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Cover Story (view fullsize image): Sarcopenia is a multifactorial disease that limits
autonomy for the growing elderly population. An optimal amount of dietary protein has
shown to be important to maintain muscle mass during aging. Yet, the optimal distribution
of that dietary protein has not been fully clarified. The aim of the present study was to
examine whether an even, compared to a skewed, distribution of daily dietary protein
leads to higher muscle protein synthesis and amino acid utilization. Twelve healthy males
and twelve healthy females aged between 65 and 80 years were block randomized to
either an even (EVEN, n = 12) or skewed (SKEWED, n = 12) dietary protein distribution
for three daily main meals. View this paper
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SelfReported Purchasing Behaviour, Sociodemographic Predictors of PlantBased
Protein Purchasing and Knowledge about Protein in Scotland and England
by  Magdalena M. E. Brandner, Claire L. Fyfe, Graham W. Horgan and Alexandra M. Johnstone
Nutrients 2022, 14(21), 4706; https://doi.org/10.3390/nu14214706  07 Nov 2022
Viewed by 948

Abstract Plantbased diets are seen as a foodbased strategy to address both the impact of dietary patterns on the
environment, to reduce climate change impact, and also to reduce rates of dietrelated disease. This study
investigated selfreported consumer purchasing behaviour of plantbased alternative foods [...] Read more.
(This article belongs to the Special Issue Effect of Environmentally Sustainable Diets on Human Health)

► Show Figures

Open Access Article

Food Insecurity among a Cohort of Division I StudentAthletes
by  Jenifer Reader, Barbara Gordon and Natalie Christensen
Nutrients 2022, 14(21), 4703; https://doi.org/10.3390/nu14214703  07 Nov 2022
Viewed by 649

Abstract Background: Though the vulnerability of college students to food insecurity is well established, there is a
paucity of studies focusing on the prevalence of food insecurity among studentathletes. Methods: A crosssectional
survey was conducted with collegiate athletes in the northwestern United States via [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

Open Access Article

Are Foods from the COVID19 Pandemic Lockdown Low in Nutrients? An Analysis of
Chinese Psychological Distress Effects
by  Wen Jiao, YuTao Xiang and Angela Chang
Nutrients 2022, 14(21), 4702; https://doi.org/10.3390/nu14214702  07 Nov 2022
Viewed by 733

Abstract Background: The citywide COVID19 lockdown has resulted in psychological anguish, which may have an
impact on dietary consumption. This study’s dual goals are to show how Chinese food consumption was altered
before and after the lockdown, and to examine the nutrient density for [...] Read more.
(This article belongs to the Special Issue Nutrition within and beyond Corona Virus) 

► Show Figures

Open Access Article

A TownLevel Comprehensive Intervention Study to Reduce Salt Intake in China: Cluster
Randomized Controlled Trial
by  Min Liu, Jianwei Xu, Yuan Li, Feng J He, Puhong Zhang, Jing Song, Yifu Gao,

Shichun Yan, Wei Yan, Donghui Jin, Xiaoyu Chang, Zhihua Xu, Yamin Bai, Ning Ji and
Jing Wu

Nutrients 2022, 14(21), 4698; https://doi.org/10.3390/nu14214698  07 Nov 2022
Viewed by 856

Abstract We determined whether a townlevel comprehensive intervention program could lower the salt intake of a
population. The parallel, cluster randomized controlled trial was carried out between October 2018 and January 2020
in 48 towns from 12 counties across 6 provinces in China. All [...] Read more.
(This article belongs to the Special Issue Salt, Dietary Sodium, Food Fortification and Cardiovascular Health:
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Balancing Public Health Agendas)

► Show Figures

Open Access Article

Is Responsive Feeding Difficult? A Case Study in Teso South SubCounty, Kenya
by  Eleonore C. Kretz, Annet Itaru, Maria Gracia Glas, Lydiah Maruti Waswa and Irmgard Jordan
Nutrients 2022, 14(21), 4677; https://doi.org/10.3390/nu14214677  04 Nov 2022
Viewed by 735

Abstract Responsive infant and young child feeding as a reciprocal relationship between the child and his or her
caregiver is recommended by the WHO but has received less attention than dietary diversity or meal frequency up to
now. The current study assessed common (non)responsive [...] Read more.
(This article belongs to the Special Issue Nutrition Environment and Children’s Eating Behavior and Health) 

► Show Figures

Open Access Article

DHA and EPAEnriched Phosphatidylcholine Suppress Human Lung Carcinoma 95D
Cells Metastasis via Activating the Peroxisome ProliferatorActivated Receptor γ
by  Haowen Yin, Yuanyuan Liu, Hao Yue, Yingying Tian, Ping Dong, Changhu Xue,

YunTao Zhao, Zifang Zhao and Jingfeng Wang
Nutrients 2022, 14(21), 4675; https://doi.org/10.3390/nu14214675  04 Nov 2022
Cited by 1 | Viewed by 914

Abstract The antineoplastic effects of docosahexaenoic acidcontaining phosphatidylcholine (DHAPC) and
eicosapentaenoic acidcontaining phosphatidylcholine (EPAPC) were explored, and their underlying mechanisms in
the human lung carcinoma 95D cells (95D cells) were investigated. After treatment of 95D cells with DHAPC or EPA
PC, cell biological behaviors such [...] Read more.
(This article belongs to the Special Issue Fish Intake and Human Health: Evaluating the Nutrients and Benefits)

► Show Figures

Open Access Article

Associations of Liver Function Parameters with NewOnset Hyperuricemia in a Large
Taiwanese Population Study
by  ChunChi Lu, YiHsueh Liu, WenHsien Lee, SzuChia Chen and HoMing Su
Nutrients 2022, 14(21), 4672; https://doi.org/10.3390/nu14214672  04 Nov 2022
Viewed by 631

Abstract Hyperuricemia is the chief cause of gout and has been linked with hypertension, cardiovascular and renal
disease, diabetes and metabolic syndrome. Liver with the highest protein expression of xanthine oxidase, the main
enzyme responsible for uric acid formation, is the primary site of [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

► Show Figures

Open Access Review

Dietary Behavior and Diet Interventions among Structural Firefighters: A Narrative
Review
by  Margaux J. Joe, Irene E. Hatsu, Ally Tefft, Sarah Mok and Olorunfemi Adetona
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by  Margaux J. Joe, Irene E. Hatsu, Ally Tefft, Sarah Mok and Olorunfemi Adetona
Nutrients 2022, 14(21), 4662; https://doi.org/10.3390/nu14214662  04 Nov 2022
Viewed by 837

Abstract Structural firefighters (SFFs) are exposed to multiple occupational hazards that affect dietary behavior and
can contribute to increased risks of cancer and cardiovascular disease compared to the United States’ general
population. Dietary behavior is a feasible modification for positive health outcomes. The objectives [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

► Show Figures

Open Access Article

Waist CircumferenceYears Construct Analysis and the Incidence of Type 2 Diabetes:
China Health and Nutrition Survey, 1997–2015
by  Lijing Xi, Xueke Yang, Ruizhe Wang, Chaoyue Ku, Binbin Wu, Man Dai, Li Liu and

Zhiguang Ping
Nutrients 2022, 14(21), 4654; https://doi.org/10.3390/nu14214654  03 Nov 2022
Viewed by 750

Abstract Background: Few studies have combined the degree and duration of abdominal obesity into a waist
circumferenceyears construct for analysis. The purpose of this study was to investigate the effect of waist
circumferenceyears on the incidence of type 2 diabetes. Methods: A total of [...] Read more.
(This article belongs to the Special Issue The Association of Dietary Factors and Disease Risk)

► Show Figures

Open Access Review

Dielectric Barrier Discharge for Solid Food Applications
by  María Fernanda FigueroaPinochet, María José CastroAlija, Brijesh Kumar Tiwari,

José María Jiménez, María LópezVallecillo, María José Cao and Irene Albertos
Nutrients 2022, 14(21), 4653; https://doi.org/10.3390/nu14214653  03 Nov 2022
Viewed by 592

Abstract Atmospheric cold plasma (ACP) is a nonthermal technology whose ability to inactivate pathogenic
microorganisms gives it great potential for use in the food industry as an alternative to traditional thermal methods.
Multiple investigations have been reviewed in which the cold plasma is generated [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

