KOBIERECKI, Mateus;, KWA$NIEWSKA, Oliwia, MISIAK, Jakub, URBAs, Michat, OJDANA, Mitosz, DEMIANENKO, Yehor,
CZEKAJ, Oliwia, KOSCIOLEK, Aleksandra, KOSCIOLEK, Dawid and KEPCZYK, Martyna. The Impact of diet on the
digestive, cardiovascular and immune systems. Journal of Education, Health and Sport. 2024;54:100-115. eIlSSN 2391-
8306. https://dx.doi.org/10.12775/JEHS.2024.54.008

https://apcz.umk.pl/JEHS/article/view/47857

https://zenodo.org/records/10539952

The journal has had 40 points in Ministry of Education and Science of Poland parametric evaluation. Annex to the announcement of the Minister of Education and Science of 05.01.2024 No.
32318. Has a Journal's Unique Identifier: 201159. Scientific disciplines assigned: Physical culture sciences (Field of medical and health sciences); Health Sciences (Field of medical and health

sciences).

Punkty Ministerialne z 2019 aktualny rok 40 punktéw. Zatacznik do komunikatu Ministra Edukacji i Naukl z dnia 05.01 2024 Lp 32318 Posiada Unikatowy Identyfikator Czasopisma: 201159.
Przypi dyscypliny Nauki o kulturze fizycznej (Dziedzina nauk medycznych i nauk o ); Nauki o nauk medycznych i nauk o zdrowiu).

© The Authors 2024;

This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland

Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in
any medium, provided the original author (s) and source are credited. This is an open access article licensed under the terms of the Creative Commons Attribution Non commercial license
Share alike.

(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any medium, provided the work is properly cited.

The authors declare that there is no conflict of interests regarding the publication of this paper.

Received: 06.01.2024. Revised: 17.01.2024. Accepted: 20.01.2024. Published: 20.01.2024.

The impact of diet on the digestive, cardiovascular and immune systems

Mateusz Kobierecki!, Oliwia Kwasniewska?, Jakub Misiak3, Michat Urbas?,
Mitosz Ojdana®, Yehor Demianenko® Oliwia Czekaj’, Aleksandra Kosciotek?,

Dawid Kosciotek®, Martyna Kepczyk'®

Mateusz Kobierecki, Medical University of Lodz, al. Tadeusza Kosciuszki 4, 90-419
Lodz, Poland

m.kobierecki@wp.pl, https://orcid.org/0000-0003-2559-5840

Oliwia Kwasniewska, Norbert Barlicki Memorial Teaching Hospital No.1 of the
Medical University of Lodz, ul. Dr. Stefana Kopcinskiego 22, 90-153 Lodz, Poland
oliwiakwasniewska1998 @gmail.com, https://orcid.org/0000-0002-7361-552X

Jakub Misiak, Department of Pathology, Chair of Oncology, Medical University of
Lodz, ul. Pabianicka 62, 93-513 Lodz, Poland

misiakj98@gmail.com, https://orcid.org/0009-0003-1176-3994

Michat Urbas, Stefan Zeromski Specialist Hospital, ul. Osiedle Na Skarpie 66, 31-913

Krakow, Poland

Michal.urbas97@gmail.com, https://orcid.org/0009-0005-2762-4723

100


https://dx.doi.org/10.12775/JEHS.2024.54.008
https://apcz.umk.pl/JEHS/article/view/47857
https://zenodo.org/records/10539952
mailto:m.kobierecki@wp.pl
https://orcid.org/0000-0003-2559-5840
mailto:oliwiakwasniewska1998@gmail.com
https://orcid.org/0000-0002-7361-552X?fbclid=IwAR2r-47iOSPiJps4H-VL2QEXHAyXrPSYLPJ-6dgQs6nW92wGF7JWU4snIxQ
https://orcid.org/0000-0002-7361-552X
mailto:misiakj98@gmail.com
https://orcid.org/0009-0003-1176-3994
mailto:Michal.urbas97@gmail.com
https://orcid.org/0009-0005-2762-4723?fbclid=IwAR0GJKu9gRyxYJGZn6tL9IXfVrpcMiUuw61L70Jxe0NxKfp_kY2RdSIUMmQ
https://orcid.org/0009-0005-2762-4723

