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Overzicht presentatie 
•  Inleiding insuline gevoeligheid en glucose 

homeostase 
•  Voedingsadviezen voor specifieke subgroepen 

–  Type 2 diabetes mellitus 
•  Personalised nutrition 
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The prevalence of obesity and type 2 diabetes mellitus is 
increasing


of Human Biology Department of Human Biology 

1975:	4,5%	

Worldwide obesity nearly tripled since 1975 

1985:	5,6%	1995:	7,2%	2005:	9,6%	2015:	13%	

Worldwide	(≥18yr),	2016:	39%	of	adults	(1.9	billion)	is	overweight,	
of	which	13%	(>650	million)	is	obese.	

www.who.int	
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Cardiovascular disease Type 2 diabetes Liver steatosis Cancer 

OBESITY 
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Obesity: a major risk factor for chronic 
diseases 
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Importance of insulin in glucose homeostasis 

with permission 

euglycaemia 

peripheral glucose uptake hepatic glucose production 
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~5.0 mmol/L
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Importance of insulin in glucose homeostasis 

with permission 

hepatic glucose production peripheral glucose uptake 

euglycaemia 
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- + 

INSULIN RESISTANCE 

Department of Human Biology 

Natural history of type 2 diabetes mellitus 
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insulin resistance 

blood glucose 

insulin secretion 
β-cell dysfunction 

Adapted from Henry R., Am J Med, 1998 

Time (yrs) 
Normal Type 2 diabetes Impaired glucose metabolism 
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Natural history of type 2 diabetes mellitus 
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insulin resistance 

blood glucose 

insulin secretion 
β-cell dysfunction 

Adapted from Henry R., Am J Med, 1998 

Time (yrs) 

Window of 
opportunity 

Normal Type 2 diabetes Impaired glucose metabolism 
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Healthy adipose tissue buffers the 
daily influx of dietary fatty acids 

‘HEALTHY’ ADIPOSE TISSUE 

dietary fat lipids 

of Human Biology Goossens GH, Physiol Behav, 2008 
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Lipid overflow hypothesis 

excess adipose tissue 

adipose tissue deficiency 

OBESITY 

LIPODYSTROPHY 

dietary fat lipids 

lipid accumulation 

insulin 
resistance 

impaired 
insulin 

secretion 

Goossens GH, Physiol Behav, 2008 of Human Biology 

fatty acids 

 TAG 

HSL 

LPL 

  glycerol 
  FFA 

ATGL 
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Lipid overflow and metabolic inflexibility in the 
pathogenesis of insulin resistance 

•  ectopic lipid accumulation strongly linked to insulin resistance 

•  tissue specific ↑ and ↓ in lipid content cause corresponding changes 
in tissue specific insulin action 
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Blood Lipids  

Fatty acyl-CoA 

GLUT-4 

Insulin 

glucose 

CO2 TAG 

DAG 

???? 

Ceramide 

GLUT-4 

Lipotoxicity and muscle insulin resistance 

?? 

Insulin signalling


FFA
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WHO criteria for impaired glucose 
metabolism 
•  Diabetes:Fasting plasma glucose≥ 7.0 mM and/or 2-h 

glucose≥ 11.1 mM

•  Impaired glucose tolerance: Fasting plasma glucose < 7.0 
mM and/or 2-h glucose≥ 7.8 mM

•  Impaired fasting glucose: Fasting plasma glucose ≥6.1 and 
(if measured) 2hr glucose<7.8

Department of Human Biology 

Genes, lifestyle and diabetes:  
the Pima Indians

•  traditional’ lifestyle: NW Mexico
•  ‘affluent’ lifestyle: Arizona, USA
•  Matched for age and gender: 
•  BMI 24.9 kg/m2 vs. 33.4 kg/m2

•  Diabetes 8.5 % vs. 41%

Department of Human Biology 

Recommendations: EASD Nutrition Study Group  
(Evidence-based nutritional approaches to the treatment & prevention of diabetes mellitus, Mann et al, 2014 Nutr Metab 
Cardiovasc Dis (2004) 14: 373-394 

Carbohydrate •  Total CHO 45 – 60% TE influenced by metabolic characteristics 
•  Vegetables, fruits, wholegrains, legumes preferred 

Fibre •  Foods naturally rich in fibre 
•  >40g/day (20g/1000kcal), half soluble, lesser amounts beneficial 