► Show Figures

Open Access Review

Multidisciplinary Prehabilitation and Postoperative Rehabilitation for Avoiding
Complications in Patients Undergoing Resection of Colon Cancer: Rationale, Design,
and Methodology of the ONCOFIT Study
by  Francisco J. AmaroGahete, Javier Jurado, Andrea Cisneros, Pablo Corres,

Andres MarmolPerez, Francisco J. OsunaPrieto, Manuel FernándezEscabias, Estela Salcedo,
Natalia HermánSánchez, Manuel D. Gahete, Virginia A. Aparicio, Cristina GonzálezCallejas,
Benito Mirón Pozo, Jonatan R. Ruiz, Teresa Nestares and Almudena CarneiroBarrera

Nutrients 2022, 14(21), 4647; https://doi.org/10.3390/nu14214647  03 Nov 2022
Viewed by 1502

Abstract ONCOFIT is a randomized clinical trial with a twoarm parallel design aimed at determining the influence of
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a multidisciplinary Prehabilitation and Postoperative Program (PPP) on postsurgery complications in patients
undergoing resection of colon cancer. This intervention will include supervised physical exercise, dietary behavior [...]
Read more.
(This article belongs to the Special Issue New Perspectives for Cancer Patients’ Nutritional Support and
Therapy)
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Prenatal Caffeine Exposure Is Linked to Elevated Sugar Intake and BMI, Altered Reward
Sensitivity, and Aberrant Insular Thickness in Adolescents: An ABCD Investigation
by  Khushbu Agarwal, Peter Manza, Hugo A. Tejeda, Amber B. Courville, Nora D. Volkow and

Paule V. Joseph
Nutrients 2022, 14(21), 4643; https://doi.org/10.3390/nu14214643  03 Nov 2022
Cited by 1 | Viewed by 1043

Abstract Prenatal caffeine exposure (PCE) has been positively associated with elevated body mass index (BMI) in
children. Why this association occurs is unclear, but it is possible that PCE alters the in utero development of brain
structures associated with food preference, leading to more [...] Read more.
(This article belongs to the Special Issue Implications of Taste and Olfaction in Nutrition and Health) 
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Open Access Article

Association between Dietary Habits, Food Attitudes, and Food Security Status of US
Adults since March 2020: A CrossSectional Online Study
by  Aljazi Bin Zarah, Sydney T Schneider and Jeanette Mary Andrade
Nutrients 2022, 14(21), 4636; https://doi.org/10.3390/nu14214636  03 Nov 2022
Viewed by 495

Abstract Since COVID19, global reports indicate changes in dietary habits and food security status of the
population. As a followup to an earlier study conducted in 2020, the purpose of this online crosssectional study was
to examine food security and food attitudes and their [...] Read more.
(This article belongs to the Section Nutrition and Public Health)
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TocotrienolRich Fraction and Levodopa Regulate Proteins Involved in Parkinson’s
DiseaseAssociated Pathways in Differentiated Neuroblastoma Cells: Insights from
Quantitative Proteomic Analysis
by  Kasthuri Bai Magalingam, Premdass Ramdas, Sushela Devi Somanath,

Kanga Rani Selvaduray, Saatheeyavaane Bhuvanendran and Ammu Kutty Radhakrishnan
Nutrients 2022, 14(21), 4632; https://doi.org/10.3390/nu14214632  03 Nov 2022
Cited by 1 | Viewed by 860

Abstract Tocotrienolrich fraction (TRF), a palm oilderived vitamin E fraction, is reported to possess potent
neuroprotective effects. However, the modulation of proteomes in differentiated human neuroblastoma SHSY5Y cells
(diffneural cells) by TRF has not yet been reported. This study aims to investigate the proteomic [...] Read more.
(This article belongs to the Section Nutrition and Public Health)
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Open Access Article

Neighborhood Food Environment and Children’s BMI: A New Framework with Structural
Equation Modeling
by  Tursunay Abdumijit, Dong Zhao and Ronghua Zhang
Nutrients 2022, 14(21), 4631; https://doi.org/10.3390/nu14214631  03 Nov 2022
Viewed by 618

Abstract The relationship between neighborhood food environment and childhood obesity is complex and not yet well
defined by current research in China, especially when considering the integrated effects with other relative factors.
The main purpose of this article is to introduce a framework of [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

► Show Figures

Open Access Article

Perinatal Garlic Oil Supplementation Averts Rat Offspring Hypertension Programmed by
Maternal Chronic Kidney Disease
by  YouLin Tain, ChihYao Hou, GuoPing ChangChien, Sufan Lin and ChienNing Hsu
Nutrients 2022, 14(21), 4624; https://doi.org/10.3390/nu14214624  02 Nov 2022
Cited by 1 | Viewed by 784

Abstract Garlic (Allium sativum) is a functional food, having hydrogen sulfide (H2S)releasing capacity, which
exhibits considerable effects on hypertension and gut microbiota. H2S is strongly associated with hypertension and
chronic kidney disease (CKD). Maternal CKD leads to hypertension [...] Read more.
(This article belongs to the Special Issue Functional Foods and Hypertension)

► Show Figures

Open Access Article

Obesity in Caucasian Seniors on the Rise: Is It Truly Harmful? Results of the PolSenior2
Study
by  Monika PuzianowskaKuznicka, Alina Kurylowicz, Lukasz Wierucki,

Aleksander Jerzy Owczarek, Kacper Jagiello, Malgorzata Mossakowska, Tomasz Zdrojewski and
Jerzy Chudek

Nutrients 2022, 14(21), 4621; https://doi.org/10.3390/nu14214621  02 Nov 2022
Viewed by 613

Abstract Obesity is associated with an increased risk of morbidity and mortality; however, data suggest that in old
age, obesity is not detrimental. The study’s objective was to verify whether obesity frequency still increases in Polish
Caucasian seniors and to verify the “obesity paradox”. [...] Read more.
(This article belongs to the Special Issue Public Health Nutrition and Healthy Aging)
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Open Access Article

Protective Effects of Fish (Alaska Pollock) Protein Intake against ShortTerm Memory
Decline in SenescenceAccelerated Mice
by  Yuki Murakami, Ryota Hosomi, Ayano Nishimoto, Toshimasa Nishiyama,

Munehiro Yoshida and Kenji Fukunaga
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Nutrients 2022, 14(21), 4618; https://doi.org/10.3390/nu14214618  02 Nov 2022
Viewed by 706

Abstract Dietary fish intake has proven to have health benefits in humans. n3 polyunsaturated fatty acids (PUFAs)
in fish oil (FO), especially, may provide protection against agerelated cognitive disorders. Owing to the unique
benefits of n3 PUFAs, other nutrients, such as fish [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

► Show Figures

Open Access Article

The Association between Food Insecurity and Making HungerCoping TradeOffs during
the COVID19 Pandemic: The Role of Sources of Food and Easiness in Food Access
by  Ye Luo, Catherine Mobley, Leslie Hossfeld, Caitlin Koob, Cassius Hossfeld,

Samuel L. K. Baxter and Sarah F. Griffin
Nutrients 2022, 14(21), 4616; https://doi.org/10.3390/nu14214616  02 Nov 2022
Cited by 1 | Viewed by 634

Abstract Many individuals make financial, health and food related tradeoffs to cope with the challenges of food
insecurity and to meet their household needs for healthy, affordable food. A survey (n = 652) was conducted in nine
rural counties in South Carolina, USA, [...] Read more.
(This article belongs to the Special Issue Nutritional and Food Insecurity: Exploring Structural and Individual
Risk Factors Impacting a Global Crisis)

Open Access Article

Maternal PrePregnancy Body Mass Index, Gestational Weight Gain and Children’s
Cognitive Development: A Birth Cohort Study
by  Xuemei Hao, Jingru Lu, Shuangqin Yan, Fangbiao Tao and Kun Huang
Nutrients 2022, 14(21), 4613; https://doi.org/10.3390/nu14214613  02 Nov 2022
Viewed by 708

Abstract To investigate the joint effect of maternal prepregnancy body mass index (BMI) and gestational weight gain
(GWG) on children’s cognitive development. We recruited 1685 mother–child pairs from the Ma’anshan Birth Cohort in
China. Prepregnancy BMI and GWG were calculated based on the height [...] Read more.
(This article belongs to the Special Issue Nutrition, Brain and Cognition)

► Show Figures

Open Access Article

How to Decide the Iodine Content in Salt for a Country—China as an Example
by  Lijun Fan, Yang Du, Fangang Meng, Lixiang Liu, Ming Li, Peng Liu and Dianjun Sun
Nutrients 2022, 14(21), 4606; https://doi.org/10.3390/nu14214606  01 Nov 2022
Cited by 1 | Viewed by 689