Mitosz Ojdana, Military Medical Academy Memorial Teaching Hospital — Central
Veterans' Hospital, ul. Zeromskiego 113, 90-549 Lodz, Poland

miloszojdana77@gmail.com, https://orcid.org/0009-0002-4901-7252

Yehor Demianenko, Independent Public Health Care Facility of the Ministry of

Interior and Administration in Lodz, ul. Polnocna 42, 91-425 Lodz, Poland

yvehor.demianenko@gmail.com, https://orcid.org/0000-0001-5791-0492

Oliwia Czekaj, Rydygier Clinical Hospital in Cracow, ul. Osiedle Zlotej Jesieni 1, 31-
826 Krakow, Poland

oliwia.czekaj@gmail.com, https://orcid.org/0009-0001-5705-0856

Aleksandra Kosciotek, Medical University of Lodz, al. Tadeusza Kosciuszki 4, 90-419
Lodz, Poland

a.kosciolekk@gmail.com, https://orcid.org/0009-0000-1307-8438

Dawid Kosciotek, Medical University of Lodz, al. Tadeusza Kosciuszki 4, 90-419 Lodz,
Poland

d.d.kosciolek@gmail.com, https://orcid.org/0009-0001-7946-753X

Martyna Kepczyk, Medical University of Lodz, al. Tadeusza Kosciuszki 4, 90-419
Lodz, Poland

martyna.kepczyk@wp.pl, https://orcid.org/0009-0004-3556-6925

101


mailto:miloszojdana77@gmail.com
https://orcid.org/0009-0005-4901-7252
https://orcid.org/0009-0002-4901-7252
mailto:yehor.demianenko@gmail.com
https://orcid.org/0000-0001-5791-0492
mailto:martyna.kepczyk@wp.pl
https://orcid.org/0009-0004-3556-6925

ABSTRACT

INTRODUCTION AND AIM OF WORK

One of the key factors shaping human health is diet. It serves as the foundation for
the Functioning of cells, organs, and the entire body. Properly chosen food has an
impact, among other things, on the functioning of the immune, digestive, and
cardiovascular systems.

MATERIALS AND METHODS

The objective of this study is to analyze the changes in the functioning of the
cardiovascular, digestive, and immune systems through the application of different
dietary approaches. For this purpose, an original questionnaire was developed. The
questionnaire was distributed via social media (Telegram platform) in August 2023
among the population of Ukraine.

RESULTS

We collected a total of 94 surveys, with an average participant age of 26 years. A
similar number of participants indicated consuming meals 3 times, 4 times, or 5
times a day. These were 23 individuals (24.47%), 25 individuals (26.6%), and 21
individuals (22.3%) respectively. The analysis of correlations revealed a negative
correlation between the frequency of meal consumption and the frequency of
infections (r = -0.21, p = 0.035). A significant relationship was also observed
between body weight and the frequency of meal consumption (r = 0.34, p < 0.001).
However, no significant relationship was found between following a special diet
and body weight (p > 0.05).

CONCLUSIONS

The collected results suggest a connection between dietary habits and the
frequency of infections as well as body weight. Interestingly, this relationship was
related specifically to the frequency of meal consumption and was not linked to
the intake of specific food groups. The obtained results highlight the significance
of regular meal consumption in maintaining a healthy body weight and reducing

the frequency of infections.