GI •  CHO rich low GI foods good choices provided other attributes ok 
 

Free sugars •  If desired blood glucose levels ok, up to 50g/day incorporated into diet 
•  <10%TE, less if overweight, avoid SSBs 
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ESC (2013) 
v  Macronutrients and dietary fibre as per DNSG (2004) 

v  Mediterranean type diet for those preferring a higher fat intake 

v  Dietary fibre >40g/day 

v  Vegetables, legumes, fruits & wholegrain cereals should be part of diet 

v  There is no justification for the recommendation of very low carbohydrate 
diets in DM 

v  Coffee drinking: >4 cups/day associated with a lower risk of CVD in people 
with T2DM, but not boiled coffee without filtering 

 

v  Recommendations relating to fat & fibre:   Level A 

v  Any diet with reduced energy intake can be recommended for lowering 
excess body weight in DM:                                              Level B 

Department of Human Biology Department of Human Biology 

The Netherlands: 

•  The quality of the fats & carbohydrates is more important than 
amount of macronutrients 

 
•  The diet should be: 

ü  Rich in wholegrain products, fruits, vegetables, legumes & nuts 
ü  Moderate alcohol consumption 
ü  Low in refined cereal products, red or processed meat & and a low intake of 

sugar-containing drinks 
 

•  Various dietary patterns are suitable for prevention and management 
of diabetes, e.g. Mediterranean, low GI, vegetarian, moderate 
carbohydrate-restricted 
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The Netherlands: 
ü  Carbohydrate restriction has a beneficial effect on HbA1c, insulin levels 

& glucose tolerance 
 
ü  Quantity & quality of carbohydrates are important, in particular, limiting 

refined carbohydrate sources and products with free sugars. 
 
ü  A low carbohydrate diet includes a maximum of 40% En. 
 
ü  (Very) low carbohydrate diets in type 2 diabetes seem effective and safe. 

Long-term studies are scarce and dropout rate for long-term studies 
(>2years) is high so the level of evidence is lower in the long term. 

 
ü  These diets require medical supervision  

Department of Human Biology 

Low-carbohydrate eating patterns , especially very low-carbohydrate (VLC) 
eating patterns, have been shown to reduce A1C and the need for 
antihyperglycemic medications. 
 
….are among the most studied eating patterns of type 2 diabetes. 
 
…from the current evidence , this eating pattern does not appear to increase 
overall cardiovascular risk, but long term studies with clinical event 
outcomes are needed. 
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Are low carbohydrate diets 
more beneficial than higher 
carbohydrate diets in adults 
with type 2 diabetes? 
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Carbohydrates and carbohydrates… 

Photo: Sveinung Bråthen Department of Human Biology 
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Included 
studies 

 
 

•  Included: 23 RCTs, 4 with cross-over design 
•  Total participant: 2178  
•  Study duration: 3 m – ca 3 y 
•  CHO content LCD: 5 - 40 E% 
•  CHO content comparator:  

42 - 65 E% 
•  Energy reduced diets 
▫  6 of the LCD 
▫  10 of the comparator diets 

 

1180	records	identified	
through	database	searching	in	

2013	

399	records	identified	
through	database	searching	

in	2016	

1589	records	screened	by	title	and	abstract	

1402	records	excluded	
after	screening	by	title	

and	abstract	

187	retrieved	and	
screened	by	full-text		

164	articles	excluded	after	
screening	by	full-text	

23	studies	included	in	
qualitative	synthesis	

	

19	studies	included	in	
quantitative	synthesis	

(meta-analysis)	

10	additional	records	identified	
through	other	sources	

	

Department of Human Biology 

Body weight: Low-carb diet vs comparator 

HK Korsmo-Haugen, KG Brurberg, J Mann, AM Aas, DOM 2019
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HbA1c: Low-carb diet vs comparator 

HK Korsmo-Haugen, KG Brurberg, J Mann, AM Aas, DOM 2019
 Department of Human Biology 

Compliance: Low-carb diet vs comparator 

24-hour recalls or food records:

9 / 18 studies :carbohydrates in the LCD were 5 E% within what was 
recommended. 

7 / 9 trials that observed low compliance were VLCDs (5 E% to 22 E% from 
CHO)




Department of Human Biology 

Low carb diets: conclusions 

•  Low carb diet show in the short term a slight benefit for body weight 
control and HbA1c, but studies > 12 months show no benefits 

•  Half of the low carb diets in the meta-analyses were within 5E% with 
what was recommended 

•  Very low carb diets (5-22E%) had a low compliance 

•  Carbohydrate rich products like wholemeal bread and grain products, 
fruit, vegetables and pulses reduce the risk for diabetes and 
cardiovascular disease and contain B-vitamins, dietary fibres and 
important minerals like iron, magnesium, chromium and zinc 

It is difficult to have high levels of fibre on a low-carbohydrate 
diet!!!!! 

