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Appendix248

IMPACT

 In this section, the potential societal, scientific, and commercial impact of the research 
findings as described in this thesis will be discussed.
 
 Societal impact of obesity research and precision nutrition
 Obesity is a complex chronic disease and is related to the development of 
cardiometabolic diseases such as cardiovascular diseases (CVD) and type 2 diabetes 
(T2D). Obesity significantly impacts the average life expectancy and the quality of years 
alive. 40-year-old men and women with obesity have an about 6- and 7-year lower life 
expectancy, respectively, compared to men and women of the same age with normal body 
weight (1). Furthermore, individuals with obesity have on average an additional loss of one 
in ten disease-free years (2). Individuals with obesity are 25% more likely to be admitted 
to the hospital and health care cost are about 25% higher compared to someone with 
healthy body weight (3-5). Together, obesity poses a major burden on an individual’s health 
as well as the healthcare system.
 
 Many advances have been made in the prevention and treatment of obesity and obesity- 
related diseases, including the development and implementation of lifestyle and 
pharmacological interventions. An effective way to prevent CVD and T2M is via dietary 
intervention, focusing on weight loss, or improving health in general. However, it is 
increasingly evident that ‘one size does not fit all’ when it comes to dietary approaches to 
improve health. Dietary advice is often given at population-level based on general 
nutritional guidelines that rely on the group mean, while it is well acknowledged that 40-
50% of participants does not respond or adhere to general dietary interventions. 
Interestingly, response relates back to specific metabolic phenotypes, as evidenced in 
studies like DiOGenes (6-8), LIPGENE (9), and CORDIOPREV-DIAB (10). Thus, there is 
an urgent need for more tailored personalized nutrition, or precision nutrition, to improve 
the efficacy of dietary interventions in people living with overweight and obesity.
 
 In the prospective randomized PERSON study described in this thesis, we provide 
evidence that we can optimize the cardiometabolic health benefits of diet when the diet is 
modulated according to metabolic phenotype. We found that individuals with either liver 
(LIR) or muscle insulin resistance (MIR) showed more pronounced improvements in 
cardiometabolic risk factors following a different healthy diet, which seemed independent 
of the minor weight loss that occurred (~2 kg). A diet low in fat and high in protein and fiber 
(LFHP) appeared most beneficial for individuals with MIR, while a diet higher in healthy 
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(mono-unsaturated) fatty acids (HMUFA) was more beneficial for individuals with LIR, with 
respect to improvements in cardiometabolic health. These findings provide support for 
precision nutrition strategies over a general ‘one-size-fits-all’ dietary approach and may 
provide direct leads for translation into precision-based dietary guidelines to contribute 
to more successful prevention or treatment of obesity-related diseases. Importantly, 
individuals may be more motivated to follow dietary recommendations that are targeted 
for their individual phenotype, as expected health improvements are larger compared to 
general dietary advice.
 
 Furthermore, in the present thesis we have identified two effective healthy diets within 
the guidelines for healthy nutrition, the isocaloric LFHP and HMUFA diet, in improving 
cardiometabolic risk factors. Importantly, irrespectively of baseline metabolic phenotype, 
both diets were effective in improving cardiometabolic risk factors. As such, liver fat 
decreased by more that 40% on average in the total population. Additionally, total 
cholesterol concentrations, which were slightly elevated in the total population at baseline 
according to clinical cut-off values (mean: 5.4 mmol/L), decreased following the dietary 
intervention, reaching concentrations within the healthy range (<5.0 mmol/L). These 
results highlight that adopting a healthy diet will result in cardiometabolic health benefits, 
also in the presence of minor weight loss. Importantly however, we demonstrate that 
health-related improvements can be remarkably enhanced when modulating dietary 
macronutrient composition according to tissue- specific insulin resistant phenotypes.
 
 Scientific and commercial impact – towards precision nutrition
 The research field for the prevention or treatment of obesity and obesity-related 
diseases shows a paradigm shift from general to more personalized interventions. 
Although more research has become available in the last decennia on phenotypic 
differences between (groups of) individuals that determines health status, there is a 
knowledge gap on the identification of phenotypic characteristics that largely determine 
dietary intervention response.
 
 The PERSON study is the first prospective randomized trials investigating the effect 
of precision-based nutrition targeting tissue-specific insulin resistance phenotypes. The 
confirmed concept of precision nutrition provides leads for future research. Other metabolic 
(sub)phenotypes may be identified in future research to minimalize heterogeneity in dietary 
intervention response within a subgroup, thereby developing even more effective targeted 
dietary strategies. Furthermore, strategies to implement precision nutrition into daily life 
may be investigated. For example, future studies on precision nutrition may be focused on 
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the inclusion of web-based technologies that include direct feedback (possibly via 
wearables such as continuous glucose monitors) and online coaching, as well as the 
focusing on dietary adherence and preferences. The scientific insights of the present work 
together with future studies on precision nutrition may ultimately contribute to more 
personalized dietary recommendations to optimize cardiometabolic health improvements 
in the population.
 
 Different researchers and companies have shown interest in the findings of the 
PERSON study. Furthermore, plans for future collaboration and research projects based 
on our findings are being developed at the moment. The research in this thesis is partly 
funded by industrial partners (food companies) that could use the present findings as 
leads for future product development. Commercial companies could benefit from the 
research by translating these findings into products that could support precision nutrition 
strategies or food products that specifically target metabolic subgroups in the population. 
Furthermore, companies may develop products that provide information for real-time 
personalized feedback, such as continuous glucose monitors linked to smartphone apps.
 
 Dissemination
 Based on the exciting outcomes of the PERSON study, we have drawn a dissemination 
and communication plan. We will disseminate our findings through social media and 
through press releases to both scientific and popular press from local and (inter)national 
news networks. Furthermore, a symposium on precision nutrition will be organized to 
disseminate the findings related to the PERSON study, thus attracting health care 
professionals and researchers in the field of metabolic health and precision nutrition. The 
results presented in this thesis are, or will be, published in international peer-reviewed 
scientific journals. The articles will be published with open access, to enable researchers 
and health care professionals from all over the world to read them. Furthermore, parts of 
the data presented in this thesis have been, and will be, presented at (inter)national 
conferences related to nutrition, obesity, and T2D. Furthermore, the information will be 
further shared via social media channels, including the website of our research group 
(www.nimolab.nl), Facebook, and LinkedIn. This attention may reach the general 
population, health care professionals (including dieticians, doctors, and lifestyle coaches), 
scientists, and other people within our own (inter)national network. Finally, specifically for 
the participants of the PERSON study, we have communicated the present outcomes, 
including information on (the changes in) their individual health parameters (e.g., 
parameters of glucose homeostasis, blood lipid profile, body composition, etc.).
 