Abstract Globally, many countries have implemented universal salt iodization to prevent and control iodine deficiency
disorders. Therefore, it is important to determine the optimal iodine content in salt and to adjust it in a timely manner.
This article aims to establish a process for [...] Read more.
(This article belongs to the Special Issue Sustainable Nutrition—Healthy People)
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Does a PlantBased Diet Stand Out for Its Favorable Composition for Heart Health?
Dietary Intake Data from a Randomized Controlled Trial
by  Justina Dressler, Maximilian Andreas Storz, Carolin Müller, Farid I. Kandil,

Christian S. Kessler, Andreas Michalsen and Michael Jeitler
Nutrients 2022, 14(21), 4597; https://doi.org/10.3390/nu14214597  01 Nov 2022
Cited by 1 | Viewed by 1907

Abstract A plantbased diet (PBD) can provide numerous health benefits for patients with cardiovascular risk factors.
However, an inadequately planned PBD also bear the potential for deficiencies in certain macro and micronutrients.
The present study analyzed nutrient profiles of individuals who adopted a PBD [...] Read more.
(This article belongs to the Special Issue PlantBased Dietary Patterns, Health and Sustainability)

► Show Figures

Open Access Article

The Roles of MTRR and MTHFR Gene Polymorphisms in Colorectal Cancer Survival
by  Yu Wang, Meizhi Du, Jillian Vallis, Matin Shariati, Patrick S. Parfrey,

John R. Mclaughlin, Peizhong Peter Wang and Yun Zhu
Nutrients 2022, 14(21), 4594; https://doi.org/10.3390/nu14214594  01 Nov 2022
Viewed by 920

Abstract Background: Paradoxically epidemiological data illustrate a negative relationship between dietary folate
intake and colorectal cancer (CRC) risk. The occurrence and progression of CRC may be influenced by variants in
some key enzyme coding genes in the folate metabolic pathway. We investigated the correlation [...] Read more.
(This article belongs to the Special Issue New Perspectives for Cancer Patients’ Nutritional Support and
Therapy)

► Show Figures

Open Access Article

Nutritional Status and Habits among People on Vegan, Lacto/OvoVegetarian,
Pescatarian and Traditional Diets
by  Izabela Kwiatkowska, Jakub Olszak, Piotr Formanowicz and Dorota Formanowicz
Nutrients 2022, 14(21), 4591; https://doi.org/10.3390/nu14214591  01 Nov 2022
Cited by 2 | Viewed by 1563

Abstract Background: This study assessed the possible dependencies between nutritional habits and body
composition among subjects with different dietary habits. Materials: A total of 196 healthy (aged 18–50 yrs)
participants were enrolled in the study and divided into 4 groups according to their diet: [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

► Show Figures

Open Access Article

Factors Associated with Functional Constipation among Students of a Chinese
University: A CrossSectional Study
by  Yuhan Zhang, Qian Lin, Xin An, Xiuying Tan and Lina Yang
Nutrients 2022, 14(21), 4590; https://doi.org/10.3390/nu14214590  01 Nov 2022
Viewed by 750

Abstract Functional constipation (FC) is prevalent worldwide and is an increasingly prominent problem among
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university students. However, there is a paucity of research on FC in university students. This study aimed to
assess the prevalence of FC among Chinese university students by the Rome [...] Read more.
(This article belongs to the Special Issue Nutrition Therapy: Personal Diet and Lifestyle and Human Health)

► Show Figures
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IgEBinding and Immunostimulating Properties of Enzymatic Crosslinked Milk Proteins
as Influenced by Food Matrix and Digestibility
by  Sara Benedé, Mónica MartínezBlanco, Rosina LópezFandiño and Elena Molina
Nutrients 2022, 14(21), 4584; https://doi.org/10.3390/nu14214584  01 Nov 2022
Viewed by 704

Abstract Dairy foods are essential in the diet, although in some susceptible individuals they may cause allergy to
cow’s milk proteins. Therefore, alternative methods are sought to reduce their allergenicity. Transglutaminase (TG) is
widely used in dairy products mainly to improve texture. Although it [...] Read more.
(This article belongs to the Special Issue Role of Food Digestion and Digestive System in the Nutritional,
Functional and Health Properties of Food Bioactives)

► Show Figures

Open Access Article

Associations between Orthorexia Nervosa, Body SelfImage, Nutritional Beliefs, and
Behavioral Rigidity
by  Marina Couceiro Elias, Daniela Lopes Gomes and Carla Cristina Paiva Paracampo
Nutrients 2022, 14(21), 4578; https://doi.org/10.3390/nu14214578  31 Oct 2022
Viewed by 707

Abstract Possible correlations between orthorexic selfreports, unhealthy nutritional beliefs, behavioral rigidity related
to following rules, and distortion of body selfimage were investigated. In total, 246 university students of both sexes,
from different areas of knowledge, answered a sociodemographic form, the Ortho15, the Body Shape [...] Read
more.
(This article belongs to the Section Nutrition and Public Health)

► Show Figures

Open Access Article

Diet Quality and Contextual Factors Influencing Food Choice among Adolescents with
Food Security and Food Insecurity in Baltimore City
by  Kaitlyn Harper, Laura E. Caulfield, Stacy V. Lu, Kristin Mmari and Susan M. Gross
Nutrients 2022, 14(21), 4573; https://doi.org/10.3390/nu14214573  31 Oct 2022
Viewed by 861

Abstract This study evaluated differences in overall diet quality, diet quality components, and foodrelated contextual
factors between adolescents with food security and those with food insecurity. Mixed methods analysis was
conducted on data from three 24h dietary recalls from 61 adolescents ages 14–19 years [...] Read more.
(This article belongs to the Special Issue Food Insecurity, Nutrition and Obesity Outcomes in Adolescents and
Young Adults) 
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Open Access Article

Consumer Attitudes and Purchase Intentions in Relation to Animal WelfareFriendly
Products: Evidence from Taiwan
by  MinYen Chang and HanShen Chen
Nutrients 2022, 14(21), 4571; https://doi.org/10.3390/nu14214571  31 Oct 2022
Cited by 1 | Viewed by 1090

Abstract Animal welfare, environmental sustainability, and food safety have become topics of international concern.
With the rise of friendly rearing and green consumption consciousness, consumers can use animal welfare
certification labels as references to make purchase decisions. This study adopts the theory of planned [...] Read
more.
(This article belongs to the Special Issue Sustainable Nutrition—Healthy People)

► Show Figures

Open Access Article

Using Online 24h Dietary Methodology to Validate the Psychometric Properties of a
Dietary Scoring Tool with an International Sample of Adults Living with Multiple Sclerosis
by  Vivienne Guan, Steve SimpsonYap, Nupur Nag, George Jelinek, Sandra Neate and

Yasmine Probst
Nutrients 2022, 14(21), 4568; https://doi.org/10.3390/nu14214568  31 Oct 2022
Viewed by 805

Abstract Understanding the dietary characteristics of people living with multiple sclerosis (plwMS) may assist in the
planning of nutrition interventions for multiple sclerosis; yet dietary assessment methods in existing studies are not
well established. The aim of this study was to validate the psychometric [...] Read more.
(This article belongs to the Special Issue Nutrition in the Digital Age—Innovation and Trends in Dietary Patterns
and Healthy Lifestyle)

Open Access Article

Unhealthy Food at Your Fingertips: CrossSectional Analysis of the Nutritional Quality of
Restaurants and Takeaway Outlets on an Online Food Delivery Platform in New Zealand
by  Nisha Mahawar, Si Si Jia, Andriana Korai, Celina Wang, Margaret AllmanFarinelli,

Virginia Chan, Rebecca Raeside, Philayrath Phongsavan, Julie Redfern, Alice A. Gibson,
Stephanie R. Partridge and Rajshri Roy

Nutrients 2022, 14(21), 4567; https://doi.org/10.3390/nu14214567  30 Oct 2022
Viewed by 1342

Abstract Online food delivery (OFD) platforms have become increasingly popular due to advanced technology, which
is changing the way consumers purchase food prepared outside of the home. There is limited research investigating
the healthiness of the digital food environment and its influence on consumer [...] Read more.
(This article belongs to the Special Issue Nutrition in the Digital Age—Innovation and Trends in Dietary Patterns
and Healthy Lifestyle)

