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1. Background and context

Detopoulou et al. systematically profiled 40 available oral nutri-
tional supplements with the standardized International Dysphagia
Diet Standardisation Initiative (IDDSI) Flow Test and related IDDSI
levels to energy and macronutrients using Spearman's rank corre-
lations and Principal Components Analysis (PCA) [1]. They reported
amedian energy density of 1.50 kcal/mL, positive associations of re-
sidual volume and IDDSI level with energy, protein, fat, and fiber
(Table 2), and three rotated components—energy/fat, carbohy-
drate, and IDDSI level/fiber—explaining 80.5 % of variance (Table
3), with Figures 2-3 supporting IDDSI-aligned product selection.
These contributions are substantial and commendable; however,
their multivariate interpretation—particularly the reliance on
PCA—warrants further discussion.

2. Distributional considerations

First, distributional imbalance can reshape apparent associa-
tions. In this sample, IDDSI 0 comprises 21 products (52.5 %) and
IDDSI 110 products (25 %), so approximately 77.5 % of items cluster
in levels 0-1 (Results, Table 1). Under such concentration, within-
level homogeneity in viscosity, fiber, fat, and energy density can
induce joint variation among multiple nutritional variables; the
observed positive correlations of residual volume and IDDSI level
with several macronutrients (Table 2) may therefore be partly
shaped by a common-cause pattern rather than exclusively reflect-
ing autonomous nutrient-nutrient dependencies. Brief sensitivity
checks—e.g., IDDSI-controlled partial correlations or within-level
(0 or 1) analyses—could probe this possibility while preserving
their framing [2].

3. Multivariate structural limits

Second, when a strong categorical driver organizes formulation
choices, reliance on PCA can limit how multivariate structure is
represented. They extract three components explaining 80.5 %
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variance (Table 3), yet PCA's linear, orthogonal projection may
underrepresent hierarchical or nonlinear groupings in which
IDDSI-linked thickening (e.g., via fiber) shapes multiple variables
[3,4]. The joint loading of IDDSI level and fiber is consistent with
such a mechanism and suggests value in reframing variables as
modules, not as isolated pairs, to align statistical summaries
with formulation logic and clinical decision-making. These per-
spectives highlight the value of viewing compositional and rheo-
logical properties through a unified multivariate lens rather than
isolated pairwise relations.

4. Proposed analytical refinements

Against this backdrop, we recommend emphasizing unsuper-
vised, feature-centric approaches—specifically, hierarchical
Feature Agglomeration and Highly Variable Feature Selection—to
complement the pipeline. Feature Agglomeration groups variables
by behavioral similarity (e.g., correlation or cosine distance),
surfacing coherent nutrient modules that can be directly commu-
nicated and actioned clinically; Highly Variable Feature Selection
highlights features with the greatest dispersion, reducing redun-
dancy while foregrounding dominant sources of variation [5].
When applied jointly, these strategies shift the emphasis from lists
of pairwise correlations toward structured components with
shared properties, thereby enriching the interpretation of Tables
1-3 and Figures 2-3 without undue reliance on linear projections.

5. Translational implications

In conclusion, Detopoulou et al. provide a valuable foundation
for IDDSI-aligned product selection and for integrating composi-
tional information with texture-based categorization. Accounting
for potential common-cause effects tied to category concentration
and reframing variables as modules can sharpen reproducibility
and clarify clinical decision pathways. Such analytical steps would
strengthen the translational value of their findings by linking
IDDSI-based texture classification more explicitly to nutritional
architecture.
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