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More intensive dietary interventions?



In adolescents with moderate to severe obesity

• No one dietary prescription is necessarily superior to another

• Initial weight loss predicts later weight outcomes

• Use of VLEDs, under supervision, in adolescents with obesity and 
T2DM can lead to diabetes remission

• Consider use of VLEDs to help kick-start weight loss

• Dietitian involvement is vital



Marked variations in response to treatment
The RESIST trial: Two different types of diet in adolescents with obesity  

Garnett et al. J Clin Endocrinol Metab 2013



High carbohydrateIncreased proteinChanges in a measure of BMI 

severity:

• 82 children decreased 

(mean 10%) 

• 16 increased (mean 3%)

Marked variations in response to treatment
The RESIST trial: Two different types of diet in adolescents with obesity  

Garnett et al. J Clin Endocrinol Metab 2013



Early weight loss: indicative of longer term weight loss 
Findings from the RESIST study of adolescents with obesity and insulin resistance

More likely to drop out at 12 months OR 

2.8 [95%CI: 1.3 to 5.9], P=0.016Less likely to lose weight during 12 month 

intervention OR 3.2 [95%CI: 1.5 to 7.0], 

P=0.018

52% maintained/ had further 

weight loss

62% maintained/ had further 

weight loss

Gow M et al. Int J Behav Nutr Phys Act 2016; 13:43



▪ VLED  - induce rapid weight loss short-term 
▪ 4 to 15 kg in 3 to 12 weeks

▪ Preserves FFM

▪ Improves cardiometabolic markers - BP, 
lipids, glucose, insulin, HbA1c

Figueroa-Colon et al. 1993, Willi et al. 2004, Berkowitz et al. 
2011

Berkowitz et al. Obesity 2011, 19,1193 
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Turning around type 2 diabetes in adolescents with obesity – the 

SHAKE IT study. The effect of a Very Low Energy Diet on weight loss 

Gow M et al. Diabetologia 2017



Very Low Energy Diets (VLEDs) in children and adolescents

• VLED: Aims for <800 kcal/day (3,350kJ), typically <50g CHO

• At The Children’s Hospital at Westmead – use of shakes /bars, PLUS 

evening meal of lean meat plus leafy salad/ low CHO vegies 

• Potential greater kick-start for weight loss

• Potential to reverse type 2 diabetes*

• Typically recommended for short duration, under supervision of a 

dietitian

• Safety issues?

* Gow M, et al. Reversal of type 2 diabetes in youth who adhere to a very low energy diet: a pilot study. Diabetologia 2017; 60:406-415.



Study name Time point Statistics for each study Difference in means and 95% CI

Difference Standard Lower Upper 
in means error limit limit p-Value

Bakhach et al. 2016 3mo Post intervention -8.2 2.1 -12.3 -4.1 0.00

Brown et al. 1983 5mo Post intervention -30.4 2.3 -35.0 -25.8 0.00

Caroli et al. 1992 8wk Post intervention -7.8 0.6 -9.0 -6.6 0.00

Chalew et al. 1992 5-8wk Post intervention -8.1 11.6 -30.8 14.6 0.48

Escobar et al. 1999 10wk Post intervention -6.8 5.6 -17.7 4.1 0.22

Figueroa-Colon et al. 1993 10wk Post intervention -11.2 1.4 -13.9 -8.5 0.00

Figueroa-Colon et al. 1996 10wk Post intervention -8.3 0.9 -10.1 -6.5 0.00

Gow et al. 2017 8wk Post intervention -4.0 7.8 -19.3 11.3 0.61

Grugni et al. 1997 60d Post intervention -17.2 1.5 -20.2 -14.2 0.00

Merritt et al. 1980 4wk Post intervention -7.1 0.3 -7.8 -6.5 0.00

Pidlich et al. 1997 3wk Post intervention -5.7 0.3 -6.2 -5.2 0.00

Schmidinger et al. 1987 3wk Post intervention -9.4 8.5 -26.0 7.2 0.27

Sothern et al. 1999 10wk Post intervention -9.2 2.2 -13.5 -4.8 0.00

Sothern et al. 1999 JIM 10wk Post intervention -8.4 5.1 -18.3 1.5 0.10

Sothern et al. 2000 10-20wk Post intervention -9.4 2.7 -14.7 -4.1 0.00

Widhalm et al. 1984/1987 3wk 240kcalPost intervention -9.4 1.0 -11.3 -7.5 0.00

Widhalm et al. 1984/1987 3wk 320kcalPost intervention -8.0 0.6 -9.2 -6.8 0.00

Widhalm et al. 1989 3wk Post intervention -9.5 1.0 -11.4 -7.5 0.00

Willi et al. 1998 8wk Post intervention -15.4 1.5 -18.3 -12.5 0.00

Willi et al. 2004 60d Post intervention -11.4 1.9 -15.1 -7.7 0.00

Zwiauer et al. 1989 3wk Post intervention -5.7 0.3 -6.2 -5.2 0.00

-10.1 0.7 -11.4 -8.7 0.00

-20.00 -10.00 0.00 10.00 20.00

Weight loss (kg) Weight gain (kg)

Meta Analysis

Very Low Energy Diets (VLEDs) in children and adolescents: 

results of a systematic review *

* Andela S, et al. Efficacy of very low-energy diet programs for weight loss: A systematic review with meta-analysis of intervention studies in 

children and adolescents with obesity. Obesity Reviews 2019; 20: 871-882
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10.1 kg mean weight loss in 

interventions lasting 3-20 weeks 



What about 

safety?

Andela S et al. Obesity Reviews 

2019

In general, adverse 
events not well 
described. And 

hence conclusions 
on safety cannot be 

drawn



In adolescents with 

moderate to severe obesity

• No one dietary prescription is necessarily superior to another

• Consider use of VLEDs to help kick-start weight loss – especially in 
those with T2DM?

• Dietitian involvement is vital



Pharmacotherapy



Pharmacotherapy in obesity – potentially useful, although 

options very limited

• Current anti-obesity agents are limited in number and availability, with 

few subsidised by government agencies

• Few trials performed in adolescents, with clinical use often being off-

label

• 2016 Cochrane Review:

– Metformin and orlistat both result in weight reduction (~2 kg)

• Metformin used in adolescents with clinical insulin resistance

• Orlistat rarely used

– Greater attrition in adolescent trials than in adult trials

– Several ongoing trials identified – topiramate, GLP-1 receptor agonists

Steinbeck KS et al. Nature Rev Endocrinol Metab 2018; 14:331-344;  Mead E et al. Cochrane Database of Systematic Reviews 2016.
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you!

See also resources at: 

pro.healthykids.nsw.gov.au