► Show Figures

Open Access Article

Interactive Effects of Methionine and Lead Intake on Cognitive Function among Chinese
Adults
by  Xiaomin Sun, Zhongying Li, Yingxin Chen, Tao Xu, Jing Shu, Lin Shi and Zumin Shi
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Nutrients 2022, 14(21), 4561; https://doi.org/10.3390/nu14214561  29 Oct 2022
Viewed by 676

Abstract The association between methionine intake and cognitive function is inconclusive. We aimed to assess the
association between methionine intake and cognitive function in Chinese adults and to explore the interaction
between methionine and lead intake. Data from 4852 adults aged ≥55 years from [...] Read more.
(This article belongs to the Special Issue The Mechanisms of NutrientNutrient Interactions in Protection from
Disease)

► Show Figures

Open Access Review

The Dietary and NonDietary Management of Osteoporosis in AdultOnset Celiac
Disease: Current Status and Practical Guidance
by  Abdulbaqi AlToma, Amin Herman, Willem F. Lems and Chris J. J. Mulder
Nutrients 2022, 14(21), 4554; https://doi.org/10.3390/nu14214554  28 Oct 2022
Cited by 2 | Viewed by 1232

Abstract Impaired bone mineral density (BMD) is a frequent complication of adultonset celiac disease (CeD). This is
usually due to malabsorption of nutrients, changes in bone metabolism in association with inflammation, and to a
lesser extent, decreased overall physical health and mobility. This review [...] Read more.
(This article belongs to the Special Issue Nutritional Considerations and Health Issues of a GlutenFree Diet)

Open Access Article

Dietary Inflammatory Index and Its Association with the Prevalence of Coronary Heart
Disease among 45,306 US Adults
by  Lida Wu, Yi Shi, Chaohua Kong, Junxia Zhang and Shaoliang Chen
Nutrients 2022, 14(21), 4553; https://doi.org/10.3390/nu14214553  28 Oct 2022
Cited by 1 | Viewed by 1059

Abstract Inflammation plays a pivotal in the occurrence and development of coronary heart disease (CHD). We aim
to investigate the association between the Dietary Inflammatory Index (DII) and CHD in the present study. In this
crosssectional study, adult participants from the National Health and [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

► Show Figures

Open Access Article

Rationalisation of the UK Nutrient Databank for Incorporation in a WebBased Dietary
Recall for Implementation in the UK National Diet and Nutrition Survey Rolling
Programme
by  Birdem Amoutzopoulos, Toni Steer, Caireen Roberts, David Collins, Kirsty Trigg,

Rachel Barratt, Suzanna Abraham, Darren James Cole, Angela Mulligan, Jackie Foreman,
Anila Farooq and Polly Page

Nutrients 2022, 14(21), 4551; https://doi.org/10.3390/nu14214551  28 Oct 2022
Viewed by 710

Abstract The UK National Diet and Nutrition Survey rolling programme (NDNS RP) commenced in 2008 and moved in
2019 from a traditional paper food diary to a webbased 24 h recall, Intake24. This paper describes the approach to
update and downsize the underlying UK [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

https://doi.org/10.3390/nu14214561
https://www.mdpi.com/journal/nutrients/special_issues/Nutrient_Interactions
https://www.mdpi.com/journal/nutrients/special_issues/Nutrient_Interactions
https://www.mdpi.com/2072-6643/14/21/4554/pdf?version=1667901735
https://www.mdpi.com/2072-6643/14/21/4554
https://sciprofiles.com/profile/2252451
https://sciprofiles.com/profile/author/UW9VMWw0eXlzYktQNGZnSG1vaFBITm1DbTRJNFN3UTZFRDVkM3IxUWl1UT0=
https://sciprofiles.com/profile/author/MlhSR1Nib1kyNmJncHN5c0tqRWNMWGdhWHRneDFQSnJRbitRS0VvWVYrQT0=
https://sciprofiles.com/profile/2252452
https://doi.org/10.3390/nu14214554
https://www.mdpi.com/2072-6643/14/21/4554#metrics
https://www.mdpi.com/journal/nutrients/special_issues/Nutritional_Considerations_Health_Issues_Gluten_Free_Diet
https://www.mdpi.com/2072-6643/14/21/4553/pdf?version=1667877771
https://www.mdpi.com/2072-6643/14/21/4553
https://sciprofiles.com/profile/author/MUtic0Ywa1o0N3dUUmdyd3JEWFNuS2xaYW8yVVZDQUozbWdHSURkcEZKYz0=
https://sciprofiles.com/profile/author/Mmk3d00zVVFZYytIL0x6WVRrNFFxb3RGVlV2M1liL0pOVEt4Y1J4R25laz0=
https://sciprofiles.com/profile/author/TmVza3dkcER2VER0bEpySm4rVDNjQXdpM3dNZUY1UGFjeDVsQkxsdlBnOD0=
https://sciprofiles.com/profile/2478157
https://sciprofiles.com/profile/2479151
https://doi.org/10.3390/nu14214553
https://www.mdpi.com/2072-6643/14/21/4553#metrics
https://www.mdpi.com/journal/nutrients/sections/Nutrition_Public_Health
https://www.mdpi.com/2072-6643/14/21/4551/pdf?version=1667896245
https://www.mdpi.com/2072-6643/14/21/4551
https://sciprofiles.com/profile/897215
https://sciprofiles.com/profile/924213
https://sciprofiles.com/profile/author/Snp0V21VcmRySTlWaGFvbmJXbk92VjlWYlBLbkhDNUhTcWxRWGJlRkJ6ZHllZmRId1c2RjNpcEhNaU8vTVVVRA==
https://sciprofiles.com/profile/author/bkpXcnJCTWRjYldvdDRMVDNDVWdNTGdPQy9LejdBOU5Jc2hjblMzU3VlQ3RqNkhEbmlzZFJ5bm5DeitIRDBnNw==
https://sciprofiles.com/profile/author/SGVuWDdwOG5UUkhITTN2UzczYVRxbGo4YldldVAvZFcyVnNxUzBTNHphbz0=
https://sciprofiles.com/profile/author/eTNmQ0RCMFQ4QVg5NkZoeUh6MzZKdkhwL3J2Y0pjZ1BHVFJZbkExbGpGUT0=
https://sciprofiles.com/profile/2390332
https://sciprofiles.com/profile/author/Lyt4ZCtzN1VyK3ViZzk3VVhETTVDeS9tc29wNXEwa3RKSU5WQWFMdnFjUT0=
https://sciprofiles.com/profile/548424
https://sciprofiles.com/profile/author/Qm5KQXVkemxWNDViSlc3TlFZaFQxWmZ3SWRVbWYwcHBDR21vV0hKczhDTTVmZ2tYYlJ2aTBZMmVINkRKSUF1Yg==
https://sciprofiles.com/profile/author/Z1JMWTB2RGQzN2lFclp2dmNtMUc0RnQzMVBTL3Nway91T2YvMnViU3pobz0=
https://sciprofiles.com/profile/1640506
https://doi.org/10.3390/nu14214551
https://www.mdpi.com/journal/nutrients/sections/Nutrition_Public_Health


Ùý

Ùý

Ùý

Ùý

► Show Figures

Open Access Article

Effects of the Duration of Ying Yang Bao Consumption on Hemoglobin Concentration in
Infants and Young Children in Less Developed Areas of China
by  Jing Feng, Yongjun Wang, Tingting Liu, Junsheng Huo, Qin Zhuo and Zhaolong Gong
Nutrients 2022, 14(21), 4539; https://doi.org/10.3390/nu14214539  28 Oct 2022
Viewed by 451

Abstract Ying Yang Bao (YYB) is conventionally prescribed as a nutritional supplement to infants and young children
(IYC) in less developed areas of China. However, whether 18month YYB consumption is reasonable needs
assessment. This study examined the influence of the duration of YYB consumption [...] Read more.
(This article belongs to the Special Issue Micronutrients Fortification for Children’s Health) 

► Show Figures

Open Access Article

Adherence to the Mediterranean Diet Is Inversely Associated with the Prevalence of
Metabolic Syndrome in Older People from the North of Spain
by  Gloria CubasBasterrechea, Iñaki Elío, Guzmán Alonso, Luis Otero, Luis GutiérrezBardeci,

Jesús Puente and Pedro MuñozCacho
Nutrients 2022, 14(21), 4536; https://doi.org/10.3390/nu14214536  28 Oct 2022
Cited by 3 | Viewed by 848