 Department of Human Biology 

Articles

434 www.thelancet.com   Vol 393   February 2, 2019

Carbohydrate quality and human health: a series of 
systematic reviews and meta-analyses
Andrew Reynolds, Jim Mann, John Cummings, Nicola Winter, Evelyn Mete, Lisa Te Morenga

Summary
Background Previous systematic reviews and meta-analyses explaining the relationship between carbohydrate quality 
and health have usually examined a single marker and a limited number of clinical outcomes. We aimed to more 
precisely quantify the predictive potential of several markers, to determine which markers are most useful, and to 
establish an evidence base for quantitative recommendations for intakes of dietary fibre.

Methods We did a series of systematic reviews and meta-analyses of prospective studies published from database 
inception to April 30, 2017, and randomised controlled trials published from database inception to Feb 28, 2018, 
which reported on indicators of carbohydrate quality and non-communicable disease incidence, mortality, and risk 
factors. Studies were identified by searches in PubMed, Ovid MEDLINE, Embase, and the Cochrane Central Register 
of Controlled Trials, and by hand searching of previous publications. We excluded prospective studies and trials 
reporting on participants with a chronic disease, and weight loss trials or trials involving supplements. Searches, data 
extraction, and bias assessment were duplicated independently. Robustness of pooled estimates from random-effects 
models was considered with sensitivity analyses, meta-regression, dose-response testing, and subgroup analyses. The 
GRADE approach was used to assess quality of evidence. 

Findings Just under 135 million person-years of data from 185 prospective studies and 58 clinical trials with 4635 adult 
participants were included in the analyses. Observational data suggest a 15–30% decrease in all-cause and 
cardiovascular related mortality, and incidence of coronary heart disease, stroke incidence and mortality, type 2 
diabetes, and colorectal cancer when comparing the highest dietary fibre consumers with the lowest consumers 
Clinical trials show significantly lower bodyweight, systolic blood pressure, and total cholesterol when comparing 
higher with lower intakes of dietary fibre. Risk reduction associated with a range of critical outcomes was greatest 
when daily intake of dietary fibre was between 25 g and 29 g. Dose-response curves suggested that higher intakes of 
dietary fibre could confer even greater benefit to protect against cardiovascular diseases, type 2 diabetes, and colorectal 
and breast cancer. Similar findings for whole grain intake were observed. Smaller or no risk reductions were found 
with the observational data when comparing the effects of diets characterised by low rather than higher glycaemic 
index or load. The certainty of evidence for relationships between carbohydrate quality and critical outcomes was 
graded as moderate for dietary fibre, low to moderate for whole grains, and low to very low for dietary glycaemic index 
and glycaemic load. Data relating to other dietary exposures are scarce.

Interpretation Findings from prospective studies and clinical trials associated with relatively high intakes of dietary 
fibre and whole grains were complementary, and striking dose-response evidence indicates that the relationships to 
several non-communicable diseases could be causal. Implementation of recommendations to increase dietary fibre 
intake and to replace refined grains with whole grains is expected to benefit human health. A major strength of the 
study was the ability to examine key indicators of carbohydrate quality in relation to a range of non-communicable 
disease outcomes from cohort studies and randomised trials in a single study. Our findings are limited to risk 
reduction in the population at large rather than those with chronic disease.

Funding Health Research Council of New Zealand, WHO, Riddet Centre of Research Excellence, Healthier Lives 
National Science Challenge, University of Otago, and the Otago Southland Diabetes Research Trust.

Copyright © 2019 Elsevier Ltd. All rights reserved. 