KEY WORDS: diet, digestive system, immune system, cardiovascular system,

obesity, malnutrition, infection
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Introduction

A normal diet provides the proper supply of protein, carbohydrates, fats, minerals,
and vitamins, protecting against deficiencies or excesses. It supplies around 2000-
3500 calories, with at least half of the fat coming from plant sources. Special diets
are used for various medical conditions, covering the requirement for the main
components. These diets differ in the proportion of protein, fats, and
carbohydrates, salt content, cholesterol, and fiber due to the exclusion of certain
products. Therapeutic diets include Carrel's diet, Jarocki's diet, fruit diet, low-
sodium diet, dry diet, and low-fat diet, among others. Proper nutrition is correlated
with good health (1). Evidence suggests that reducing calorie intake has a
significant impact on increasing lifespan and delaying the onset of diseases (1,2).
Two-thirds of adults in the United States are classified as overweight, with one-
third being obese (3).

Immune system
It has been proven that a low level of protein increases the risk of infection, partly

due to reduced antibody production (4). Optimal nutrition plays a significant role in
the proper Functioning of the immune system during oxidative stress and
inflammation (5). Nutrients such as omega-3 fatty acids, vitamin A, vitamin C,
various phytochemicals, polyphenols, and carotenoids of plant origin have anti-
inflammatory and antioxidant properties (6, 7, 8, 9). Fiber also exhibits anti-
inflammatory properties. Through fermentation by gut microbiota, short-chain
fatty acids and other metabolic compounds are formed (10). Such anti-
inflammatory compounds may be important in maintaining homeostasis in the
context of inflammation and oxidative stress. Scientific reports indicate that
vitamin D, in interaction with cell receptors, inhibits viral particles from entering
cells (11). It has been demonstrated that oxidative stress during infection involves
the release of free radicals, which can protect against microbial invasion (12).
Among the minerals supporting the immune system are zinc and selenium. Better
immunity, optimal nutrient utilization, and improved metabolism are also ensured
by regular nutrition. A balanced and diverse diet that provides essential micro and
macroelements is fundamental for the proper functioning of the immune system
(13).
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Cardiovascular system

Cardiovascular diseases remain the leading cause of death and disability in
developed countries (14). Proper nutrition and diet are among the key factors in
preventing and treating cardiovascular diseases (15). The Japanese diet, rich in fish,
seaweed, vegetables, soy products, and green tea, has been associated with lower
blood pressure values, as recent scientific reports have shown (16). Furthermore, it
has been observed that the traditional Japanese way of eating is linked to a
reduced risk of mortality from cardiovascular diseases (17). The Nordic diet
includes vegetables, fruits, fFatty fish, whole grains, and berries. It has been found
to have a positive impact on blood pressure, blood lipids, inflammation, insulin
sensitivity, and body weight (18, 19). However, recent cohort studies did not show
a significant relationship between adherence to the Nordic diet and a reduced risk
of cardiovascular diseases (20). The connection between a vegetarian diet and
lower blood pressure values has been known for many years. A meta-analysis has
demonstrated that a vegetarian diet significantly reduces blood cholesterol levels,
LDL-C, and HDL-C, without affecting triglycerides (21).

Digestive system

Red meat, especially processed meat, is associated with a higher risk of developing
gastrointestinal cancer (22, 23). Mechanisms such as oxidative stress and
inflammation influence the development of tumors (24). Furthermore, oxidative
stress can damage DNA in cells, increasing the risk of cancer if the DNA is not
repaired (25). Plant bioactive compounds are beneficial in the fight against cancer.
These include substances like Ffiber, sulfur compounds, carotenoids, and
polyphenols (26). Dietary fiber shortens the transit time through the intestines and
increases anaerobic fermentation, reducing exposure to carcinogens for the
mucous membrane of the large intestine (27).

Consuming up to 45% of total daily calories from carbohydrates is considered a
low-carb diet. Normal carbohydrate consumption falls within the range of 45-65%
of total daily calories (28). Additional calorie restriction leads to weight loss and

beneficial metabolic changes (29, 30).
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Materials and methods

To assess the issue, we created a survey that evaluated age, dietary habits, and the
frequency of infections. In total, the survey consisted of 10 questions. The
questionnaire was created using Microsoft Forms and was shared through
Telegram groups between August 13th and August 21st, 2023. We received 94
responses from participants. All participants were provided with clear participation
guidelines and informed of their ability to withdraw from the study at any time.

