3.30 [-6.34; -0.26] /
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No. of studies MD/SMD  95% CI P 2 Psubgroup
Both 2 -2.17 [-4.91; 0.57] 0%

Subgroup = EX type 0.59
High-intensity interval training 1 -3.30 [-6.34; -0.26] /

Continuous exercise 2 -2.17 [-4.91; 0.57] 0%

Subgroup = IF type 0.59
Time-restricted eating 1 -3.30 [-6.34; -0.26] /
Alternate-day fasting 2 -2.17 [-4.91; 0.57] 0%

Systolic blood pressure [mmHg]

Overall effect 6 0.16 [-2.66; 2.99] 0.91 64%
Subgroup = age 0.55
<40 years 4 -0.22 [-4.05; 3.62] 77%

>40 years 2 1.43 [-2.39; 5.24] 0%

Subgroup = duration 0.62
<8 weeks 2 1.21 [-2.46; 3.77] 31%

>8 weeks 4 -0.16 [-4.10; 3.77] 71%
Subgroup = sex 0.52
Female 2 -1.11 [-8.17; 5.95] 90%

Both 4 1.35 [-1.23; 3.93] 0%

Subgroup = EX type 0.70
High-intensity interval training 3 0.14 [-4.83; 5.11] 84%
Continuous exercise 2 1.43 [-2.39; 5.24] 0%
Concurrent exercise 1 -1.50 [-7.16; 4.16] /

Subgroup = IF type 0.55
Time-restricted eating 2 -1.11 [-8.17; 5.95] 90%

5:2 diet 1 3.00 [-1.44; 7.44] /
Alternate-day fasting 3 0.51 [-2.65; 3.68] 0%

Diastolic blood pressure [mmHg]

Overall effect 6 -0.05 [-1.98; 1.88] 0.96 53%
Subgroup = age 0.90
<40 years 4 -0.17 [-2.61; 2.28] 60%

>40 years 2 0.14 [-4.14; 4.43] 59%
Subgroup = duration 0.97
<8 weeks 2 -0.02 [-2.39; 2.36] 0%

>8 weeks 4 0.04 [-2.80; 2.89] 71%
Subgroup = sex 0.21
Female 2 -1.24 [-3.77; 1.30] 57%

Both 4 0.98 [-1.35; 3.31] 30%
Subgroup = EX type 0.95
High-intensity interval training 3 0.02 [-2.98; 3.03] 73%
Continuous exercise 2 0.14 [-4.14; 4.43] 59%
Concurrent exercise 1 -0.90 [-6.25; 4.45] /

Subgroup = IF type 0.15
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in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

No. of studies MD/SMD  95% CI P 2 Psubgroup
Time-restricted eating 2 -1.24 [-3.77; 1.30] 57%

5:2 diet 1 3.00 [-0.43; 6.43] /
Alternate-day fasting 3 0.05 [-2.90; 3.00] 27%

Leptin [ng/ml

Overall effect 2 -13.76 [-25.76; -1.76] 0.02 47%
Subgroup = age 0.17
<40 years 1 -10.10 [-14.71; -5.49] /

>40 years 1 -24.00 [-43.30; -4.70] /

Subgroup = duration 0.17
<8 weeks 1 -10.10 [-14.71; -5.49] /

>8 weeks 1 -24.00 [-43.30; -4.70] /

Subgroup = sex 0.17
Female 1 -10.10 [-14.71; -5.49] /

Both 1 -24.00 [-43.30; -4.70] /

Subgroup = EX type 0.17
High-intensity interval training 1 -10.10 [-14.71; -5.49] /

Continuous exercise 1 -24.00 [-43.30; -4.70] /

Subgroup = IF type 0.17
Time-restricted eating 1 -10.10 [-14.71; -5.49] /
Alternate-day fasting 1 -24.00 [-43.30; -4.70] /

Adiponectin

Overall effect 3 0.35 [0.00; 0.70] 0.05 0%

Subgroup = age 0.34
<40 years 1 0.14 [-0.43; 0.70] /

>40 years 2 0.49 [0.04; 0.94] 0%

Subgroup = duration 0.34
<8 weeks 1 0.14 [-0.43; 0.70] /

>8 weeks 2 0.49 [0.04; 0.94] 0%

Subgroup = sex 0.57
Female 2 0.29 [-0.12; 0.70] 0%

Both 1 0.53 [-0.18; 1.24] /

Subgroup = EX type 0.63
High-intensity interval training 1 0.14 [-0.43; 0.70] /

Continuous exercise 1 0.53 [-0.18; 1.24] /

Concurrent exercise 1 0.46 [-0.13; 1.04] /

Subgroup = IF type 0.63
Time-restricted eating 1 0.14 [-0.43; 0.70] /

5:2 diet 1 0.46 [-0.13; 1.04] /
Alternate-day fasting 1 0.53 [-0.18; 1.24] /

Note: Cl, confidence interval; EX, exercise; HOMA-IR, homeostatic model assessment for insulin resistance; IF, intermittent

fasting; MD, mean difference; SMD, standardized mean difference; VO;max, maximal oxygen uptake



Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Table S3. Risk of bias assessment justification

Ameur et al., 2024

Risk of bias

Bias

Authors’ judgment

Support for judgment

Randomization

process

Some concerns

Quote: “The randomization of the participants was
carried out using a web-based system for random
number generation by a person independent of the
research group.”

There is no information regarding if the allocation
sequence was concealed until participants were enrolled
and assigned to interventions. And the baseline
differences may suggest a problem with the
randomization process.