Introduction
Before the mid-20th century, carbohydrates were 
principally regarded as an energy source, and nutrition 
recommendations suggested that carbohydrates should 
contribute to the energy deficit remaining after taking 
into account recommended intakes of fat and protein. 
From the mid-1950s, awareness increased of the potential 
of sugar (principally sucrose) to increase the risk of 

dental caries, and in the 1960s the view that sugar was 
a major cause of obesity, type 2 diabetes, and cardio-
vascular disease was promoted.1,2 A substantial body of 
experimental, epidemiological, and clinical trial data 
have accumulated since these early observations. On the 
basis of extensive systematic reviews and meta-analyses, 
in 2015, WHO issued a recommendation, that individuals 
reduce intake to less than 10% of total energy. They also 

Lancet 2019; 393: 434–45

Published Online 
January 10, 2019 

http://dx.doi.org/10.1016/
S0140-6736(18)31809-9

This online publication has been 
corrected. The corrected version 
first appeared at thelancet.com 

on January 31, 2019 

See Comment page 384
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Dietary fiber and long term health (Reynolds et al, Lancet 2019) 
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Dose-response relationship between fibre,  
morbidity and mortality 
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The effect of dietary fibre goes beyond the small 
intestine 

proximal colon: primarily saccharolytic fermentation


transverse colon: combination of saccharolytic

and proteolytic fermentation


distal colon: primarily proteolytic fermentation


Dietary fibers 

Department of Human Biology 

Canfora, E. E., et al. 
Gut microbial 

metabolites in obesity, 
NAFLD and T2DM. Nat. 
Rev. Endocrinol. 15, 

261–273 (2019) 

Balance between carbohydrate and protein fermentation 
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EDIPS trial 
Importance of Weight Loss Maintenance and Risk 
Prediction in the Prevention of Type 2 Diabetes: 
Analysis of European Diabetes Prevention Study RCT 

Linda Penn ,Martin White, Jaana Lindström, Annemieke Th. den Boer, 
Ellen Blaak,Johan G. Eriksson, Edith Feskens, Pirjo Ilanne-Parikka, 
Sirkka M. Keinänen-Kiukaanniemi, Mark Walker, John C. Mathers,Matti 
Uusitupa, Jaakko Tuomilehto, PLOS one, February 25, 2013 

of Human Biology Department of Human Biology 

•  Figure 3. Progression to type 2 diabetes by trial arm. 

Cumulative incidence of diabetes reduced by 57%!
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Geen groot gewichtsverlies, maar  
Leefstijlveranderingen gericht op een gezonde leefstijl  

zijn belangrijk 
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Protein, fat or CHO:  
what is the optimal mix? 

Based on metabolic 
phenotype? 
The diet the patient 
can enjoy and stick to! 
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Food and health are intertwined and can not be isolated 
from their context 
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Personalised nutrition based on metabolic phenotypes 

Research?


Trouwborst et al, 2018
of Human Biology 
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Tissue-specific insulin resistance (IR): distinct 
phenotypes? 

Insulin resistance 

IR
 IR

IR


IR
 IR


IR


Metabolic consequences?


Organ-specific interventions
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Muscle IR and hepatic IR are distinct metabolic 
phenotypes 
 

But do these phenotypes respond differentially to diet?


of Human Biology 
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ARTICLE

The insulin resistance phenotype (muscle or liver) interacts
with the type of diet to determine changes in disposition index
after 2 years of intervention: the CORDIOPREV-DIAB
randomised clinical trial

Ruth Blanco-Rojo1,2,3,4 & Juan F. Alcala-Diaz1,2,3,4 & Suzan Wopereis5 &

Pablo Perez-Martinez1,2,3,4 & Gracia M. Quintana-Navarro1,2,3,4 & Carmen Marin1,2,3,4 &

Jose M. Ordovas6,7 & Ben van Ommen5 & Francisco Perez-Jimenez1,2,3,4 &

Javier Delgado-Lista1,2,3,4 & Jose Lopez-Miranda1,2,3,4

Received: 28 July 2015 /Accepted: 8 September 2015 /Published online: 16 October 2015
# Springer-Verlag Berlin Heidelberg 2015

Abstract
Aims/hypothesis The aim of the study was to determine
whether basal insulin resistance (IR) phenotype (muscle and/
or liver) determines the effect of long-term consumption of a
Mediterranean diet or a low-fat diet on tissue-specific IR and
beta cell function.
Methods The study was performed in 642 patients included in
The effect of an olive oil rich Mediterranean diet on type 2