In addition to the age question, the survey consisted of single-choice questions
regarding: meal frequency, current body weight status (underweight,
malnourished, normal weight, overweight, obesity), the frequency of infections
within a year, the presence of autoimmune diseases, adherence to a vegetarian
diet, any diet regimen, attempts at weight loss in the past year, the frequency of

consuming fruits and vegetables, and the frequency of consuming sweet snacks.

Statistical Analysis

The data were analyzed using LibreOffice software, and the obtained statistical
values were calculated using Statistica. Normality of the age distribution was
determined using the Shapiro-Wilk test and histograms. The other factors were
translated into corresponding numerical values. Their relationships were assessed
using the rho-Spearman non-parametric correlation test. Results are expressed
using the correlation coefficient 'r'. To compare two groups, the Mann-Whitney U
test was employed, and when dealing with more than two groups, the Kruskal-
Wallis test was used. All tests were conducted with a two-tailed hypothesis. A
statistically significant result was defined as a p-value below 0.05. Due to the
limited number of comparisons, no continuity correction was applied to mitigate

the risk of false negatives.

Results

A total of 96 surveys were collected. Two surveys were excluded due to
respondents not answering all the questions. For further analysis, 94 surveys were
used. The average age of the respondents was 26 years (SD = 5.14). The youngest

participant was 20 years old, and the oldest was 33 years old.
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Details of responses regarding the frequency of meal consumption, body weight,
and the frequency of viral infections are presented in Figures 1, 2, and 3,

respectively.
How frequently do you consumme food?
30
23
20
15
10
3
0
M once a day
M twice a day, morning and evening
M three times a day, at the same hours
M three times a day, irregularly
M over five times a day
Figure 1.
What is your current weight?
40
35
30
25
20
15
10
3
o
M starvation Munderweight BEnormalweight MWoverweight Mobesity
Figure 2.
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How frequently do you have a viral infection?
&l

a0
40

k1t

10

Kategoria 1

BWonce amonth  Wa few times a month Wince aweek Mafew times aweek Mover five times a day

Figure 3.

In the question regarding autoimmune diseases, 92 individuals denied having such
a condition (97.82%), while only 2 people (2.12%) confirmed its presence.

Nine respondents (9.58%) indicated that they follow a vegetarian diet, while 85
individuals (90.42%) do not.

Over the past few months, 30 people (31.91%) attempted to lose weight, while 64
individuals (68.09%) did not make such attempts.

Regarding the question about the frequency of following any diet, only 1 person
(1.06%) stated "never," 14 respondents (14.89%) mentioned "once in a lifetime,"
33 individuals (35.11%) selected "several times in life," 29 respondents (30.85%)
indicated "several times a year," and 17 people (18.09%) stated "all the time" or

"continuously with minimal breaks."

In response to the question about the consumption of fruits and vegetables, 4

participants (4.26%) indicated consuming them once a month, 17 participants
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(18.09%) a few times a month, 49 participants (52.13%) once a week, 21
participants (22.34%) a few times a week, and 3 participants (3.19%) every day.

Regarding snacking on sweet treats, 3 respondents (3.19%) reported indulging in
sweet snacks less often than once a month, 8 respondents (8.51%) once a month,
18 respondents (19.15%) a few times a month, 32 respondents (34.04%) a few

times a week, and 33 respondents (35.11%) every day.

The analysis of associations between meal frequency and other factors revealed
two significant relationships. The first was a negative, weak correlation between
the frequency of meal consumption and the frequency of infections (r =-0.21, p =
0.035). Individuals who consumed meals more frequently were less likely to
experience infections. There was also a significant relationship between body
weight and the frequency of meal consumption (r = 0.34, p < 0.001). Individuals

with a higher body weight significantly consumed meals more often.