Deviations from
the intended
interventions

Some concerns

No information about the blinding process of participants
and carers. No information about deviations from the
intervention.

the outcome

Missing outcome Low Report data from all randomized participants.
data
Measurement of Low For the body composition outcomes and biomarker

outcomes, the measurement using standardized
measures is relatively robust. Although theoretically, the
recorded measures could be influenced by knowledge of
the intervention, this is highly unlikely.

Selection of the

reported result

Some concerns

Although results were reported in line with the article
method part, the proposed data analysis cannot be
found.

Overall Bias

Some concerns

Some concerns in the randomization process, the
deviations from the intended interventions, and the
selection of the reported result, but no issues about any
of the other domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Batitucci et al., 2022

Risk of bias

Bias

Authors’ judgment

Support for judgment

Randomization

process

Some concerns

Quote: “A random draw was performed and the
participants were divided into three groups”; “It can be
observed that for some anthropometric parameters, lipid
profile, and fasting glucose, the groups showed
differences prior to the beginning of the interventions.”
There are no issues with the randomization process;
however, the baseline differences may suggest a problem

with the randomization process.

Deviations from
the intended
interventions

Some concerns

No information about the blinding process of participants
and carers. No information about deviations from the
intervention.

reported result

Missing outcome Low Report data from all randomized participants.

data

Measurement of Low Quote: “All of the evaluators for physical tests remain

the outcome blind to the treatments”. For the other body composition
outcomes and biomarker outcomes, the measurement
using standardized measures is relatively robust.
Although theoretically, the recorded measures could be
influenced by knowledge of the intervention, this is
highly unlikely.

Selection of the Low Results were reported in line with the proposed data

analysis outlined in the article, and all data reported to be
collected was reported in full.

Overall Bias

Some concerns

Some concerns in the randomization process and the
deviations from the intended interventions, but no issues

in relation to any of the other domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Batitucci et al., 2024

Risk of bias

Bias

Authors’ judgment

Support for judgment

Randomization

process

Some concerns

Quote: “After a careful eligibility process, a randomized
clinical trial was carried out which included 60 women
with obesity, sedentary and without comorbidities,
randomly (drawn) divided into 3 groups.”

There are no issues with the randomization process;
however, no information regarding the baseline
differences between intervention groups.

Deviations from
the intended
interventions

Some concerns

No information about the blinding process of participants
and carers. No information about deviations from the
intervention.

reported result

Missing outcome Low Report data from all randomized participants.

data

Measurement of Low The use of standardized measures is relatively robust for

the outcome microbiota composition and other biomarker outcomes.
Although theoretically, the recorded measures could be
influenced by knowledge of the intervention, this is
highly unlikely.

Selection of the Low Results were reported in line with the proposed data

analysis outlined in the article, and all data reported to be
collected was reported in full.

Overall Bias

Some concerns

Some concerns in the randomization process and the
deviations from the intended interventions, but no issues
in relation to any of the other domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Bhutani et al., 2013a

Risk of bias
Bias Authors’ judgment Support for judgment

Randomization High Quote: “Subjects were recruited and randomized by the
process clinical coordinator (SB). Randomization was performed
for each stratum by selecting an intervention at random
from an opaque envelope.”; “There were no between-
group differences for age, sex, ethnicity, body weight,
height, BMI, waist circumference, plasma lipids, or heart
rate at baseline. Systolic and diastolic blood pressure
values, however, differed between groups at baseline.”;
“Our randomization procedure may be flawed in that we
chose to randomize additional subjects into groups that
had high dropout rates. This uneven allocation of subjects
to the intervention groups may have negatively impacted
the internal validity of the study.”

There may exist issues with the randomization process. In
addition, the baseline differences may suggest a problem
with the randomization process.

Deviations from Some concerns There is no information on the blinding process of
the intended participants and carers. No information about deviations

interventions from the intervention.

Missing outcome Low Quote: “Characteristics of the dropouts were not
data significantly different from those of the completers.”

Measurement of Low For the body composition outcomes and biomarker

the outcome outcomes, the measurement using standardized
measures is relatively robust. Although theoretically, the
recorded measures could be influenced by knowledge of
the intervention, this is highly unlikely.

Selection of the Some concerns Although results were reported in line with the article
reported result method part, the proposed data analysis cannot be
found.

Overall Bias High Some concerns about the deviations from the intended
interventions, and selection of the reported result; as
high bias regarding the randomization process, while no

issues about the other domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Bhutani et al., 2013b

Risk of bias

Bias Authors’ judgment Support for judgment

Randomization High Quote: “Randomization was performed for each stratum

process by selecting an intervention at random from an opaque
envelope.”; “There were no between-group differences
for age, sex, body weight, fat mass, waist circumference,
and adipokines. Systolic and diastolic blood pressures
were higher in the ADF group at baseline versus the other
groups.”; “Additional subjects were randomized to groups
that had high dropout rates (i.e. the ADF and exercise
group) to ensure that the total number of subjects would
be the same in each group at the end of
the study.”

There may exist issues with the randomization process. In
addition, the baseline differences may suggest a problem
with the randomization process.

Deviations from Some concerns There is no information on the blinding process of

the intended participants and carers. No information about deviations

interventions from the intervention.

Missing outcome Some concerns No information about the missing data

data

Measurement of Low For the body composition outcomes and biomarker

the outcome outcomes, the measurement using standardized
measures is relatively robust. Although theoretically, the
recorded measures could be influenced by knowledge of
the intervention, this is highly unlikely.