diabetes mellitus risk and incidence study (CORDIOPREV-
DIAB). A total of 327 patients were randomised to a
Mediterranean diet (35% fat; 22% from monounsaturated fatty
acids) and 315 to a low-fat diet (<28% fat). At baseline, the
patients were classified into four phenotypes according to the
type of IR: (1) no IR; (2) muscle IR; (3) liver IR; (4) muscle+
liver IR. The hepatic insulin resistance index (HIRI), muscular
insulin sensitivity index (MISI) and disposition index were
analysed at baseline and after 2 years of follow-up.
Results At baseline, 322 patients presented no IR, 106
presented muscle IR, 109 presented liver IR, and 105
presented muscle+liver IR. With both dietary interven-
tions, HIRI decreased in all patients (p<0.001) and MISI
increased in muscle IR and muscle+ liver IR patients
(p<0.01). Long-term intake of the Mediterranean diet in-
creased the disposition index and insulinogenic index in
the muscle IR patients (p=0.042 and p=0.044, respective-
ly) and the disposition index in the muscle+liver IR pa-
tients (p=0.048), whereas the low-fat diet increased the
disposition index in the liver IR patients (p=0.017).
Conclusions/interpretation Although both diets improve in-
sulin sensitivity, there are differences based on basal IR phe-
notypes. Moreover, according to insulinogenic and disposi-
tion index data, a low-fat diet might be more beneficial to
patients with liver IR, whereas patients with muscle IR and
muscle+liver IR might benefit more from a Mediterranean
diet.

Ruth Blanco-Rojo and Juan F. Alcala-Diaz contributed equally to this
study.

Javier Delgado-Lista and Jose Lopez-Miranda are joint senior authors.

Electronic supplementary material The online version of this article
(doi:10.1007/s00125-015-3776-4) contains peer-reviewed but unedited
supplementary material, which is available to authorised users.

* Jose Lopez-Miranda
jlopezmir@uco.es

1 Lipids and Atherosclerosis Research Unit, Reina Sofia University
Hospital, Avda Menendez Pidal, s/n, 14004 Cordoba, Spain

2 Nutrigenomics and Metabolic Syndrome, Maimonides Institute for
Biomedical Research at Cordoba (IMIBIC), Cordoba, Spain

3 Department of Medicine, University of Cordoba, Cordoba, Spain
4 CIBER Fisiopatología Obesidad y Nutrición (CIBEROBN),

http://www.ciberobn.es/
5 TNO, Zeist, the Netherlands
6 Nutrition and Genomics Laboratory, Jean Mayer US Department of

Agriculture Human Nutrition Research Center on Aging, Tufts
University, Boston, MA, USA

7 IMDEA Food Institute, Madrid, Spain

Diabetologia (2016) 59:67–76
DOI 10.1007/s00125-015-3776-4

Trial registration ClinicalTrials.gov NCT00924937
Funding The study was supported by the Ministerio de
Economia y Competitividad (AGL2012/39615) and by the
Ministerio de Ciencia e Innovacion (PIE14/00005 and PI13/
00023)
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The insulin resistance phenotype interacts with diet to 
determine metabolic outcome: The Cordioprev-DIAB  

Blanco-Roja et al, Diabetologia, 2015 
 

lifestyle intervention, which includes changes in exercise and
dietary habits [22–24]. In several of these long-term interven-
tion studies, the main dietary goals in the intervention groups

were a low-fat, calorie-restricted diet with a low content of
saturated fatty acids and a higher dietary fibre intake. As a
consequence, participants in the active treatment groups
achieved significant weight loss, which appeared to be the
main factor in reducing incident diabetes compared with con-
trol groups. Other prospective studies have demonstrated that
greater adherence to a Mediterranean diet is associated with a
significant reduction in the risk of diabetes [25, 26]. In this
context, the Effects of the Mediterranean Diet on the Primary
Prevention of Cardiovascular Diseases (PREDIMED) trial
performed a long-term intervention, with a median follow-
up of 4.1 years, in non-diabetic individuals comparing three
dietary interventions: a Mediterranean diet supplemented with
extra-virgin olive oil; a Mediterranean diet supplemented with
mixed nuts; and a control diet consisting of advice to reduce
intake of all types of fat. The authors concluded that a
Mediterranean diet enriched with extra-virgin olive oil but
without energy restrictions reduced type 2 diabetes incidence
compared with the other two diets [27]. Despite the success of
these studies, two recent reviews highlighted the need to
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Fig. 1 Mean percentage change in values of disposition index between
baseline and after 2 years of follow-up by IR phenotype. *p<0.05 be-
tween low-fat diet (white bars) and Mediterranean diet (black bars) in
each IR subgroup analysed using a univariate model adjusted for age,
sex, baseline BMI and change in weight

Table 3 Mediterranean diet adherence score and anthropometric measurements at baseline and after 2 years of follow-up of a low-fat diet or a
Mediterranean diet, and mean percentage change in values by IR phenotype