Analysis of other relationships did not reveal statistically significant associations.
We did not find a link between following a special diet and body weight (p > 0.05).
Similarly, individuals who attempted to lose weight did not significantly differ in
body weight from those who did not attempt to lose weight (p > 0.05). Body
weight was not influenced by the frequency of diet adherence, as well as a vegan
or vegetarian diet.

Due to the limited number of respondents who reported autoimmune diseases (2
respondents), it was not possible to compare the two groups due to inadequate

statistical power.

Discussion

The obtained results confirm an association between dietary habits, the frequency
of infections, and body weight. Interestingly, this association was related to meal
frequency itself and was not linked to the consumption of specific food groups or

adherence to a particular diet (including vegan/vegetarian diets).
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Dietary Relationship

In our study, we established a relationship between infection frequency and the
frequency of meal consumption. However, we did not find other relationships
related to diet and the frequency of infections. The available literature is often
contradictory in this regard. Soares and colleagues, for instance, noted a lack of
clear evidence linking COVID-19 infection with diet (34). However, other authors
suggest that such a connection may exist (35, 36). Importantly, these connections
often relate to specific diets (e.g., vegetarian) rather than meal frequency. These
studies primarily focus on the COVID-19 coronavirus and stem from the recent

pandemic outbreak.

Results regarding a vegetarian diet do not align with those in the literature, as
there have been reports of the benefits of such a diet on metabolic profiles (31, 32)
and body weight (33).

Obesity Relationship

In our study, we found an increased frequency of obesity with an increased
frequency of meal consumption. The literature is relatively consistent on this topic,
as obesity pathophysiology is closely associated with excessive calorie intake,

which encompasses both the quantity and frequency of meals (37, 38, 39, 40).

The study had several limitations. The survey was distributed via social media,
meaning it was taken voluntarily by individuals who chose to participate rather
than through random selection. Therefore, any identified relationships may result
from self-selection bias and the non-random composition of the sample. The
survey was anonymous, and respondents completed it independently, with no
opportunity to seek clarifications on survey questions if needed. Respondents
were limited to selecting predefined options for the frequency of specific

occurrences (e.g., once a week, once a month) in nine questions. The only question
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where respondents could provide their own response was about age. Furthermore,
the question about autoimmune diseases could not be used for statistical analysis,
as only two respondents selected that option, leading to an imbalance in group

sizes (2 individuals vs. 92 individuals).

On the positive side, the study had a relatively large group of participants. The
study population was relatively homogeneous as it focused on individuals of
Ukrainian nationality, mainly young people (ranging from 20 to 33 years old). The
survey was distributed in groups that were intended to represent a broad cross-
section of the young population, rather than specific subsets like people with
higher education, residents of a particular city, or fans of a particular music band.
The survey was short and consisted of straightforward questions, which
encouraged most participants to complete it in its entirety. However, the brevity
of the survey limits the depth of examination of specific topics, allowing for

responses to only a limited number of questions.

Conclusions

Our study conducted on a group of 94 individuals confirms the association
between meal frequency and increased body weight, as well as an inverse
relationship with the frequency of infections. However, further research is needed

to confirm these relationships.

Authors’ contribution

Conceptualization, Martyna Kepczyk, methodology, Michat Urbas.; software,
Mateusz Kobierecki; check, Mitosz Ojdana, Yehor Demianenko; formal analysis,
Oliwia Kwasniewska.; investigation,Dawid Kosciolek; resources, Aleksandra
Kosciotek; data curation, Oliwia Czekaj, writing - rough preparation, Aleksandra
Kosciolek and Dawid Kosciotek; writing - review and editing, Mitosz Ojdana and
Jakub Misiak; visualization, Jakub Misiak; supervision, Oliwia Kwasniewska; project
administration, Martyna Kepczyk; receiving funding - no specific funding.

