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Aerobic exercise and weight loss in adults:
dose-response meta-analysis

Jayedi et al (2024) JAMA Network Open 7(12):e2452185
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Schwingshackl et al  (2014) Syst Rev, 3:130

Long term effects of diet and/or exercise 

on weight loss: network meta-analysis

Diet vs Exercise

Body weight (kg) -2.93 (-4.18, -1.68)

Waist circumference (cm) -1.75 (-4.12, 0.62)

Fat mass (kg) -2.20 (-3.75, -0.66)

Waist-to-hip ratio -0.00 (-0.01, 0.01)

Total cholesterol (mg/dl) -3.91 (-8.11, 0.30)

LDL cholesterol (mg/dl) -3.19 (-6.85, 0.48)

HDL cholesterol (mg/dl) -0.96 (-1.88, -0.04)

Triglyceride (mg/dl) -3.80 (-12.21, 4.62)

Diastolic BP (mmHg) -1.33 (-3.00, 0.35)

Systolic BP (mmHg) -2.19 (-4.23, -0.15)

VO2max (ml/kg/min) -1.16 (-2.42, 0.09)

Studies at least 12 months in duration, values mean difference (95% CI)
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Schwingshackl et al  (2014) Syst Rev, 3:130

Long term effects of diet and/or exercise 

on weight loss: network meta-analysis

Diet vs Exercise Diet & Exercise vs Diet

Body weight (kg) -2.93 (-4.18, -1.68) -1.38 (-1.98, -0.79)

Waist circumference (cm) -1.75 (-4.12, 0.62) -1.68 (-2.66, -0.70)

Fat mass (kg) -2.20 (-3.75, -0.66) -1.65 (-2.81, -0.49)

Waist-to-hip ratio -0.00 (-0.01, 0.01) -0.01 (-0.02, -0.01)

Total cholesterol (mg/dl) -3.91 (-8.11, 0.30) -2.19 (-7.84, 3.46)

LDL cholesterol (mg/dl) -3.19 (-6.85, 0.48) -0.93 (-6.14, 4.27)

HDL cholesterol (mg/dl) -0.96 (-1.88, -0.04) 1.62 (0.28, 2.95)

Triglyceride (mg/dl) -3.80 (-12.21, 4.62) -10.08 (-17.38, -2.79)

Diastolic BP (mmHg) -1.33 (-3.00, 0.35) -1.20 (-2.26, -0.15)

Systolic BP (mmHg) -2.19 (-4.23, -0.15) -0.24 (-1.45, 0.97)

VO2max (ml/kg/min) -1.16 (-2.42, 0.09) 3.61 (2.07, 5.14)

Studies at least 12 months in duration, values mean difference (95% CI)
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Jeffery et al  (2003) AJCN, 78:684-9

Physical activity and long-term weight 

maintenance

1000 kcal per week

2500 kcal per week
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Effects of exercise training, without 
weight loss, on body fat

Lee et al (2005) J Appl Physiol 99:1220-1225

60 min moderate exercise, 5 x per week for 13 weeks
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Exercise and visceral fat in type 2 
diabetes: systematic review and meta-

analysis

Sabag et al (2017) Diabetes & Metabolism 19:1446-1459

Aerobic 

exercise

Resistance 

exercise

Combined 

exercise
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Exercise and liver fat in type 2 diabetes: 
systematic review and meta-analysis

Sabag et al (2017) Diabetes & Metabolism 19:1446-1459
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Exercise training and intrahepatic TG in 
NAFLD: systematic review and meta-

analysis

Sargeant et al (2018) Obesity Reviews 43:195-210

Significant 

weight loss

No significant 

weight loss
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Is the relationship between 
physical activity and 
adiposity the same in 

everyone?
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Physical activity, genetic predisposition to 
obesity and BMI in UK Biobank 

Celis-Morales et al (2019) Int J Obes https://doi.org/10.1038/s41366-019-0381-5

Low genetic 

obesity risk

(bottom 25%)

High genetic 

obesity risk

(top 25%)

~4.2 kg heavier
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Physical activity, genetic predisposition to 
obesity and BMI in UK Biobank 

Celis-Morales et al (2019) Int J Obes https://doi.org/10.1038/s41366-019-0381-5

Low genetic 

obesity risk

(bottom 25%)

High genetic 

obesity risk

(top 25%)

Low physical activity

(bottom 33%)

High physical activity

(top 33%)

7.1 kg lighter

5.1 kg lighter
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Benefits of being more physically active on 

body weight are greater in those with high 

genetic risk of obesity
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Key messages
Physical activity and weight loss

• Physical activity intervention alone has modest effects on 

bodyweight

• Effects of physical activity plus diet on bodyweight are 

greater than the effects of diet alone

• Even without weight loss, physical activity can substantially 

reduce body fat, visceral and liver fat – the scales don’t tell 

the full story

• Effects of physical activity on body weight are greater in 

those with high genetic predisposition to obesity
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Contraction and insulin mediated 

glucose uptake

Krook et al (2004) Med Sci Sports Exerc 36:1212-17 
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Effects of prior exercise on insulin-

stimulated glucose uptake across the leg

Data from Richter et al (1989) J Appl Physiol 66:876-885
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Effects of prior exercise on insulin-

stimulated glucose uptake across the leg

Data from Richter et al (1989) J Appl Physiol 66:876-885

Acute effect:

• Present for ~48-72 

hours

• Enhanced by 

exercise training
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Effects of supervised exercise training on 
glycaemic control in T2D: a meta-

regression

Umpierre et al (2013) Diabetologia 56:242-251
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Aerobic training, resistance training or 
both on glycaemic control in type 2 

diabetes

Church et al (2010) JAMA, 304(20):2253-2262

• Control group (n = 41) – no exercise

• Aerobic training group (n = 72) – 12 kcal/kg/week aerobic exercise over 3 sessions/week 

• Resistance training group (n = 73) – 2-3 sets of 9 resistance exercises 3 x per week

• Combined training group (n = 76) –  12 kcal/kg/week aerobic exercise over 3 

sessions/week PLUS 1 set of 9 resistance exercises in each session 

SIMILAR EXERCISE TIME FOR THE 3 INTERVENTION GROUPS (~130-150 MIN/WEEK)
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Comparison of different exercise types 
in patients with T2D: systematic review 

and network metaanalysis

Mannucci et al (2021) Nutr Metab Cardiovasc Dis 31:1985-1993

HbA1c
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ACSM/ADA recommendations for 
Physical activity in treatment of type 

2 diabetes

Colberg et al (2010) Diabetes Care, 33:e147-e167

DO NOT COPY



Key messages
Physical activity and glycaemic control

• Exercise acutely improves insulin sensitivity for 48-72 

hours

• Frequency of physical activity is more important than 

intensity or volume for effects on HbA1c in patients with 

type 2 diabetes

• A combination of aerobic and resistance exercise is more 

effective for HbA1c reduction in patients type 2 diabetes 

than either type of exercise alone
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Physical 

activity

Fitness

Strength
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Church et al (2005) Arch Intern Med, 165:2114-2120

Fitness and risk of CVD mortality in 
patients with type 2 diabetes

Kokkinos et al (2009) Diabetes Care, 32:623-628
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Celis-Morales et al (2017) Diabetes Care, 40:1710–1718

Grip strength and risk of CVD 
and all-cause mortality in 

people with and without T2D
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Long-term effects of lifestyle 
intervention on CVD events in type 2 

diabetes: the Look AHEAD trial

The Look AHEAD Research Group (2013) NEJM, 369(2):145-54
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Morbidity and mortality after lifestyle 
intervention in people with IGT: The Da Qing 

Study 30-year follow-up 

Gong et al (2019) Lancet Diabetes Endo, 7:452-461

Delayed effect on CVD riskImmediate and sustained 

effect on diabetes risk
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Morbidity and mortality after lifestyle 
intervention in people with IGT: The Da Qing 

Study 30-year follow-up 

Gong et al (2019) Lancet Diabetes Endo, 7:452-461
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Morbidity and mortality after lifestyle 
intervention in people with IGT: The Da Qing 

Study 30-year follow-up 

Gong et al (2019) Lancet Diabetes Endo, 7:452-461

Duration of 

Look AHEAD 

trial
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Long-term effects of lifestyle 
intervention on weight & CVD risk in 

type 2 diabetes: the Look AHEAD trial

The Look AHEAD Research Group (2013) NEJM, 369(2):145-54
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Magnitude of change weight loss and 
change in fitness and CVD outcomes in 

the Look AHEAD trial

The Look AHEAD Research Group (2016) Lancet Diabetes Endocrinol 4:913-21
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Key messages
Physical activity and other health 

outcomes

• High cardiorespiratory fitness and high muscular strength 

are associated with lower risk of mortality in patients with 

type 2 diabetes

• In Look Ahead, participants who increased cardiorespiratory 

fitness reduced incidence of adverse CVD outcomes

• We need to develop better interventions to help support 

people to sustain long-term behaviour change (years to 

decades)
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Can diabetes remission be achieved 
through lifestyle interventions 
focused on physical activity?
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Ried-Larsen et al (2019) Diabetes Obes Metab 21:2257-2266

• 98 T2DM patients with <10 years disease 

duration, HbA1c ≤ 56 mmol/mol and not on 

insulin

• Randomised 2:1 into lifestyle intervention (n 

= 64) or standard care (n = 34). 

• All received standardised blinded target-

driven medical therapy during first 12 months

• Lifestyle intervention group received: 

• 5-6 sessions/week of aerobic & strength 

training (30-60 mins/session) for 12 

months. 

• Diet plan with energy intake restriction 

for first 4 months (followed by energy 

balance diet).

• No intervention provided after 12 months

U-TURN – Secondary analysis for 

diabetes remission at 12 and 24 months
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Ried-Larsen et al (2019) Diabetes Obes Metab 21:2257-2266

Body mass

Fat mass

Lean mass

U-TURN – Secondary analysis for 

diabetes remission at 12 and 24 months
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Ried-Larsen et al (2019) Diabetes Obes Metab 21:2257-2266

Remission Prevalence

23% of intervention group and 7% of control 

group achieved remission* at 12 & 24 months. 

Odds Ratio 4.4 (0.8-21.4), p = 0.08.
 

*HbA1c <48 mmol/mol with no glucose lowering medication

U-TURN – Secondary analysis for 

diabetes remission at 12 and 24 months
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Ried-Larsen et al (2019) Diabetes Obes Metab 21:2257-2266

Remission associated with:
• Greater reduction in fat mass

• Greater reduction in abdominal fat mass

• Achieving 10% body weight reduction

• Greater increases in cardiorespiratory 

fitness

U-TURN
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Key messages
Physical activity, weight and 

glycaemic control

• With an intense enough exercise-focused intervention, 

substantial weight loss is possible, leading to diabetes 

remission in some

• This approach may be appealing to some (probably a 

minority) of patients with type 2 diabetes
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Device-measured VILPA and risk of 
mortality

Stamatakis et al (2022) Nature Medicine 86:2521–2529
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