Variable No IR Muscle IR Liver IR Muscle+liver IR

Low-fat diet Mediterranean
diet

Low-fat diet Mediterranean
diet

Low-fat diet Mediterranean
diet

Low-fat diet Mediterranean
diet

Mediterranean diet score

Baseline 8.67±2.06 8.96±2.00 8.79±1.84 8.95±2.37 8.50±1.99 8.68±1.96 8.35±1.79 8.92±2.02

2 years 7.57±1.68* 11.62±1.71* 7.53±1.71* 11.45±1.79* 7.40±1.65* 11.36±2.03* 7.60±1.51* 12.00±1.29*

Mean change
(%)

−9.3±2.6 38.2±4.5† −11.4±2.4 36±5.7† −11.5±2.2 41.0±7.2† −5.9±3.1 40.7±4.0†

Weight (kg)

Baseline 79.93±12.49 80.72±12.02 80.43±9.94 78.04±13.46 91.20±14.81 91.87±13.23 88.86±15.23 90.09±13.04

2 years 78.57±12.47* 79.64±12.11 78.72±10.30* 79.30±14.49 90.22±13.32* 90.38±14.15 87.34±17.74 91.31±15.12

Mean change
(%)

−2.4±0.5 −1.7±0.6 −1.9±0.6 0.1±1.1 −2.2±0.4 −0.8±0.7 −0.9±0.5 0.4±1.4

BMI (kg/m2)

Baseline 29.08±3.90 29.49±3.99 30.08±3.24 29.26±3.95 32.35±4.77 32.20±3.67 32.73±5.07 32.59±4.32

2 years 28.56±4.04* 29.21±4.32 29.25±3.24* 29.69±4.70 31.97±4.48* 31.85±3.87 32.04±5.46 33.02±4.84

Mean change
(%)

−2.2±0.5 −1.2±0.4 −1.7±0.4 0.5±0.8 −1.9±0.7 −0.6±0.9 −1.0±0.5 0.9±1.2

Waist circumference (cm)

Baseline 100.2±10.1 100.6±10.1 101.1±8.2 99.6±11.8 109.6±10.9 109.0±7.9 108.5±11.5 107.4±10.7

2 years 98.4±10.3* 99.3±10.0 100.5±8.4 100.1±11.9 108.0±10.4* 107.4±8.8 107.9±11.8 107.9±11.6

Mean change
(%)

−2.2±0.7 −1.4±0.6 −1.5±0.6 −1.7±0.6 −1.7±0.5 −2.0±0.5 −0.8±0.6 0.6±0.8

Data are mean±SD

There were no significant differences between the IR groups within each dietary treatment (the low-fat diet or theMediterranean diet) for all the variables

*p<0.05 between baseline and after 2 years of follow-up in each variable (of each dietary treatment and IR subgroup), analysed using repeated measures
ANOVA, adjusted for age, sex, baseline BMI and change in weight
† p<0.05 in mean percentage change in values between the low-fat diet and the Mediterranean diet within each IR group, analysed using a univariate
model adjusted for age, sex, baseline BMI and change in weight

Diabetologia

642 subjects  
327 Mediterranean diet 
(35% fat,22% MUFA)  
315 low-fat diet 
(<28% fat)  
 

of Human Biology 
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European DiOGenes study: 
a multi-center weight maintenance trial 

18-65 year 
BMI > 27 kg/m2 

Lipidomics: n = 640 
Transcriptomics: n = 368 

of Human Biology Department of Human Biology 

HIRI phenotype responded more favourable to low GI 
diet, independent of weight gain: DIOGENES study 
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Response to dietary intervention may 
depend on initial insulin resistance 

phenotype and diet composition 
 

of Human Biology Department of Human Biology 

Conclusions 
§  Een voeding volgens richtlijnen goede voeding gericht op meer 

plantaardige producten, een reductie van suikerhoudende dranken en 
een vervanging van geraffineerde graanproducten door volkoren 
producten is effectief in de preventie van chronisch metabole ziekten 

§  Sterke koolhydraatrestrictie gaat gepaard met een lage vezel inname 
wat niet wenselijk lijkt met het oog op lange termijn gezondheid 

§  Focuss moet gericht zijn op een gezonde leefstijl en niet op 
gewichtreductie per se 

§  Binnen de context van een gebalanceerde voeding kan een meer 
gepersonaliseerde aanpak voor mensen met een verhoogd risico op 
type 2 diabetes en cardiometabole complicaties effectief zijn 