Abstract Background: The aim of this study was to relate adherence to the Mediterranean diet (MedDiet) to the
prevalence of metabolic syndrome (MetS) in an elderly population from the north of Spain. Methods: We carried out
an observational, descriptive, crosssectional, and correlational study involving [...] Read more.
(This article belongs to the Special Issue PlantBased Dietary Patterns, Health and Sustainability)

► Show Figures

Open Access Article

Association of Plant Protein Intake with Change in Physical Performance in Chinese
CommunityDwelling Older Adults
by  Suey S. Y. Yeung and Jean Woo
Nutrients 2022, 14(21), 4534; https://doi.org/10.3390/nu14214534  28 Oct 2022
Viewed by 618

Abstract (1) Background: Dietary protein intake might be beneficial in optimizing physical performance, yet whether
this is dependent on protein source and sex is unclear. We examined the association between dietary protein intake
and change in physical performance among Chinese communitydwelling older adults. (2) [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

Open Access Review

Does Human Papillomavirus Infection Influence the Frequency and Severity of Nutritional
Disorders in Head and Neck Cancer?
by  Marcin Mazurek, Radosław Mlak, Agata Kot, Mansur RahnamaHezavah and

Teresa MałeckaMassalska
Nutrients 2022, 14(21), 4528; https://doi.org/10.3390/nu14214528  27 Oct 2022
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Abstract Background: About 87% of head and neck cancer (HNC) patients (mostly oropharyngeal cancer—OPC) are
infected with human papillomavirus (HPV). Recent studies have demonstrated a significant correlation between HPV
infection and nutritional disorders in HNC patients. Therefore, we formed a hypothesis that nutritional disorders [...]
Read more.
(This article belongs to the Section Nutrition and Public Health)

► Show Figures

Open Access Article

Symptoms of Avoidant/Restrictive Food Intake Disorder among 2–10YearOld Children:
The Significance of Maternal Feeding Style and Maternal Eating Disorders
by  Anna BrytekMatera, Beata Ziółkowska and Jarosław Ocalewski
Nutrients 2022, 14(21), 4527; https://doi.org/10.3390/nu14214527  27 Oct 2022
Viewed by 839

Abstract The aim of the present study was to investigate whether the feeding style and core behavioral features of
eating disorders of mothers are related to the symptoms of Avoidant/Restrictive Food Intake Disorder (ARFID) among
their children. This study involved 207 mothers of children [...] Read more.
(This article belongs to the Special Issue Nutrition Environment and Children’s Eating Behavior and Health) 

Open Access Article

Diet Quality among Students Attending an Australian University Is Compromised by
Food Insecurity and Less Frequent Intake of Home Cooked Meals. A CrossSectional
Survey Using the Validated Healthy Eating Index for Australian Adults (HEIFA2013)
by  Yumeng Shi, Amanda Grech and Margaret AllmanFarinelli
Nutrients 2022, 14(21), 4522; https://doi.org/10.3390/nu14214522  27 Oct 2022
Viewed by 739

Abstract Poor diet quality is commonly reported in young adults. This study aimed to measure the diet quality of
students attending a large Australian university (including domestic and international students), and to examine the
effect of food security status and other key factors likely [...] Read more.
(This article belongs to the Special Issue Food Insecurity, Nutrition and Obesity Outcomes in Adolescents and
Young Adults) 

► Show Figures

Open Access Article

The Association between Spicy Food Consumption and Psychological Health in Chinese
College Students: A CrossSectional Study
by  Chunchao Zhang, Wenhao Ma, Zhiqing Chen, Chaoqun He, Yuan Zhang and Qian Tao
Nutrients 2022, 14(21), 4508; https://doi.org/10.3390/nu14214508  26 Oct 2022
Viewed by 1290

Abstract Background: Capsaicin is the main active ingredient in chili peppers and spicy food. Animal studies provide
contradictory results on the role of capsaicin in psychiatric disorders. There are no epidemiological studies to
investigate the relationship between spicy food consumption and psychological health. Methods: [...] Read more.
(This article belongs to the Section Nutrition and Public Health)
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Slow Drinking of Beer Attenuates Subjective Sedative Feeling in Healthy Volunteers: A
Randomized Crossover Pilot Study
by  Shunji Oshima, Sachie Shiiya and Yasuhito Kato
Nutrients 2022, 14(21), 4502; https://doi.org/10.3390/nu14214502  26 Oct 2022
Viewed by 692

Abstract The change in physiological parameters and subjective feelings according to the speed of drinking alcohol
has not been reported to date. The aim of this randomized crossover pilot study was to investigate the objective and
subjective effects of different speeds of alcohol ingestion [...] Read more.
(This article belongs to the Section Nutrition and Public Health)
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Open Access Article

Postprandial Responses to a Standardised Meal in Hypertension: The Mediatory Role of
Visceral Fat Mass
by  Panayiotis Louca, Sarah E. Berry, Kate Bermingham, Paul W. Franks, Jonathan Wolf,

Tim D. Spector, Ana M. Valdes, Phil Chowienczyk and Cristina Menni
Nutrients 2022, 14(21), 4499; https://doi.org/10.3390/nu14214499  26 Oct 2022
Cited by 1 | Viewed by 4617

Abstract Postprandial insulinaemia, triglyceridaemia and measures of inflammation are thought to be more closely
associated with cardiovascular risk than fasting measures. Although hypertension is associated with altered fasting
metabolism, it is unknown as to what extent postprandial lipaemic and inflammatory metabolic responses differ
between [...] Read more.
(This article belongs to the Special Issue Nutrition in Chronic Conditions)

► Show Figures

Open Access Article

Sports Supplements User Profile Based on Demographic, Sports, and Psychological
Variables: A CrossSectional Study
by  Leticia MeraZouain, José Luis Carballo and Mercedes Guilabert Mora
Nutrients 2022, 14(21), 4481; https://doi.org/10.3390/nu14214481  26 Oct 2022
Viewed by 705

Abstract Despite the high prevalence of sports supplement (SS) use, efforts to profile users have not been
conclusive. Studies report that 30–95% of recreational exercisers and elite athletes use SS. Research found has
mostly focused on demographic and sports variables to profile SS users, [...] Read more.
(This article belongs to the Special Issue Nutrition in Brain, Cognitive and Psychological Health)

► Show Figures

Open Access Article

Cut Points of the Conicity Index and Associated Factors in Brazilian Rural Workers
by  Camila Bruneli do Prado, Cleodice Alves Martins, Ana Clara Petersen Cremonini,

Júlia Rabelo Santos Ferreira, Monica Cattafesta, Juliana AlmeidadeSouza, Eliana Zandonade,
Olívia Maria de Paula Alves Bezerra and Luciane Bresciani Salaroli

Nutrients 2022, 14(21), 4487; https://doi.org/10.3390/nu14214487  25 Oct 2022
Viewed by 556

Abstract (1) Background: Metabolic syndrome is associated with cardiovascular complications. Therefore, this study
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aims to establish cut points for the conicity index based on the components of metabolic syndrome and to associate
it with characteristic sociodemographic, food consumption and occupational factors in Brazilian rural [...] Read more.
(This article belongs to the Special Issue Eating Behaviors Interventions in Rural Communities)

► Show Figures

Open Access Article

Description of UltraProcessed Food Intake in a Swiss PopulationBased Sample of
Adults Aged 18 to 75 Years
by  Valeria A. Bertoni Maluf, Sophie Bucher Della Torre, Corinne Jotterand Chaparro,

Fabiën N. Belle, Saman KhalatbariSoltani, Maaike Kruseman, Pedro MarquesVidal and
Angeline Chatelan

Nutrients 2022, 14(21), 4486; https://doi.org/10.3390/nu14214486  25 Oct 2022
Viewed by 1121

Abstract Ultraprocessed foods (UPFs) are associated with lower diet quality and several noncommunicable
diseases. Their consumption varies between countries/regions of the world. We aimed to describe the consumption
of UPFs in adults aged 18–75 years living in Switzerland. We analysed data from the national [...] Read more.
(This article belongs to the Special Issue UltraProcessed Foods, Diet Quality and Human Health)

► Show Figures

Open Access Article

Food and Beverage Consumption Habits through the Perception of Health Belief Model
(Grab Food or Go Food) in Surabaya and Pasuruan
by  Trias Mahmudiono, Qonita Rachmah, Diah Indriani, Erwanda Anugrah Permatasari,

