
Diagnosis and treatment of obese children with insulin resistance
Aa, M.P. van der

Citation
Aa, M. P. van der. (2016, December 13). Diagnosis and treatment of obese children with
insulin resistance. Retrieved from https://hdl.handle.net/1887/44921
 
Version: Not Applicable (or Unknown)

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/44921
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/44921


 
Cover Page 

 
 

 
 
 

 
 
 

The handle  http://hdl.handle.net/1887/44921 holds various files of this Leiden University 
dissertation 
 
Author: Aa, Marloes van der 
Title: Diagnosis and treatment of obese children with insulin resistance 
Issue Date: 2016-12-13 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/44921




DIAGNOSIS AND TREATMENT 
OF OBESE CHILDREN 

WITH INSULIN RESISTANCE

Marloes P. van der Aa



The research described in this thesis was supported by the St Antonius Hospital Nieu-

wegein/Utrecht and a research grant by ZonMW (The Netherlands Organisation for 

Health Research and Development, project number 113201003)

Publication of this thesis was financially supported by SBOH, employer of 

GP trainees

ISBN: 978-94-6169-984-8

Copyright © 2016 by Marloes P. van der Aa

No part of this thesis may be reproduced or transmitted in any form or by any means 

without prior written admission by the author. The copyrights of the articles published 

or accepted for publication have been transferred to the respective journals. 

Cover Design: Floor Smulders

Lay-out and printing: Optima Grafische Communicatie, Rotterdam



DIAGNOSIS AND TREATMENT 
OF OBESE CHILDREN 

WITH INSULIN RESISTANCE

Proefschrift

ter verkrijging van de graad van Doctor aan de Universiteit Leiden 

op gezag van de Rector Magnificus Prof. mr. C.J.J.M. Stolker, 

volgens besluit van het College voor Promoties te verdedigen op 

dinsdag 13 december 2016 klokke 13.45 uur

door

Marloes Petronella van der Aa

Geboren te Voorst in 1985



Promotores

Prof. dr. Catherijne A.J. Knibbe

Prof. dr. Anthonius de Boer

Co-promotor

Dr. Marja M.J. van der Vorst

Promotiecommissie

Prof. dr. J.A. Bouwstra

Prof. dr. M. Danhof

Prof. dr. T. Hankemeier

Dr. J. Kist-van Holthe, VUMC Amsterdam

Dr. E.L.T. van den Akker, Erasmus MC Rotterdam



Table of contents

SECTION 1: Introduction and scope of the thesis 7

1. General introduction on diagnosis and treatment of obese 

children with insulin resistance

9

SECTION 2: �Prevalence, diagnosis and follow up of children with 
insulin resistance

25

2. Population-Based Studies on the Epidemiology of Insulin 

Resistance in Children.
27

3. Definition of insulin resistance affects prevalence rate in 

pediatric patients; a systematic review and call for consensus 51

4. How to screen obese children at risk for type 2 diabetes 

mellitus?
91

5. A Follow-up Study on BMI-SDS and Insulin Resistance in 

Overweight and Obese Children at Risk for Type 2 Diabetes 

Mellitus.

103

SECTION 3: Treatment of obese children with insulin resistance 117

6 METFORMIN Study 119

a. METFORMIN: an efficacy, safety and pharmacokinetic study 

on the short-term and long-term use in obese children and 

adolescents - study protocol of a randomized controlled study.

121

b. Long-term treatment with metformin is effective in stabilizing BMI 

in obese, insulin resistant adolescents: results of a randomize 

double blinded placebo-controlled trial.

143

7. The effect of eighteen-month metformin treatment in obese 

adolescents: comparison of results obtained in daily practice 

with results from a clinical trial

169

SECTION 4: Conclusions and perspectives 183

8. Conclusions and perspectives on diagnosis and treatment of 

obese children with insulin resistance 185

9. Nederlandse samenvatting/Dutch Summary
205

APPENDICES 227