All authors have read and agreed with the published version of the manuscript.

110



Financing statement

The study received no specific funding

Institutional Review Board Statement

Not applicable - Not required

Informed Consent Statement

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

Data Availability Statement
Not applicable.

Conflict of interest

The authors deny any conflict of interest

References:

1.

Pignatti C, D'Adamo S, Stefanelli C, Flamigni F, Cetrullo S. Nutrients and
Pathways that Regulate Health Span and Life Span. Geriatrics (Basel). 2020
Nov 19;5(4):95. doi: 10.3390/geriatrics5040095.

Longo VD, Di Tano M, Mattson MP. Intermittent and periodic fasting,
longevity and disease. Nat Aging. 2021 Jan;1(1):47-59. doi: 10.1038/s43587-
020-00013-3

Pace LA, Crowe SE. Complex Relationships Between Food, Diet, and the
Microbiome. Gastroenterol Clin North Am. 2016 Jun;45(2):253-65. doi:
10.1016/j.9tc.2016.02.004.

Rodriguez L, Cervantes E, Ortiz R. Malnutrition and gastrointestinal and
respiratory infections in children: a public health problem. Int J Environ Res
Public Health. 2011 Apr;8(4):1174-205. doi: 10.3390/ijerph8041174.

Gabriele M, Pucci L. Diet Bioactive Compounds: Implications for Oxidative
Stress and Inflammation in the Vascular System. Endocr Metab Immune
Disord Drug Targets. 2017 Nov 16;17(4):264-275. doi:
10.2174/1871530317666170921142055.

111



6. Calder PC. Omega-3 fatty acids and inflammatory processes. Nutrients. 2010
Mar;2(3):355-374. doi: 10.3390/nu2030355. Epub 2010 Mar 18.

7. Rubin LP, Ross AC, Stephensen CB, Bohn T, Tanumihardjo SA. Metabolic
Effects of Inflammation on Vitamin A and Carotenoids in Humans and
Animal Models. Adv Nutr. 2017 Mar 15;8(2):197-212. doi:
10.3945/an.116.014167.

8. Khan N, Khymenets O, Urpi-Sarda M, Tulipani S, Garcia-Aloy M, Monagas M,
Mora-Cubillos X, Llorach R, Andres-Lacueva C. Cocoa polyphenols and
inflammatory markers of cardiovascular disease. Nutrients. 2014 Feb
21:6(2):844-80. doi: 10.3390/nu6020844.

9. Kaulmann A, Bohn T. Carotenoids, inflammation, and oxidative stress--
implications of cellular signaling pathways and relation to chronic disease
prevention. Nutr Res. 2014 Nov;34(11):907-29. doi:
10.1016/j.nutres.2014.07.010.

10.Ma Y, Hébert JR, Li W, Bertone-Johnson ER, Olendzki B, Pagoto SL, Tinker L,
Rosal MC, Ockene IS, Ockene JK, Griffith JA, Liu S. Association between
dietary fiber and markers of systemic inflammation in the Women's Health
Initiative Observational Study. Nutrition. 2008 Oct;24(10):941-9. doi:
10.1016/j.nut.2008.04.005.

11.Glaab E., Ostaszewski M. The Role of Spike-ACE2 Interaction in Pulmonary
Blood Pressure Regulation. FAIRDOM Hub. [(accessed on 27 May 2020)]

12.Pohanka M. Role of oxidative stress in infectious diseases. A review. Folia
Microbiol (Praha). 2013 Nov;58(6):503-13. doi: 10.1007/s12223-013-0239-5.

13.Venter, C., Eyerich, S., Sarin, T. Nutrition and the Immune System: A
Complicated Tango. Nutrients. 2020;12(3), 818. d0i:10.3390/nu12030818

14.Townsend N, Nichols M, Scarborough P, Rayner M. Cardiovascular disease in
Europe 2015: epidemiological update. Eur Heart J. 2015 Oct 21;36(40):2673-
4,

15.GBD 2013 Mortality and Causes of Death Collaborators. Global, regional,
and national age-sex specific all-cause and cause-specific mortality for 240
causes of death, 1990-2013: a systematic analysis for the Global Burden of
Disease Study 2013. Lancet. 2015 Jan 10;385(9963):117-71. doi:
10.1016/S0140-6736(14)61682-2.