Nur Alifia Hera and HsiuLing Chen
Nutrients 2022, 14(21), 4482; https://doi.org/10.3390/nu14214482  25 Oct 2022
Viewed by 800

Abstract Background: The metaverse as a digital environment for Industrial Revolution 4.0 is one major form of use
of the internet. There are 202.6 million internet users in Indonesia in 2021, or 73.7% of the total population. A total of
138.1 million Indonesians aged [...] Read more.
(This article belongs to the Section Nutrition and Public Health)

Open Access Article

Exploring the Relationship between Sugar and Sugar Substitutes—Analysis of Income
Level and Beverage Consumption Market Pattern Based on the Perspective of Healthy
China
by  Zeqi Liu, Shanshan Li and Jiaqi Peng
Nutrients 2022, 14(21), 4474; https://doi.org/10.3390/nu14214474  25 Oct 2022
Viewed by 790

Abstract This paper estimates the impact of income level on household beverage consumption, analyzes the
consumption trends of sugarsweetened beverages and sugarfree beverages in households, explores the future
changes in the beverage consumption market pattern, and predicts the possible impact of the sugar industry [...]
Read more.
(This article belongs to the Special Issue Sugar and Sugar Alternatives—Consumption, Metabolism, and Weight
Management)
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Testosterone Deficiency and Nutritional Parameters as Predictors of AllCause Mortality
among Male Dialysis Patients
by  Ksymena Leśniak, Aleksandra Rymarz, Maria Sobol, Jolanta Dymus,

Agnieszka WoźniakKosek and Stanisław Niemczyk
Nutrients 2022, 14(21), 4461; https://doi.org/10.3390/nu14214461  24 Oct 2022
Viewed by 867

Abstract Background: Chronic kidney disease (CKD) is associated with an accelerated risk of cardiovascular
mortality. Hormonal and metabolic disorders in CKD may constitute novel risk factors. Our objective was to
characterize and evaluate prognostic implications of circulating sex steroids and selected nutritional parameters in
[...] Read more.
(This article belongs to the Special Issue Hormonal and Nutritional Disorders in Kidney Failure)

► Show Figures

Open Access Article

Nutritional Composition and Environmental Impact of Meals Selected in Workplace
Canteens before and after an Intervention Promoting the Adherence to the Mediterranean
Diet
by  Alice Rosi, Beatrice Biasini, Elisa Monica, Valeria Rapetti, Valeria Deon and

Francesca Scazzina
Nutrients 2022, 14(21), 4456; https://doi.org/10.3390/nu14214456  23 Oct 2022
Cited by 1 | Viewed by 946

Abstract Enhancing healthy and sustainable food systems is one of the key goals of the current European
Commission policy. In this light, the creation of a food environment where people are properly informed about the
healthiness and sustainability of food choices is essential. This [...] Read more.
(This article belongs to the Special Issue Sustainable Nutrition—Healthy People)

► Show Figures

Open Access Article

Dissecting Supplement and Nutrients Intake of Adults with and without COVID19 History
through the Lens of Health Belief Model
by  Trias Mahmudiono, Cindra Tri Yuniar, Risti Kurnia Dewi, Qonita Rachmah,

Dominikus Raditya Atmaka, Eurika Zebadia, Nur Sahila, Mutiara Arsya Vidianinggar Wijanarko,
Chika Dewi Haliman and Shirley Gee Hoon Tang

Nutrients 2022, 14(21), 4450; https://doi.org/10.3390/nu14214450  22 Oct 2022
Viewed by 831

Abstract Over the past two years, the world has faced the pandemic, COVID19, and various changes. Several
regulations and recommendations from the Ministry of Health of Indonesia have contributed to behavioral changes
among Indonesian residents, especially in food consumption patterns. The change in food [...] Read more.
(This article belongs to the Section Nutrition and Public Health)
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Abstract: Over the past two years, the world has faced the pandemic, COVID-19, and various changes.
Several regulations and recommendations from the Ministry of Health of Indonesia have contributed
to behavioral changes among Indonesian residents, especially in food consumption patterns. The
change in food consumption patterns can be a positive change that formed due to the COVID-19
pandemic. This study aimed to examine whether the application of a Health Belief Model (HBM)-
based nutrition education programme can be effectively used in changing the beliefs of adults with
or without a COVID-19 history in supplement and nutrient intake. This study was a cross-sectional
study involving 140 adults. This study placed 70 adults with/without a COVID-19 history into the
intervention group. The intervention group participated in a nutrition education programme. The
respondents were asked to fill out the questionnaire. The data were analyzed by independent and
paired t-tests and Chi-square test. The result of this study showed no association between perceived
susceptibility, severity, benefit, barrier, and self-efficacy, of nutrient and supplement intake with the
history of COVID-19 among the respondents. However, most of the respondents in this study were
low in their scores of perceivedness. Thus, it is still important for the government to increase nutrient
and supplement intake education, especially in young adults aged below 25 years old.

Keywords: health belief model; COVID-19; health well-being

1. Introduction

For the past two years, the whole world has been facing a pandemic, COVID-19.
Globally, as of March 2022, the number of total cases was 471 million [1]. Meanwhile, the
total number of COVID-19 cases in Indonesia was 5.96 million cases as of 21 March 2022 [2].
However, the number of those who survived or were able to recover was 407 million
globally and 5.58 million nationally, up to this day (March 2022) [1,2]. This pandemic caused
several changes in Indonesia, especially after the release of regulations on the new-normal
and several recommendations from the Ministry of Health to increase immunity [3,4].

Since the first COVID-19 case was found in Indonesia, the importance of proper
nutritious food as a requirement for a healthy immune system was widely emphasized.
One of the recommendations from the Ministry of Health of Indonesia was to eat nutritious
food or a balanced diet [4]. The consumption of vegetables and fruits increased by more
than 35% during the pandemic situation among Indonesians [5]. Interestingly, fast-food
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consumption decreased by more than 50% during the lockdown situation [5]. There was
also a shift in expenditure on food ingredients among Indonesians, showing that during
the pandemic of COVID-19, Indonesians were more likely to spend their money on food
ingredients or fresh food than instant or processed food and tobacco [6]. A similar study also
verified previous findings that fresh product purchases (e.g., fresh vegetables, fresh fruit,
eggs) increased during the COVID-19 pandemic, but consumption of carbonated drinks,
energy drinks, syrups, ready-to-eat meals, and canned food, decreased [7]. In addition to a
balanced diet, the Indonesian Ministry of Health also recommends consuming supplements
when needed [4]. The consumption of supplements among Indonesians increased by more
than 47% during the lockdown. A study on the Indonesian elderly population showed that
most elders agreed that supplements are needed to protect them during the new-normal
era [8]. Thus, these previous studies could suggest a shift in Indonesian consumption of
fresh vegetables, fruits, and supplements, during the COVID-19 pandemic.

The increased consumption of fruits, vegetables, and supplements could become a pos-
itive behavior that formed during the pandemic. The consumption of fruits, vegetables, and
supplements, not only served to prevent COVID-19 but also other non-communicable dis-
eases related to nutrition that emerged in Indonesia, such as diabetes and hypertension [9].
This positive behavior could result in positive health outcomes if carried out continuously.

The health belief model (HBM) was a model that focused on efforts to improve public
health by understanding why people failed to adopt preventive health measures [10]. This
model has been successfully replicated countless times showing its ability to explain and
predict various behaviors associated with positive health outcomes [11]. There are four
individual perceptions that could predict their behavior [10]. The first one is perceived
susceptibility. This perception argues that people will be more motivated to act on a
healthy behavior if they believe they are susceptible to a negative health outcome. The
second is perceived severity. This argues that the stronger people’s perception of the
severity of negative health outcomes, the more they will be motivated to act to avoid that
outcome. Third, perceived barriers and benefits that argue when strong barriers were found
in adopting the preventive behavior, they will be unlikely to do so. Lastly, self-efficacy
proposed that overall motivation to pursue health could affect their decision to present
positive behavior.

The COVID-19 pandemic caused several changes in the quality of life (QoL) and the
health-related quality of life (HR-QoL) of survivors [12,13]. Moreover, those who survived
COVID-19 were experiencing different pressure and problems compared to those without
a COVID-19 history. This could suggest different values, views, and especially perceptions,
between those with and without a COVID-19 history towards preventive behavior. Further-
more, the HBM model constructed by perceived susceptibility, perceived severity, perceived
barriers, and benefits, was found to be effective in increasing the perceived susceptibility
and severity in patients or survivors to exhibit positive behavior [14]. Therefore, this study
aimed to assess the influence of the HBM in nutrition education intervention to improve
supplement and nutrient intake of adults with and without a COVID-19 history.