Selection of the Some concerns Although results were reported in line with the article

reported result method part, the proposed data analysis cannot be
found.

Overall Bias High Some concerns about the deviations from the intended
interventions, missing outcome data and selection of the
reported result; as high bias regarding the randomization
process, while no issues about the other domains
assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Cho et al., 2019

Risk of bias
Bias Authors’ judgment Support for judgment

Randomization Some concerns Quote: “We randomly assigned participantsina 1:1:1:1
process ratio to four groups. Block randomization was performed
with a computer-generated random number sequence.
An independent statistician generated the allocation
sequence, and the study coordinator assigned the
participants to interventions in chronological order as the
participants enrolled. Only outcome assessors were
blinded to group allocation.”; “We found no difference
between groups for age, sex, body weight, or

BMI at baseline. However, LDL cholesterol and total fat
intake differed at baseline between groups.”

No issues with the randomization process, however, the
baseline differences may suggest a problem with the
randomization process

Deviations from Some concerns No information about deviations from the intervention.
the intended
interventions

Missing outcome Low Report data from all randomized participants.

data

Measurement of Low Quote: “Outcome assessors were blinded to group

the outcome allocation.” Appropriate measurement of outcome was

used. Measurement standardized across groups.
Although the researchers were not blinded to participant
group allocation. However, the assessment of the
outcome may not be influenced by the knowledge of the
intervention received.

Selection of the Low Results were reported in line with the proposed data
reported result analysis outlined in the article, and all data reported to be
collected was reported in full.

Overall Bias Some concerns There are some concerns about the randomization
process, and the deviations from the intended
interventions, but no issues in relation to any of the other

domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Cooke et al., 2022

Risk of bias

Bias

Authors’ judgment

Support for judgment

Randomization

process

Some concerns

Quote: “Participants were randomly allocated on a 1:1:1
basis to either 16 weeks of twice weekly fasting (5:2) diet,
three sessions a week of SIT, or a combination of the two
protocols. Block randomization was used in an attempt to
match groups based on baseline BMI, age, predictive
daily calorie intake, and physical activity levels.”

No issues with the randomization process, and the
baseline difference, however, it is not known if the
allocation sequence was concealed until participants
were enrolled and assigned to interventions.

Deviations from
the intended
interventions

Some concerns

No information about deviations from the intervention.

Missing outcome
data

Low

Report data from all randomized participants.

Measurement of
the outcome

Some concerns

No information about if the researchers were blinded to
participant group allocation. For the body composition
outcomes and biomarker outcomes, the measurement
using standardized measures is relatively robust. The
assessment of these outcomes may not be influenced by
the knowledge of the intervention received. However,
regarding the aerobic capacity testing, there is no
information about if the assessment of the outcome may
be influenced by researchers or participants.

Selection of the

reported result

Low

Results were reported in line with the proposed data
analysis outlined in the article, and all data reported to be
collected was reported in full.

Overall Bias

Some concerns

There are some concerns about the randomization
process, the deviations from the intended interventions,
and the measurement of the outcomes, but no issues

concerning any of the other domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Ezpeleta et al., 2023

Risk of bias

Bias

Authors’ judgment

Support for judgment

Randomization

process

Low

Quote: “Participants were randomized in a 1:1:1:1 ratio
to one of four intervention groups: ADF combined with
exercise, ADF alone, exercise alone, or no-intervention
control group. Randomization was performed by a
stratified random sampling procedure by sex,

Age, BMI and IHTG content.” “At baseline, there were no
significant differences between groups for the primary
outcome measure (IHTG content) or any secondary
outcome measure.”

No issues with the randomization process.

Deviations from
the intended
interventions

Some concerns

Quote: “Due to the nature of the

interventions, the study could not be blinded.”
Participants are aware of the intervention assighnment. No
information about deviations from the intervention.

Missing outcome
data

Low

Quote: “A linear mixed model was used to assess time,
group, and time*group effects for each outcome. Linear
mixed models for longitudinal data analysis account for
missing outcome data using maximum likelihood
principles. Thus, these models provide unbiased
estimates of time and treatment effects under a missing
at-random assumption.”

Measurement of
the outcome

Low

Quote:” However, study staff involved in outcome
ascertainment were blinded as to the subjects.” For the
body composition outcomes and biomarker outcomes,
the measurement using standardized measures is
relatively robust. Although theoretically, the recorded
measures could be influenced by knowledge of the
intervention, this is highly unlikely.

Selection of the

reported result

Low

Results were reported in line with the proposed data
analysis outlined in the article, and all data reported to be
collected was reported in full.

Overall Bias

Some concerns

Some concerns about the deviations from the intended

interventions, but no issues about any of the other

domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Haganes et al., 2022

Risk of bias

Bias

Authors’ judgment

Support for judgment

Randomization

process

Low

Quote: “Participants were randomized 1:1:1:1 to TRE,
HIIT, a combination (TREHIIT), or CON, using a random
number generator (The Unit for Applied Clinical Research,
NTNU, Trondheim). The principal investigator (Dr. Trine
Moholdt) performed the randomization of each
participant after completed laboratory pre-assessments.”;
“One week of baseline measurements commenced
directly after completed laboratory pre-assessments and
randomization, during which participants were instructed
to continue with their habitual dietary and physical
activity pattern

before initiating the assigned protocol on day eight.”

