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Abstract: Background: Conditions like inflammatory bowel disease (IBD) are lifelong inflammatory
diseases that involve chronic inflammation of the gastrointestinal tract. Polyphenols are phytochemi-
cals that are found in plant-based diets and possess beneficial health properties. Nutritional research
has reported that a higher intake of polyphenols is associated with several health benefits. However,
despite the health importance, measuring polyphenol intake in free-living subjects is challenging.
There is a need to quantify polyphenol intake. Currently, there is a lack of validated food frequency
questionnaires (FFQs) available for the assessment of polyphenol intake in the Portuguese popula-
tion. Objectives: The purpose of this research is to (1) develop and validate a new food frequency
questionnaire to assess the dietary polyphenol intake in the Portuguese population and (2) to use the
validated FFQ to assess the relationship between the polyphenol intake and the inflammatory status
in IBD patients. Hypothesis: Higher polyphenol intake is negatively associated with inflammatory
biomarkers, such as calprotectin, C-reactive protein and inflammatory cytokines in IBD. Methods: To
develop a semiquantitative FFQ consisting of max. 150 items by adapting the existing Portuguese
FFQ and adding polyphenol-rich foods. Polyphenol data will be obtained from Phenol-Explorer,
the USDA database, published literature and laboratory total phenol analysis. Dietary intake will
be obtained from 100 adults. Population group—Portuguese, male and female. Validation will be
calculated using the Wilcoxon signed-rank test, Spearman’s correlation and Bland—Altman statistics
between 24-HRs and FFQs, corrected for attenuation from the within-person variation in the recalls.
Discussion: A study will be conducted to assess the polyphenol intake using the validated FFQ
in free-living IBD patients, and to measure the symptom severity and inflammatory biomarkers
(C-reactive protein, inflammatory cytokines and calprotectin) to assess the association between the
polyphenol consumption and the inflammatory status of IBD patients. Based on these data, patients
will be stratified by low, medium or high polyphenol consumers and correlated with inflammation
and symptom severity.

Keywords: FFQ; polyphenols; validation; 24-HR; inflammatory bowel disease; IBD; inflammation

Author Contributions: Conceptualization, C.N.S. and N.M.; Investigation, Writing—Original Draft
Preparation, Writing—Review & Editing, L.H., C.N.S. and N.M.; Supervision, C.N.S. and N.M.; Fund-
ing Acquisition, C.N.S. All authors have read and agreed to the published version of the manuscript.

Funding: European Research Council (ERC), Grant Id. 804229; iNOVA4Health (LISBOA-01-0145-
FEDER-007344; UIDB/04462/2020), co-funded by Fundacao para a Ciéncia e Tecnologia (FCT)/
Ministério da Ciéncia e do Ensino Superior (MCTES), through national funds, and by FEDER under
the PT2020 Partnership Agreement.

Institutional Review Board Statement: Not applicable.

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

Proceedings 2023, 91, 360. https://doi.org/10.3390/proceedings2023091360

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


https://doi.org/10.3390/proceedings2023091360
https://doi.org/10.3390/proceedings2023091360
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/0009-0003-9923-7437
https://orcid.org/0000-0002-5809-1924
https://orcid.org/0000-0001-7589-9901
https://doi.org/10.3390/proceedings2023091360
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com/article/10.3390/proceedings2023091360?type=check_update&version=1

Proceedings 2023, 91, 360 20f2

Data Availability Statement: The data supporting the conclusions of this article will be made
available by the authors on re-quest.

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.