2. Materials and Methods

This intervention study uses a quasi-experimental design located in Surabaya, Padang,
and Bandung. The sample size of this study was calculated using simple random sam-
pling formula. According to that formula, the sample size of this study was 140 people.
Thus, the number of those in control with/without a COVID-19 history and intervention
with/without a COVID-19 history group was 35 per group. The inclusion criteria for this
study were an adult (18–59 years old), with or without a history of COVID-19, who agreed
to join the study by signing the informed consent.

The instrument used in collecting baseline data was a questionnaire. As for the
implementation of education, three modules were developed as educational media. The
three modules were entitled “Balanced Nutrition and Health Belief Model of the COVID-19
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Pandemic”, “Nutrition and Immunity”, and “The Role of Supplements in Increasing
Body Endurance”.

The intervention group received educational material once every two weeks for three
months resulting in six meetings. The control group received education about “Clean and
Healthy Living Behavior during the COVID-19 Pandemic”, a module by the Ministry of
Education and Culture, Indonesia.

The dependent variable in this study was the education materials that were provided
to the respondents. The independent variable in this study was the respondents’ perceived
susceptibility and perceived severity.

Descriptive and inferential statistical analysis were conducted. The descriptive analy-
sis determined the respondents’ characteristics. The inferential analysis was performed
to determine the difference between each group’s perceived susceptibility and perceived
severity. The paired sample t-test was applied to assess the difference between pre and
post-test in each group. Meanwhile, the independent samples t-test was employed to assess
the differences between each group.

3. Results

This study was conducted on 140 respondents with and without a COVID-19 history.
The majority of the respondents were aged 18–25 years old (86%), with an age distribution of
18–60 years old. Their educational background was very diverse with the mean graduating
from high school/equivalent, with 50% having a history of COVID-19, and 50% with-out a
history of COVID-19. Most of the respondents with a history of COVID-19 1× were 41%.
The anthropometric examination of respondents was very diverse, with a distribution of
145–190 cm in height and 30–120 kg in weight (Table 1).

Table 1. Characteristics of the respondents.

Characteristics Category (n) %

Age

18–25 years old 120 85.71
26–30 years old 7 5.00
31–25 years old 3 2.14
36–40 years old 3 2.14
41–45 years old 2 1.42
46–50 years old 1 0.71
51–55 years old 1 0.71
56–60 years old 3 2.14

Education Level

Uneducated 3 2.14
Primary school graduated 1 0.71

Secondary school graduated 1 0.71
High school graduate 90 64.28

Diploma 18 12.85
University graduated 27 19.28

COVID-19 History Yes 70 50.00
No 70 50.00

Frequency Being Infected by COVID

Never 70 50.00
Once 57 40.71
Twice 11 7.85

Three times 2 1.42

Treatment during COVID-19

Isolation at home 78 55.71
Isolation at hotel 25 17.85

Isolation in healthcare 12 8.57
Isolation at hospital 26 18.57
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Table 1. Cont.

Characteristics Category (n) %

Weight

30–40 kg 7 5.00
41–50 kg 43 30.71
51–60 kg 47 33.57
61–70 kg 28 20.00
71–80 kg 8 5.71
81–90 kg 4 2.85

91–100 kg 1 0.71
101–110 kg 1 0.71
111–120 kg 1 0.71

Height

145–150 cm 20 14.28
151–160 cm 80 57.14
161–170 cm 28 20.00
171–180 cm 11 7.85
181–190 cm 1 0.71

3.1. Characteristics of the Respondents
3.1.1. Perceived Susceptibility

Perceived susceptibility is an individual’s belief about susceptibility to the risk of
disease in encouraging people to adopt healthier behaviors. The questions asked were
about the relationship between eating a balanced nutritional diet and a person’s immune
system, and immunity in the face of COVID-19. The following are the results of the
distribution of responses from 140 respondents (Table 2).

Table 2. Perceived susceptibility results.

Perceived Susceptibility Questions

Percentage of Respondents with
Agreement

p ValueWith COVID-19
History

n (%)

Without COVID-19
History

n (%)

Everyone who does not eat a balanced diet is at risk of
infected COVID-19. 44 (62.8) 49 (70) 0.037

Everyone who does not eat a balanced diet gets sick easily. 61 (87.1) 60 (85.7) 0.01

Everyone who does not eat staple food (rice, potatoes, corn) in
sufficient quantities is at risk of infected COVID-19. 34 (48.5) 32 (45.7) 0.049

Everyone who does not consume adequate amounts of animal
protein is at risk of infected COVID-19. 44 (62.8) 41 (58.5) 0.05

Everyone who does not consume adequate amounts of vegetable
protein is at risk of infected COVID-19. 38 (54.2) 42 (60) 0.021

Everyone who does not eat a sufficient amount of vegetables is at
risk of infected COVID-19. 47 (67.1) 51 (72.8) 0.039

Everyone who does not eat the fruit in sufficient quantities is at risk
of infected COVID-19. 51 (72.8) 49 (70) 0.04

Everyone who does not consume 8 glasses of water per day is at
risk of infected COVID-19. 38 (54.2) 42 (60) 0.028

Because my family members are affected by COVID-19, my risk of
getting infected are increased. 66 (94.2) 63 (90) 0.00
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Table 2. Cont.

Perceived Susceptibility Questions

Percentage of Respondents
with Agreement

p ValueWith COVID-19
History

n (%)

Without COVID-19
History

n (%)

If my family gets COVID-19 and I eat a balanced diet then I won’t
get infected easily. 45 (64.2) 49 (70) 0.001

I am a very easy risk of infected COVID-19. 27 (38.5) 18 (25.7) 0.005

I will seek treatment to reduce my exposure to the COVID-19. 55 (78.5) 50 (71.4) 0.002

I am at risk of having difficulty recovering from COVID-19. 5 (7.1) 7 (10) 0.03

It is possible that I will be susceptible to COVID-19 if my
nutritional needs are not met. 53 (75.7) 56 (80) 0.036

It is likely that I will be malnourished if I have COVID-19 for a
long time. 41 (58.5) 48 (68.5) 0.001

I will stay healthy even if my nutritional needs are not met 14 (20) 7 (10) 0.012

I will not be infected with COVID-10 even if my nutritional needs
are not met. 7 (10) 13 (18.5) 0.05

I don’t care about the presence of COVID-19 and I continue to do
my daily activities. 14 (20) 8 (11.4) 0.018

From the table above, respondents who experienced COVID-19 (70%) agreed that if
they do not eat balanced diets are at risk of being infected by COVID-19 and are more
likely to get sick easily (85.7%). The respondents also agreed that everyone who does not
consume staple food (rice, potatoes, corn) (48.5%), animal protein (62.8%), vegetable protein
(60.0%), vegetables (72.8%), or fruit (72.8%) in sufficient quantities and drink eight glasses
of water per day (60.0%) are at risk of being infected with COVID-19. Both respondents
who have a COVID-19 history (94.2%), and who do not (90.0%), agreed that the risk of
getting infected is increased if family members are affected by COVID-19. The respondents
with a COVID-19 history (70.0%) agreed that if their family gets COVID-19 and they eat
a balanced diet, they will not get infected easily. In addition, the respondents without a
COVID-19 history agreed that they are at a very easy risk of being infected withCOVID-19.
Both respondents who have a COVID-19 history (78.5%), and who do not (71.4%), agreed
to seek treatment to reduce their exposure to COVID-19.

3.1.2. Perceived Severity

Perceived severity or seriousness are the feelings about the seriousness of COVID-19,
including evaluating clinical and medical consequences (for example, death, disability, and
illness) and possible social consequences (such as effects on work, family life, and social
relationships). Many experts combine the two components above as a perceived threat.

Based on Table 3 above, it was noticed that there was a difference in the percentage
between respondents with a COVID-19 history (52.8%) and those without a COVID-19
history (65.7%) that agreed that if I get COVID-19 it can cause death. As for this study,
respondents with (72.8%) and without (82.8%) COVID-19 agreed that they are worried
about getting infected by COVID-19. This result was also the same as the next statement,
where most respondents agreed that the COVID-19 pandemic made me overthink things
like “Is there going to be a virus in this thing?”. Furthermore, respondents who agreed that
“if the pandemic will still have next wave” were from those who had no history (67.1%).
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Table 3. Perceived severity results.

