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INTRODUCTION One of the key determinants that 

significantly affects health is dietary intake, which differs greatly 

between people. Nutritional epidemiology has steadily moved 

from concentrating on individual nutrients to dietary patterns, 

highlighting aspects of the total diet. Because of the intricate 

links and interactions between the food items, multicollinearity 

arises when we incorporate all of the collected food items at once 

in an analytical model, making it challenging to conclude 

individual foods. Dietary patterns take into account the intricate 

links that exist between various meals or nutrients in their 

entirety, mirror the dietary practices of the individual, and offer 

additional insight into the instances in which several nutrients 

are linked to specific diseases. Dietary pattern analysis is 

therefore viewed as an adjunctive tool for investigating 

individual nutrients or foods (Zhao et al., 2021). 
Furthermore, food pattern studies have been conducted using 

several novel methods that are either infrequently or never 

thoroughly assessed. We create a new category the emerging 

approaches according to the preexisting ones to better illustrate 

these techniques. This thorough review highlights the value of 

predictive modeling influencing public health decisions as well 

as the ongoing necessity of cooperation and innovation (Ijeh, 

Okolo, Arowoogun, Adeniyi, & Omotayo, 2024). 
Certainly! The use of biostatistical models is imperative in 

comprehending the intricate correlation between nutrition and 

wellness. Let's examine a few statistical techniques about 

nutritional results; 
Dietary Pattern Analysis: 

Dietary pattern analysis is an effective tool for determining how 

nutrition affects health. It takes the entire diet into account rather 

than just concentrating on certain components (Fazzino, 

Courville, Guo, & Hall, 2023). 
Here are some classical methods for deriving dietary patterns: 
Dietary Quality Scores: 
The purpose of this study was to confirm the relationship 

between eating patterns and the community food environment in 

a group with varying socioeconomic backgrounds. This cross-

sectional study was carried out on 400 adults and senior citizens 

who lived in the central region. Four dietary patterns were 

investigated: fast food, refined sugars and carbs, traditional 

Brazilian, and healthy. The community food environment 

comprised audits based on the Nutrition Standards and 

categorizing all food retailers (Zhao et al., 2021). 
Principal component analysis: 

Phase center approximation (PCA) is used to transform multi-

receiver synthetic aperture sonar (SAS) data to monostatic SAS 

equivalent signal before deploying imaging methods that rely on 

SAS (X. Zhang, Yang, & Zhou, 2023). Before using SAS-based 

imaging techniques, multi-receiver synthetic aperture sonar 

(SAS) data is converted to a monostatic equivalent signal using 

phase center approximation (PCA). Phase correction and 

interpolation are frequently used in this technique. However, the 

corresponding conversion is difficult due to the phase error's 

spatial volatility. Conventional PCA models are only simplified 

versions of the model (Minh, Dang, & Ha, 2023). 

Factor Analysis: 
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The gold standard for modeling multiple indicator measurement 

data is confirmatory factor analysis (CFA), which has many 

statistical advantages over traditional exploratory factor analysis 

(EFA). However, despite our best efforts, this is often not the 

case. Erroneously set cross-loadings lead to biased factor 

correlations and biased structural (regression) parameter 

estimations; these can only be expressed through the correlations 

among the components. Unrestrained factor analysis (UFA), a 

third technique that has emerged in the psychometric literature, 

is discussed in this article (Steenkamp & Maydeu-Olivares, 

2023). 

Clustering Analysis: 

Because cluster algorithms are becoming more widely available 

in mainstream software and have a strong ability to detect 

distinct subgroups in data, they are becoming more and more 

popular in biological research. There are recognized methods for 

evaluating algorithms and outcomes, but there is no clear 

methodology to compute a priori statistical power for 

cluster analysis (Dalmaijer, Nord, & Astle, 2022). 

Reduced Rank Regression: 

 We examine the low-rank regression issue y = Mx + ε, in which 

x and y are vectors that are, respectively, d1 and d2 dimensions. 

