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Dietary patterns are potentially affecting several health-related outcomes, such as coronary artery 

disease (CAD), type II diabetes (T2D), metabolic profile and mortality. Better understanding of the 

association structures that involve dietary factors may lead to reduction in the incidence of chronic 

diseases and premature mortality via targeted nutrition information and educational interventions. 

Furthermore, detecting novel links between dietary factors and metabolic profiles can broaden the 

knowledge on ways to obtain and maintain a healthy metabolic profile.  

The aim of this study is to cluster individuals according to their dietary pattern (assessed by Food-

Frequency Questionnaire, FFQ), and to investigate the associations of metabolic profile and health-

related outcomes with the dietary-clusters. The exploratory part investigates whether metabolites 

serve as mediators in the relationship between diet and health-related outcomes. 

We use HOPACH clustering algorithm with Euclidean distances to divide 37 761 individuals of the 

Estonian Biobank cohort into distinct clusters based on their dietary pattern.  We detected 6 clusters 

out of which one represents the “healthy” dietary pattern and two represent the “unhealthy” dietary 

patterns. We identified that the clusters with different dietary patterns differ clearly by demographic 

background and metabolic profile. The “healthy” eating was found to be more common for non-

smoking highly educated women, whereas “unhealthy” eating was more common for smoking less 

educated men. This agrees with previous research and thus indicates that our derived dietary patterns 

are meaningful and can be used for further analysis. Furthermore, we show that the individuals in 

“unhealthy” dietary group have higher risk for various adverse health outcomes (incident T2D and CAD, 

overall and cardiovascular mortality), even after adjustment for demographic background. We 

demonstrate, that the cluster indicator may be a better predictor for health outcomes than any of the 

single FFQ items or some other summary variables (such as principal components).    

Previously it has been shown that some metabolic parameters have strong predictive ability for 

incident diseases and mortality. We discuss models and underlying assumptions to assess, whether 

and to what extent are the effects of dietary clusters mediated by measured metabolic parameters.  

 