No issues with the randomization process.

Deviations from
the intended
interventions

Some concerns

Quote: “Neither the participants nor the study
investigators were blinded for group allocation.”
Participants are aware of the intervention assighment. No
information about deviations from the intervention.

reported result

Missing outcome Low Report data from all randomized participants.

data

Measurement of Low For the body composition outcomes and biomarker

the outcome outcomes, the measurement using standardized
measures is relatively robust. Although theoretically, the
recorded measures could be influenced by knowledge of
the intervention, this is highly unlikely.

Selection of the Low Results were reported in line with the proposed data

analysis outlined in the article, and all data reported to be
collected was reported in full.

Overall Bias

Some concerns

Some concerns about the deviations from the intended
interventions, but no issues in relation to any of the other
domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Keawtep et al., 2024

Risk of bias

Bias

Authors’ judgment

Support for judgment

Randomization

process

Some concerns

Quote: “The study was a 3-month, assessor-blinded, four-
arm randomized controlled trial. Permuted block
randomization (random block sizes) was used to allocate
all participants into four groups with a 1:1:1:1 ratio using
a computer-generated random number sequence.”

No issues with the randomization process. No baseline
differences that suggested any issues with randomization.
However, regarding the allocation sequence concealed
until participants were enrolled and assigned to
intervention is unclear.

Deviations from
the intended
interventions

Some concerns

No information about deviations from the intervention.

reported result

Missing outcome Low Report data from all randomized participants.

data

Measurement of Low The study was assessor-blinded, appropriate

the outcome measurement of outcome was used. Measurement
standardized across groups. Although the researchers
were not blinded to participant group allocation.
However, the assessment of the outcome may not be
influenced by the knowledge of the intervention
received.

Selection of the Low The data reported were in accordance with the

prespecified protocol, published within the authors'
organization.

Overall Bias

Some concerns

There are some concerns about the randomization
process, and the deviations from the intended
interventions, but no issues in relation to any of the other
domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Maaloul et al., 2022

Risk of bias

Bias

Authors’ judgment

Support for judgment

Randomization

process

High

Quote: “The study was conducted during 30 RDIF days.
Participants were randomized into 2 groups”

However, no information regarding the baseline
difference, and regarding the allocation sequence
concealed until participants were enrolled and assigned
to intervention is unclear.

Deviations from
the intended
interventions

Some concerns

Participants and investigators are aware of the
intervention assignment. No information about
deviations from the intervention.

the outcome

Missing outcome Low Report data from all randomized participants.
data
Measurement of Low For the body composition outcomes and biomarker

outcomes, the measurement using standardized
measures is relatively robust. Although theoretically, the
recorded measures could be influenced by knowledge of
the intervention, this is highly unlikely.

Selection of the

reported result

Some concerns

Although results were reported in line with the article
method part, the proposed data analysis cannot be
found.

Overall Bias

High

Some concerns about the deviations from the intended
interventions, and selection of the reported result; as
high bias regarding the randomization process, while no
issues about the other domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health
in adults with overweight/obesity: A systematic review and meta-analysis
First author: Zi-han Dai

Ohetal., 2018

Risk of bias

Bias

Authors’ judgment

Support for judgment

Randomization

process

Low

Quote: “Permuted-block randomization was used to
allocate all participants into 4 groups in a 1:1:1:1 ratio
using a computer-generated random number sequence.”;
“There is no significant difference between groups in age,
height, weight, BMI, WC, level of blood pressure, and
insulin resistance”

No issues with the randomization process. No baseline
differences that suggested any issues with randomization.

Deviations from
the intended
interventions

Some concerns

Quote: “First, although a double-blind design was initially
implemented to elicit unpolluted results and to prevent
any bias, the participants became aware of their
respective groups during the diet and exercise education
orientation.” Participants and the carers may be aware of
the interventions. No information about deviations from
the intervention.

reported result

Missing outcome Low Report data from all randomized participants.

data

Measurement of Low Quote: “Additionally, all of the trained exercise specialists

the outcome who took the measurements were blinded to group
allocation.” For the body composition outcomes and
biomarker outcomes, the measurement using
standardized measures is relatively robust. Although
theoretically, the recorded measures could be influenced
by knowledge of the intervention, this is highly unlikely.

Selection of the Low Results were reported in line with the proposed data

analysis outlined in the article, and all data reported to be
collected was reported in full.

Overall Bias

Some concerns

There are some concerns about the deviations from the
intended interventions, but no issues with any of the

other domains assessed.




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health in adults with overweight/obesity: A systematic review and
meta-analysis
First author: Zi-han Dai

Table S4. Overall certainty of evidence

certainty esesment Neot patients
Certainty Importance

Ne of Other Relative Absolute
Study design Risk of bias | Inconsistency | Indirectness | Imprecision IF+EX
studies considerations (95% ClI) (95% ClI)

Body mass (assessed with: kg)

10 randomised trials serious? not serious not serious serious? publication bias 163 156 - MD 0.15 kg lower @OOO

strongly suspected® (0.84 lower to 0.54 higher) Very lowab.c

BMI (assessed with: kg/m?)

7 randomised trials serious? not serious not serious serious? none 115 109 - MD 0.26 kg/m? lower @@OO

(0.67 lower to 0.15higher) Lowad

Fat mass (assessed with: kg)

10 randomised trials serious? not serious not serious not serious none 163 156 - MD 0.93 kg lower @@@O

(1.69 lower to 0.18 lower) Moderate?

