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Abstract: Research on meal patterns, including both combinations of foods and meals, has increased
in recent years. Advanced statistical techniques are required to identify these patterns. Despite this,
no study has assessed whether applying different statistical approaches to the same data gives rise to
different outcomes. The objective was to identify meal patterns using different methods and compare
the resulting meal patterns that were identified. This study is a secondary analysis of data from
NHANES 2017-2018. A small number of generic meals were identified that were representative of the
larger number of actual meals consumed with regard to their food group and nutrient content, using a
previously established method. Combinations of these generic meals consumed (meal patterns) were
identified using three different statistical approaches: partitioning around the medoids clustering,
principal component analysis (PCA), and latent class analysis (LCA). For clustering and PCA the
input data were the % total energy intake from each of the generic meals and five binary variables
indicating consumption or non-consumption of five meal types (breakfast, lunch, dinner, snacks, and
beverages). For LCA the input data were five categorical variables for each of the five meal types
giving the specific generic meal consumed at each meal type and five binary variables that were
the same as those used in clustering and PCA. The number of meal patterns identified were 26 by
clustering, 18 by PCA, and 17 by LCA. Meal patterns in which individuals skipped certain meal
types were only observed using clustering and LCA, but not PCA. There was only one meal pattern
that was identical between when comparing clustering patterns with LCA patterns, i.e., the generic
meals consumed at all five meal types were the same. No other identical patterns were identified.
For all comparisons (clustering v. PCA, clustering v. LCA, and PCA v. LCA), there were two meal
patterns in each in which identical generic meals were consumed in four of the five meal types.
Different approaches to meal pattern analysis gave rise to the differing number of meal patterns;
similar identification of meal skipping between clustering and LCA, but not PCA; and differences in
the content of the meal patterns. Caution is required when comparing meal patterns identified using
differing statistical approaches.

Keywords: meal patterns; eating behaviours; eating occasions; clustering; latent class analysis;
principal component analysis

Author Contributions: Conceptualization, C.O'H. and E.R.G.; methodology, C.O'H. and E.R.G.;
formal analysis, C.O'H. and E.R.G; resources, E.R.G.; data curation, C.O’H.; writing—original draft
preparation, C.O'H.; writing—reviewing and editing, C.O’H. and E.R.G.; supervision, E.R.G.; project
administration, C.O’H. and E.R.G,; funding acquisition, E.R.G. All authors have read and agreed to
the published version of the manuscript.

Funding: This publication has emanated from research conducted with the financial support of
Science Foundation Ireland under grant number 12/RC/2289_P2. For the purpose of Open Access,
the authors have applied a CC BY public copyright licence to any Author Accepted Manuscript
version arising from this submission.

Institutional Review Board Statement: Ethical review and approval were waived for this study due
to it being a secondary analysis of previously collected publicly available data.

Proceedings 2023, 91, 54. https:/ /doi.org/10.3390/ proceedings2023091054

https:/ /www.mdpi.com/journal /proceedings


https://doi.org/10.3390/proceedings2023091054
https://doi.org/10.3390/proceedings2023091054
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com
https://orcid.org/0000-0001-7703-7897
https://orcid.org/0000-0001-9465-052X
https://doi.org/10.3390/proceedings2023091054
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com/article/10.3390/proceedings2023091054?type=check_update&version=2

Proceedings 2023, 91, 54 20f2

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: The authors declare no conflict of interest.
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