112



16.Niu K, Momma H, Kobayashi Y, Guan L, Chujo M, Otomo A, Ouchi E,
Nagatomi R. The traditional Japanese dietary pattern and longitudinal
changes in cardiovascular disease risk factors in apparently healthy
Japanese adults. Eur J Nutr. 2016 Feb;55(1):267-79. doi: 10.1007/s00394-
015-0844-y.

17.Shimazu T, Kuriyama S, Hozawa A, Ohmori K, Sato Y, Nakaya N, Nishino Y,
Tsubono Y, Tsuji |. Dietary patterns and cardiovascular disease mortality in
Japan: a prospective cohort study. Int J Epidemiol. 2007 Jun;36(3):600-9. doi:
10.1093/ije/dym005.

18.Poulsen SK, Due A, Jordy AB, Kiens B, Stark KD, Stender S, Holst C, Astrup A,
Larsen TM. Health effect of the New Nordic Diet in adults with increased
waist circumference: a 6-mo randomized controlled trial. Am J Clin Nutr.
2014 Jan;99(1):35-45. doi: 10.3945/ajcn.113.069393.

19. Uusitupa M, Hermansen K, Savolainen MJ, Schwab U, Kolehmainen M, Brader
L, Mortensen LS, Cloetens L, Johansson-Persson A, Onning G, Landin-Olsson
M, Herzig KH, Hukkanen J, Rosqvist F, Iggman D, Paananen J, Pulkki KJ,
Siloaho M, Dragsted L, Barri T, Overvad K, Bach Knudsen KE, Hedemann MS,
Arner P, Dahlman |, Borge GI, Baardseth P, Ulven SM, Gunnarsdottir I,
Jonsdottir S, Thorsdottir I, Oresi¢ M, Poutanen KS, Risérus U, Akesson B.
Effects of an isocaloric healthy Nordic diet on insulin sensitivity, lipid profile
and inflammation markers in metabolic syndrome -- a randomized study
(SYSDIET). J Intern Med. 2013 Jul;274(1):52-66. doi: 10.1111/joim.12044.

20.Roswall N, Li Y, Kyrg C, Sandin S, L6f M, Adami HO, Weiderpass E. No
Association between Adherence to a Healthy Nordic Food Index and
Colorectal Cancer: Results from a Swedish Cohort Study. Cancer Epidemiol
Biomarkers Prev. 2015 Apr;24(4):755-7. doi: 10.1158/1055-9965.EPI-14-1314.

21.Wang F, Zheng J, Yang B, Jiang J, Fu Y, Li D. Effects of Vegetarian Diets on
Blood Lipids: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials. J Am Heart Assoc. 2015 Oct 27;4(10):e002408. doi:
10.1161/JAHA.115.002408.

22.Yiannakou |, Barber LE, Li S, Adams-Campbell LL, Palmer JR, Rosenberg L,
Petrick JL. A Prospective Analysis of Red and Processed Meat Intake in
Relation to Colorectal Cancer in the Black Women's Health Study. J Nutr.
2022 May 5;152(5):1254-1262. doi: 10.1093/jn/nxab419.

113



23.Cross AJ, Ferrucci LM, Risch A, Graubard BI, Ward MH, Park Y, Hollenbeck AR,
Schatzkin A, Sinha R. A large prospective study of meat consumption and
colorectal cancer risk: an investigation of potential mechanisms underlying
this association. Cancer Res. 2010 Mar 15;70(6):2406-14. doi: 10.1158/0008-
5472.CAN-09-3929. Epub 2010 Mar 9.