Fat-free mass (assessed with: kg)

9 randomised trials serious? serious® not serious serious? none 154 148 - MD 0.75 kg higher @OOO

(0.41 lower to 1.9 higher) Very lowabe

Waist circumference (assessed with: cm)

7 randomised trials serious? not serious not serious seriousd none 104 96 - MD 2.51 cm lower @@OO

(3.7 lower to 1.32 lower) Lowad




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health in adults with overweight/obesity: A systematic review and
meta-analysis
First author: Zi-han Dai

certainty esesment Neot patients

Ne of Other Relative Absolute Certainty Importance
Study design Risk of bias | Inconsistency | Indirectness | Imprecision IF+EX
studies considerations (95% ClI) (95% ClI)

Visceral fat mass

4 randomised trials serious? not serious not serious seriousd none 67 64 - SMD 0.2 SD lower @@OO

(0.55 lower to 0.15 higher) Lowad

Fasting glucose (assessed with: mg/dl)

9 randomised trials serious? serious® not serious serious? none 148 145 - MD 1.92 mg/dI lower @OOO

(4.47 lower to 0.62 higher) Very lowabe

Insulin (assessed with: ulu/ml)

7 randomised trials serious? not serious not serious seriousd none 126 124 - MD 3.1 ulU/ml lower @@OO
(4.25 lower to 1.95 lower) Lowad
HOMA-IR
8 randomised trials serious? not serious not serious seriousd none 137 132 - SMD 0.57 SD lower @@OO
(0.83 lower to 0.31 lower) Lowad

Total cholesterol (assessed with: mg/dl)

9 randomised trials serious? serious® not serious serious? none 147 143 - MD 7.39 mg/dl lower @OOO

(16.53 lower to 1.74 higher) Very lowabe




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health in adults with overweight/obesity: A systematic review and
meta-analysis
First author: Zi-han Dai

certainty esesment Neot patients “

Ne of Other Relative Absolute Certainty Importance
Study design Risk of bias | Inconsistency | Indirectness | Imprecision IF+EX
studies considerations (95% ClI) (95% ClI)

High-density lipoprotein cholesterol (assessed with: mg/dl)

8 randomised trials serious? serious® not serious serious? none 124 120 - MD 3.32 mg/d| higher @OOO

(1.56 lower to 8.21 higher) Very lowade

Low-density lipoprotein cholesterol (assessed with: mg/dl)

7 randomised trials serious? serious® not serious seriousd none 112 107 - MD 10.67 mg/dl lower @OOO

(20 lower to 1.35 lower) Very lowade

Triglycerides (assessed with: mg/d

)

9 randomised trials serious? serious® not serious serious® none 147 143 - MD 12.86 mg/dl lower @OOO

(34.11 lower to 8.4 higher) Very lowabe

SBP (assessed with: mmHg)

6 randomised trials serious? serious® not serious seriousd none 105 104 - MD 0.16 mmHg higher @OOO

(2.66 lower to 2.99 higher) Very lowade

DBP (assessed with: mmHg)

6 randomised trials serious? serious® not serious seriousd none 105 104 - MD 0.05 mmHg lower @OOO

(1.98 lower to 1.88 higher) Very lowade




Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health in adults with overweight/obesity: A systematic review and
meta-analysis
First author: Zi-han Dai

certainty esesment Neot patients

Ne of Other Relative Absolute Certainty Importance
Study design Risk of bias | Inconsistency | Indirectness | Imprecision IF+EX
studies considerations (95% ClI) (95% ClI)

Resting heart rate (assessed with: bpm)

3 randomised trials serious? not serious not serious serious? none 62 63 - MD 2.68 bpm lower @@OO

(4.71 lower to 0.64 lower) Lowad

VO2max (assessed with: ml/kg/min)

5 randomised trials serious? serious® not serious seriousd none 70 66 - MD 1.80 mg/kg/min higher @OOO

(0.12 higher to 3.48 higher) Very lowade

Leptin (assessed with: ng/ml)

2 randomised trials serious? not serious not serious seriousd none 41 41 - MD 13.76 ng/ml lower @@OO
(25.76 lower to 1.76 lower) Lowad
Adiponectin
3 randomized trials serious? not serious not serious serious? none 63 63 - SMD 0.35 SD higher @@OO
(0 to 0.7 higher) Lowad

Note: BMI, body mass index; Cl, confidence interval; DBP, diastolic blood pressure; HOMA-IR, homeostatic model assessment for insulin resistance; MD, mean difference; SBP, systolic blood pressure; SD, standard
deviation; SMD, standardized mean difference; VO2max, maximal oxygen uptake

Explanations

a. Most of the included studies exhibited some concerns in the risk of bias assessment, which may have an impact on the certainty of the findings.
b. Imprecise due to confidence intervals included potential for important harm or benefit.

c. Funnel plot display asymmetry, which may raise concerns regarding the potential presence of publication bias.

d. Small sample size

e. 12 values showed high heterogeneity



Title: Additional effect of exercise to intermittent fasting on body composition and cardiometabolic health in adults with overweight/obesity: A systematic review and
meta-analysis
First author: Zi-han Dai

Table S5. Quality of the included studies using the Tool for the assEssment of Study qualiTy and reporting in Exercise (TESTEX) scale.