When the number of observations (n) is fewer than d1 + d2, we 

examine the extreme high-dimensional setting. The algorithms 

that now exist are made for scenarios where n is usually as big 

as rank(M)(d1+d2). The approach decouples the issue by 

calculating the accuracy matrix of the features and subsequently 

addressing the matrix demising problem. In addition to the upper 

bound, we present novel methods to determine lower constraints 

on the efficiency of any approach for this issue (Q. Wu, Wong, 

Li, Liu, & Kanade, 2020). 

 

Here are a few cutting-edge techniques for deriving dietary 

patterns: 

The Finite Mixture Model: 

Both the treelet transform (TT) and the finite mixture model 

(FMM), which integrate principal component analysis (PCA) 

and clustering algorithms in a single step, are categorized as 

data-driven approaches because they are model-based clustering 

techniques. Because they take health outcomes into account 

while finding dietary trends, data mining (DM) and least 

absolute shrinkage and selection operator (LASSO) are 

categorized as hybrid approaches. Due to the particularity of 

appropriate data, compositional data analysis (CODA), the most 

recent development in dietary pattern research, is categorized 

individually. CODA identifies dietary patterns by converting 

food intake into log ratios (Zhao et al., 2021). 

Treelet Transform Model: 

These data-driven methods are used to identify trends in actual 

eating behaviors. Factor and cluster analysis are often used as 

exploratory approaches. Cluster analyses find groups of people 

who have similar food habits and divide individuals into 

mutually exclusive groups. Principal component analysis (PCA) 

is a factor analysis that is commonly used to generate significant 

factors or patterns based on correlations between different food 

groups.PCA uses every food group that is accessible to 

characterize the components, which results in patterns that are 

challenging to interpret. The Treelet Transform (TT) is a recently 

developed exploratory technique that combines the advantages 

of principal component analysis and cluster analysis. Similar to 

PCA, TT uses the correlation matrix to identify factors based on 

the foods that are most linked (Frederiksen, Themsen, Overvad, 

& Dahm, 2021).  

Data Mining: 

In data mining, two types of models are used: descriptive and 

predictive. Predictive models are used to anticipate unknown or 

future values of other variables of interest, whereas descriptive 

models are often used to find patterns that characterize data that 

can be understood by people (W.-T. Wu et al., 2021). Typically, 

a task applies a model, and the description aims to generalize 

patterns of possible relationships found in the data. As a result, 

applying a descriptive model typically yields a small number of 

collections with identical or comparable properties. Generally 

speaking, prediction is the process of estimating a certain 

attribute's variable value based on the variable values of other 

attributes, such as regression and classification (F. Zhang, 

Tapera, & Gou, 2018). 

Application of Dietary Pattern Analysis: 

The purpose of this study was to confirm the relationship 

between eating patterns and the community food environment in 

a group with varying socioeconomic backgrounds. Chronic 

disease is largely influenced by diet, and dietary pattern analysis 

is a technique that is increasingly being utilized to investigate the 

intricate connection between nutrient intake and health (Tao, 

Yang, & Feng, 2020). Several features of food have been studied 

using one of the pattern analysis techniques, principal 

component analysis (PCA). However, the predictive power of 

dietary assessment data is not fully utilized by existing analytical 

techniques. More precisely, these approaches frequently exhibit 

subpar performance in terms of therapeutically meaningful 

trait prediction (Facendola, Ottomano Palmisano, De Boni, 

Acciani, & Roma, 2024).  

 

CONCLUSION 
In a nutshell, bio statistical models are still developing and 

present interesting chances to comprehend food habits and 

forecast nutritional results. Researchers ought to assess the 

performance of novel methodologies in terms of their validity, 

recurrence, and capacity for various outcome predictions. 

Method selection is based on particular research issues, and 

novel analytic techniques are perpetually welcome. 
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