24.Steck SE, Murphy EA. Dietary patterns and cancer risk. Nat Rev Cancer. 2020
Feb;20(2):125-138. doi: 10.1038/s41568-019-0227-4.

25.Halliwell B. The antioxidant paradox: less paradoxical now? Br J Clin
Pharmacol. 2013 Mar;75(3):637-44. doi: 10.1111/j.1365-2125.2012.04272..x.

26.Subramaniam S, Selvaduray KR, Radhakrishnan AK. Bioactive Compounds:
Natural Defense Against Cancer? Biomolecules. 2019 Nov 21;9(12):758. doi:
10.3390/biom9120758.

27.Gonzalez CA, Salas-Salvadé J. The potential of nuts in the prevention of
cancer. Br J Nutr. 2006 Nov;96 Suppl 2:587-94. doi: 10.1017/bjn20061868.

28.Hellwig JP, Otten JJ, Meyers LD. Dietary Reference Intakes.. the Essential

Guide to Nutrient Requirements. 2006

29.Katz DL, Meller S. Can we say what diet is best for health? Annu Rev Public
Health. 2014;35:83-103. doi: 10.1146/annurev-publhealth-032013-182351.

30.Golbidi S, Daiber A, Korac B. Health Benefits of Fasting and Caloric
Restriction. Curr Diab Rep. 2017; 17(12):123. doi: 10.1007/s11892-017-0951-
7.

31.Marrone G, Guerriero C, Palazzetti D, et al. Vegan Diet Health Benefits in
Metabolic Syndrome. Nutrients. 2021;13(3):817. Published 2021 Mar 2.
doi:10.3390/nu13030817

32.Kahleova H, Petersen KF, Shulman Gl, et al. Effect of a Low-Fat Vegan Diet
on Body Weight, Insulin Sensitivity, Postprandial Metabolism, and
Intramyocellular and Hepatocellular Lipid Levels in Overweight Adults: A
Randomized Clinical Trial JAMA Netw Open. 2020;3(11):e2025454. Published
2020 Nov 2. doi:10.1001/jamanetworkopen.2020.25454

33.Bali A, Naik R. The Impact of a Vegan Diet on Many Aspects of Health: The
Overlooked Side of Veganism. Cureus. 2023;15(2):e35148. Published 2023
Feb 18. doi:10.7759/cureus.35148

114



34.Soares MJ, Miiller MJ. Editorial: Nutrition and COVID-19. Eur J Clin Nutr.
2020;74(6):849. doi:10.1038/s41430-020-0647-y

35.Alkhatib A. Antiviral Functional Foods and Exercise Lifestyle Prevention of
Coronavirus. Nutrients. 2020;12(9):2633. Published 2020 Aug 28.
doi:10.3390/nu12092633

36.Angelidi AM, Kokkinos A, Katechaki E, Ros E, Mantzoros CS. Mediterranean
diet as a nutritional approach for COVID-19. Metabolism. 2021;114:154407.
doi:10.1016/j.metabol.2020.154407

37.Kazaks A, Stern JS. Obesity: food intake. Prim Care. 2003;30(2):301-vi.
doi:10.1016/s0095-4543(03)00011-3

38.Ziauddeen H, Alonso-Alonso M, Hill JO, Kelley M, Khan NA. Obesity and the
neurocognitive basis of food reward and the control of intake. Adv Nutr.
2015;6(4):474-486. Published 2015 Jul 15. doi:10.3945/an.115.008268

39.Hill JO, Wyatt HR, Peters JC. Energy balance and obesity. Circulation.
2012;126(1):126-132.doi:10.1161/CIRCULATIONAHA.111.087213

40.Fletcher PC, Kenny PJ. Food addiction: a valid concept? [published
correction appears in Neuropsychopharmacology. 2018 Dec 7;].
Neuropsychopharmacology. 2018;43(13):2506-2513. doi:10.1038/s41386-018-
0203-9

115