Study quality Score Study reporting Score  Total score

Study 1 2 3 4 5 (0-5) 6a 6b 6c 7 8a 8b 9 10 11 12 (0-10) (0-15)
Ameur et al., 2024 1 1 0 1 0 3 1 0 0 0 1 1 1 0 1 0 5 8
Batitucci et al., 2022 1 1 0 0 1 3 0 0 0 0 1 1 1 0 1 1 5 8
Batitucci et al., 2024 1 1 0 0 0 2 0 0 0 0 1 1 1 0 1 1 5 7
Bhutani et al., 2013a 1 1 0 0 0 2 0 0 0 1 1 1 1 0 1 1 6 8
Bhutani et al., 2013b 1 1 0 0 0 2 0 0 0 1 1 1 1 0 1 1 6 8

Cho et al., 2019 0 1 1 1 1 4 0 0 0 0 1 1 1 1 1 0 5 9
Cooke et al., 2022 o 0 0 0 0 0 o o o 1 1 1 1 1 1 0 s e
Ezpeleta et al., 2023 1 1 0 1 1 4 1 0 1 1 1 1 1 1 1 1 9 13
Haganes et al., 2022 1 1 1 1 0 4 0 0 0 1 1 1 1 0 1 1 6 10
Keawtep et al., 2024 1 1 0 1 1 4 1 1 1 1 1 1 1 0 1 0 8 12
Maaloul et al., 2023 1 0 0 1 0 2 1 0 0 1 1 1 1 0 1 1 7 9

Oh et al., 2018 1 1 0 0 1 3 0 0 0 1 1 1 1 0 1 1 6 9

Study quality: 1 = Eligibility criteria specified; 2 = Randomization specified; 3 = Allocation concealment; 4 = Groups similar at baseline; 5 = Blinding of assessor (for at least one key outcome).
Study reporting: 6 = Outcome measures assessed in 85% of participants (6a = 1 point if completion rate is >85%; 6b = 1 point if adverse events are reported; 6¢ = 1 point if exercise attendance
is reported); 7 = Intention-to-treat analysis; 8 = Between-group statistical comparisons reported (8a = 1 point if between-group statistical comparisons are reported for the primary outcome
measure of interest; 8b = 1 point if between-group statistical comparisons are reported for at least one secondary outcome measure); 9 = Point measures and measures of variability for all
reported outcome measures; 10 = Activity monitoring in control groups; 11 = Relative exercise intensity remained constant; 12 = All exercise characteristics are reported adequately (i.e. intensity,
frequency, mode, duration of session and duration of the intervention). The studies were classified according to their total TESTEX score as ‘high quality’ (= 12 points, green colour), ‘good quality’
(7 to 11 points, yellow colour), or ‘low quality’ (< 6 points, red colour).
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Table S6. Funnel plot for publication bias detection on body mass and fat mass

Body mass: P-value = 0.0023
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Figure S1. Meta-analysis of IF+EX vs. IF alone on body mass. Values are reported as mean difference
(MD).

Experimental Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Ameur etal., 2024 20 1160 544 20 900 7.49 — 260 [6.66,1.46] 2.8%
Batitucci et al. 2022 15 150 458 10 -1.00 6.94 . E— 050 [-5.39,439] 20%
Bhutani et al,2013a 16 6.00 16.00 16 300 400 ————— -3.00 [11.08,5.08] 0.7%
Choetal, 2019 9 380 180 8 -390 198 —H— 000 [-1.81;181] 132%
Cooke et al, 2022 11 -452 487 8 -411 403 4"7 041 [-442;360] 2.9%
Ezpeleta et al,, 2023 20 418 107 19 -4451.10 027 [-0.41;095] 58.6%
Haganes et al., 2022 27 -3.30 573 29 -160 649 —_— -1.70 [-4.90;1.50] 4.5%
Keawtep et al., 2024 23 256 613 23 239 43 — 017 [-3.23,289] 49%
Maaloul et al , 2023 10 520 909 10 240819 ————+—F—— 280 [10.38;478] 08%
Ohetal, 2018 12 330 240 13 240 310 —— 090 [-306;126] 95%
Random effects model 163 156 i -0.15 [-0.84; 0.54] 100.0%
Prediction interval [-1.20; 0.90]
Heterogeneity: /° = 0.0%, <> = 0.0812, p = 0.8289 ‘ T ‘ T !
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Figure S2. Meta-analysis of IF+EX vs. IF alone on body mass index (BMI). Values are reported as mean
difference (MD).

Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Ameur et al,, 2024 20 420187 20 -3.30 228 —— 090 [2.19;0.39] 10.2%
Batitucci et al , 2022 15 060 146 10 040 173 — 020 [1.50;1.10] 10.0%
Bhutani et al , 2013a 16 200219 16 100219 ———F—1— -1.00 [252,052] 74%
Choetal, 2019 9 150 090 8 -1.40 085 — . 010 [093,073] 245%
Ezpeleta et al,, 2023 20 163 163 19 -1.88 163 —I—‘— 025 [[0.77;1.27] 16.2%
Keawtep et al., 2024 23 106 253 23 097 167 —_— 0.09 [1.33;1.15] 11.1%
Ohetal, 2018 12 130 100 13 090 1.30 — . 040 [[1.31;0581] 207%

Random effects model 115 109 : -0.26 [-0.67; 0.15] 100.0%
Prediction interval [-0.78; 0.25]

Heterogeneity: 1~ = 0.0%, %= 0, p=0.7932

Figure S3. Meta-analysis of IF+EX vs. IF alone on fat-free mass. (MD)

Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Ameur et al.,, 2024 20 360 170 20 -1.00 1.97 —=— 460 [346,574] 12.9%
Batitucci et al., 2024 15 1.80 169 10 1.00 2.59 —TE 0.80 [1.02,262] 10.8%
Bhutani et al., 2013a 16 0.00 4.00 16 -1.00 4.00 — e 1.00 (1.77,377] 7.9%
Cooke et al., 2022 11 179 2.99 8 076 254 —_— -1.03 [352;1.46] 87%
Ezpeleta etal., 2023 20 083169 19 -1.20 166 — 0.37 [0.68,142] 131%
Haganes et al., 2022 27 050 142 29 -0.30 162 - -0.20 [-1.00;060] 13.7%
Keawtep et al., 2024 23 020170 23 0.03 151 : 017 [[0.76;1.10] 134%
Maaloul et al., 2023 10 -0.70 419 10 -1.10 4.99 040 [-364,444] 52%
Ohetal, 2018 12 -040 0.50 13 -0.50 0.90 0.10 [[0.47,067] 142%
Random effects model 154 148 0.75 [-0.41; 1.90] 100.0%

Prediction interval i
Heterogeneity: I~ = 86.0%, t~ = 2.3473, p < 0.0001

[-3.04; 4.53]
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Figure S4. Meta-analysis of IF+EX vs. IF alone on visceral fat, presented as standardized mean
differences (SMD).

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Choetal, 2019 9 -220 3270 § 3150 3450 -095 [-[1.97;007] 116%
Cooke et al , 2022 11 -78.45 60.55 § 9042 12340 012 [0.79;1.04] 145%
Ezpeleta et al., 2023 20 020 030 19 021 028 —— 003 [-0.59;0868] 30.5%
Haganes et al , 2022 27 1340 2263 29 720 2237 — R 027 [080;025] 434%
Random effects model 67 64 ' -0.20 [-0.55; 0.15] 100.0%
Prediction interval ) [-0.76; 0.36]
Heterogeneity: /© = 5.9%, = < 0.0001, p = 0.3635
-1 0 1
Figure S5. Meta-analysis of IF+EX vs. IF alone on fasting glucose. (MD)
Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Ameur et al., 2024 20 2216 811 20 1730 937 Jy 486 [10.30; 0.57] 114%
Bhutani et al., 2013a 16 200 669 16 -3.00 1095 — 1.00 [-529;729] 97%
Choetal, 2019 9 1410 10.50 8§ 970 1130 -4.40 [14.81; 6.01] 48%
Cooke et al,, 2022 11 180 378 8 000 595 — -1.80 [-649; 289] 132%
Ezpeleta etal , 2023 20 528 1480 19 514 1444 — 014 [-932;904] 58%
Haganes et al , 2022 27 180 396 28 180 486 1o 000 [-2.34; 234 199%
Keawtep et al., 2024 23 006 602 23 224 588 T 218 [-1.26; 562] 166%
Maaloul et al., 2023 10 1081 577 10 -360 396 —— -7.21 [[11.54,-287] 141%
Ohetal, 2018 12 1090 1690 13 -300 940 780 [18.74; 294] 45%
Random effects model 148 145 < -1.92 [-4.47; 0.62] 100.0%
Prediction interval ———— [-8.73; 4.89]

Heterogeneity: I° = 50.8%, 1° = 7.0440, p = 0.0389 T e
1510 5 0 5 10 15

Figure S6. Meta-analysis of IF+EX vs. IF alone on total cholesterol. (MD)

Experimental Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Ameur et al., 2024 20 -58.01 28.23 20 -23.20 19.72 -34.80 [-49.89;-19.71] 11.8%
Bhutani et al., 2013a 16 -400 2530 16 1200 23.80 -16.00 [-33.02; 102] 109%
Choetal, 2019 9 15.10 26.10 8 5402740 970 [-15.82; 35.22] 74%
Cooke et al , 2022 11 -11.60 21.27 8 -387 3867 — 773 [-37.33, 2186] 62%
Ezpeleta et al,, 2023 20 6322144 19 -224 2093 -408 [-17.38; 9.22] 12.8%
Haganes et al., 2022 26 -387 1469 26 0.00 1431 —aa -3.87 [-11.75;, 402] 155%
Keawtep et al., 2024 23 -10.85 21.89 23 -11.51 2570 R 066 [-13.14; 14.46] 12.5%
Maaloul et al., 2023 10 -19.34 1469 10 -3.87 18.56 -1547 [-30.14;, -0.79] 12.0%
Ohetal, 2018 12 1430 2290 13 410 19.60 1020 [-6.57; 26.97] 11.0%
Random effects model 147 143 = -7.39 [-16.53; 1.74] 100.0%
Prediction interval [ |__| | [-35.25; 20.46]

Heterogeneity: I© = 65.3%, 2= 124.2309, p = 0.0033
40 20 O 20 40
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Figure S7. Meta-analysis of IF+EX vs. IF alone on high-density lipoprotein cholesterol. (MD)

Experimental Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight

Ameur et al., 2024 20 4254 1323 20 2320 1442 —=—— 1933 [10.76;27.91] 105%

Bhutani et al.,, 2013a 16 900 858 16 0.00 669 —— 900 [367,1433] 132%

Choetal, 2019 9 6.00 810 8§ 290 849 —TE— 310 [-481,11.01] 111%

Cooke et al , 2022 11 000 619 8 000 1005 —a— 000 [-787, 787 111%

Ezpeleta et al,, 2023 20 024 881 19 374 860 | 350 [-8.96; 1.96] 131%

Haganes et al | 2022 26 387 619 26 000 657 - 387 [7.34;040] 145%

Maaloul et al., 2023 10 348 425 10 039 425 L 309 [-063 682] 143%

Ohetal, 2018 12 530 810 13 260 830 L 270 [-373;913] 123%

Random effects model 124 120 1’2 3.32 [-1.56; 8.21] 100.0%

Prediction interval A [-12.72; 19.36]

Heterogeneity 1% = 81.4%, 1° = 39.7954, p < 0.0001 B

20 10 0 10 20
Figure S8. Meta-analysis of IF+EX vs. IF alone on triglycerides. (MD)
Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Ameur et al, 2024 20 4428 379 20 1329 3658 —'—| -31.00 [-54.09; -791] 124%
Bhutani et al, 2013a 16 10.00 16.88 16  5.00 16.88 | | 500 [ 6.70;1670] 139%
Choetal, 2019 9 -4360 93.00 8 1260 9815 4'——|— -56.20 [-147.40; 35.00] 4 0%
Cooke et al, 2022 11 -8.86 2569 § 886 2923 —— 000 [-25.31; 2531] 120%
Ezpeleta et al , 2023 20 -1328 53.04 19 -41.29 4995 2801 [ -431; 6033] 108%
Haganes et al,, 2022 26 886 2303 26 -886 239 L 1771 [ 495 3048] 138%
Keawtep et al, 2024 23 1832 4190 23 1438 4423 —. -394 [-2884; 2096] 121%
Maaloul et al., 2023 10 -70.86 29.23 10 -8.86 37.20 —— 5200 [-91.32;-3268] 11.3%
Ohetal, 2018 12 -43.80 4190 13 1200 56.20 — -5580 [-94.47;-1713] 98%
Random effects model 147 143 -12.86 [-34.11; 8.40] 100.0%
Prediction interval ) [-83.20; 57.48]
Heterogeneity: 1© = 82 1%, t° = 8127446, p < 0.0001
100 -50 0 50 100
Figure S9. Meta-analysis of IF+EX vs. IF alone on systolic blood pressure. (MD)
Experimental Control

Study Total Mean  SD Total Mean SD Mean Difference MD 95%-Cl Weight
Ameur et al,, 2024 20 570 41 20 1.00 579 470 [-7.81;-1.59] 21.5%
Bhutani et al, 2013a 16 -200 657 16 -400 657 — 200 [-2.55; 6.55] 16.6%
Cooke et al, 2022 11 400 602 8 100 383 — = 300 [[144; 744] 169%
Ezpeleta etal., 2023 20 -3.78 1117 19 -385 1115 0.07 [6.94; 7.08] 104%
Haganes et al , 2022 26 020 584 28 230 613 - 250 [-0.69; 569 212%
Ohetal, 2018 12 -330 830 13 180 580 -1.50 [-716; 416] 13.4%
Random effects model 105 104 0.16 [-2.66; 2.99] 100.0%
Prediction interval ) <> [-7.64; 7.97]
Heterogeneity: /1° = 63.9%, t*=7.1372, p = 0.0165
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Figure S10. Meta-analysis of IF+EX vs. IF alone on diastolic blood pressure. (MD)

Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Ameur et al., 2024 20 -320 301 20 -0.80 363 240 [447,033] 242%
Bhutani et al , 2013a 16 000 438 16 -200 438 — 200 [-104; 504] 183%
Cooke et al., 2022 11 3.00 3.69 8 000 383 T—=——— 3.00 [-043; 643] 162%
Ezpeleta et al., 2023 20 425737 19 182736 ——=—7T— 243 [7.05 219] 11.4%
Haganes et al., 2022 26 -1.10 458 28 -1.30 534 — 020 [-2.45; 285] 20.5%
Ohetal, 2018 12 -230 460 13 -1.40 860 090 [-6.25; 445] 94%
Random effects model 105 104 <[> -0.05 [-1.98; 1.88] 100.0%
Prediction interval ) T [-5.10; 5.00]
Heterogeneity: 1 = 53.3%, t° = 2.8895, p = 0.0575 T
6 4 2 0 2 4 6
Figure S11. Meta-analysis of IF+EX vs. IF alone on leptin. (MD)
Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Bhutani et al., 2013b 16 -34.00 36.00 16 -10.00 16.00 —&- 2400 [-43.30; -470] 26.3%
Haganes et al, 2022 25 1400 859 25 -390 803 : -1010  [-14.71; -549] 73.7%
Random effects model 41 a4 ; -13.76 [-25.76; -1.76] 100.0%
Prediction interval A [-129.39; 101.87]
Heterogeneity: I° = 46.9%, t° = 45.3396, p = 0.1698 ‘ ' ' !
-100 50 0 50 100
Figure S12. Meta-analysis of IF+EX vs. IF alone on adiponectin. (SMD)
Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Bhutani etal., 2013b 16 632.00 272800 16 -582.00 1600.00 0.53 [-0.18;1.24] 249%
Haganes et al., 2022 24 600.00 3060.00 24 -1000.00 2700.00 014 [0.43,070] 38.8%
Keawtep et al,, 2024 23 510 238 23 4.00 235 046 [0.13;1.04] 36.3%
Random effects model 63 63 e 0.35 [-0.00; 0.70] 100.0%
Prediction interval __I [-0.42; 1.13]

Heterogeneity: /2 = 0.0%, t° = 0, p = 0.6307 ! ' '