Perceived Severity Questions

Percentage of Respondents with Agreement

p ValueWith COVID-19
History

n (%)

Without COVID-19
History

n (%)

If I get COVID-19 it can cause death. 37 (52.8) 46 (65.7) 0.051

I am worried that my family and I will be infected
by COVID-19. 51 (72.8) 58 (82.8) 0.001

The COVID-19 pandemic makes me overthink things like “Is
there going to be a virus in this thing?”. 43 (61.4) 42 (60) 0.034

If I get COVID-19, then I can’t do the things I like. 42 (60) 44 (62.8) 0.011

I believe the COVID-19 pandemic will still have the next wave. 41 (58.5) 47 (67.1) 0.000

If I get COVID-19, my family will not take care of me. 20 (28.5) 15 (21.4) 0.020

If I get COVID-19, then I will get a negative stigma from my
neighbors and the environment where I live. 32 (45.7) 27 (38.5) 0.033

If I get COVID-19, then I lose my job. 12 (17.1) 12 (17.1) 0.001

If I get COVID-19, it can cause my income decrease. 30 (42.8) 37 (52.8) 0.032

If I get COVID-19, it can stress me out because I am too afraid to
think about it. 32 (45.7) 41 (58.5) 0.048

3.1.3. Perceived Benefit

Perceived benefit is the acceptance of a person’s susceptibility to a condition believed
to cause seriousness (perceived threat) to encourage it to produce a force that supports
changes in nutritional behavior. This depends on a person’s belief in the effectiveness of
the various available efforts in reducing the threat of COVID-19, or the perceived benefits
of taking these health efforts. When a person believes in susceptibility and seriousness,
he/she is often not expected to accept any recommended health measures unless they are
deemed appropriate.

The following are the results of the distribution of answers from 140 respondents.
These questions are related to perceived benefit and are broken down into 10 questions
about various spectrums related to balanced nutrition consumption (Table 4).

Based on Table 4, we found that there was a difference in the percentage between
respondents with a COVID-19 history (94.3%) and those without a COVID-19 history
(95.7%) that agreed if they eat food according to balanced nutrition guidelines, they will be
healthier. The results showed that there was a higher percentage of respondents without a
COVID-19 history (92.8%) who agreed that if they take supplements their immune system
would be stronger, as compared to those who had a COVID-19 history (88.6%). However,
this result was different from the next perceived benefit question, where most respondents
with a COVID-19 history (91.4%) agreed that if they take supplements they will be healthier
and fitter during the pandemic, compared to respondents who did not have a COVID-19
history (87.1%). Furthermore, respondents who agreed that if they took supplements
they were more comfortable traveling were mostly respondents with a COVID-19 history,
compared to those with no history. This result is also the same as the next statement where
most respondents who agreed that taking supplements will be more confident and are
mostly from the group of respondents with a COVID-19 history (75.7%), compared to those
who do not have a history (61.4%). However, there is no difference in the percentage of
respondents who agreed that eating foods according to balanced nutrition guidelines will
have a more positive self-image between respondents with a COVID-19 history (84.3%)
and those without a COVID-19 history (84.3%). The largest percentage of respondents
who agreed that eating food according to balanced nutrition guidelines would increase
their productivity came from respondents with a COVID-19 history (88.6%), compared to
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those without a COVID-19 history (84.3%). In addition, there was a difference between
respondents with a COVID-19 history (74.3%) and without a COVID-19 history (72.3%)
who stated that eating food according to balanced nutrition guidelines will increase their
confidence. There was no difference observed in the percentage between respondents with
a COVID-19 history (74.3%) and those without a COVID-19 history (74.3%) who agreed
that eating a balanced nutritious diet will reduce their stress. However, it was found that
most of the respondents without COVID-19 (88.6%) agreed that eating a balanced diet
would prevent various non-communicable diseases when compared to those who had a
COVID-19 history (85.7%).

Table 4. Perceived benefit results.

Perceived Benefits Questions

Percentage of Respondents with Agreement

p ValueWith COVID-19
History

n (%)

Without COVID-19
History

n (%)

If I eat food according to balanced nutrition guidelines, I will
be healthier. 66 (94.3) 67 (95.7) 0.011

If I take supplements, I feel my immune system is stronger. 62 (88.6) 65 (92.8) 0.002

If I take supplements, I feel healthier and fitter during
the pandemic. 64 (91.4) 61 (87.1) 0.003

If I take supplements, I feel more comfortable to traveling. 55 (78.6) 46 (65.7) 0.092

If I take supplements, I feel more confident. 53 (75.7) 43 (61.4) 0.016

If I eat food according to balanced nutrition guidelines, my
self-image changes in a more positive direction. 59 (84.3) 59 (84.3) 0.031

If I eat food according to balanced nutrition guidelines, I feel
my productivity will increases. 62 (88.6) 59 (84.3) 0.004

If I eat a balanced nutritious diet, my self-confidence increases. 52 (74.3) 51 (72.3) 0.003

If I eat a balanced nutritious diet, I feel less stressed. 52 (74.3) 52 (74.3) 0.002

If I eat a balanced diet, I will be prevented from
non-communicable diseases such as diabetes mellitus,
hypertension, stroke, and others.

60 (85.7) 62 (88.6) 0.000

3.1.4. Perceived Barrier

Perceived barriers are potential negative aspects of a prevention and treatment effort
in dealing with COVID-19 (such as uncertainty, and side effects), or perceived barriers (such
as worrying about being unsuitable, unhappy, or nervous), which may serve as barriers to
recommending a behavior. The following are the results of the distribution of answers from
140 respondents. These questions are related to perceived barriers and are broken down
into 10 questions about various spectrums related to balanced nutrition consumption. The
following elaboration described the related details of each question.

Based on the results in Table 5, we observed that most of the respondents who stated
that they agreed that at the end of the month they could not eat a balanced nutritional diet
because it was expensive, mostly came from the group of respondents who had a COVID-19
history (41.4%) compared to those without a COVID-19 history (34.3%). This result was
the same as the next perceived barrier question where the majority of respondents with
a COVID-19 history (48.6%) agreed that because they were busy working, they could not
regulate their meal portions according to balanced nutrition guidelines compared to those
without a COVID-19 history (44.3%). Additionally, there was a difference in the percentage
between respondents with a COVID-19 history (27.1%) and without a COVID-19 history
(17.1%) who agreed that they feel bad when they have to eat salad alone when friends
eat fast food. The results of this study also found that there was a higher percentage of
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respondents with a COVID-19 history (8.0%) who agreed that they were opposed by their
parents when they wanted to take supplements to boost their immunity, compared to
those without a COVID-19 history (1.4%). Furthermore, most respondents who agreed
that when they were on vacation they found it difficult to eat a balanced diet mostly
came from respondents with a COVID-19 history (44.3%), compared to those without a
COVID-19 history (24.3%). The present study also observed that the highest percentage
who agreed that they could not control the portion of their meal when eating with their
family came from the group of respondents with a COVID-19 history (52.3%), compared to
those without a COVID-19 history (42.8%). It was also shown that respondents who agreed
that they could not take supplementation due to certain diseases are mostly respondents
without a COVID-19 history (5.7%), compared to those with a COVID-19 history (4%).
Furthermore, respondents who stated that they did not take supplements because they did
not know the type and dose to take were mostly from the group of respondents without a
COVID-19 history (27.1%), compared to those with a COVID-19 history (20%). The group of
respondents who stated that they were not familiar with the concept of balanced nutrition
mostly came from the group of respondents without a COVID-19 history (20%), compared
to those with COVID-19 history (10%). Likewise, respondents who agreed that balanced
nutritional food could not be found in food delivery apps mostly came from respondents
without a COVID-19 history (21.4%), compared to those with a COVID-19 history (20%).

Table 5. Perceived barrier results.

Perceived Barrier Questions

Percentage of Respondents with Agreement

p ValueWith COVID-19
History

n (%)

Without COVID-19
History

n (%)

If today is the end of the month, I can’t eat balanced nutritious
food because it’s expensive. 29 (41.4) 24 (34.3) 0.044

I’m busy working so I can’t adjust the portion of food according
to the recommended balanced nutrition. 34 (48.6) 31 (44.3) 0.051

I feel bad if I have to eat salad alone when my friends eat
fast food. 19 (27.1) 12 (17.1) 0.05

I was opposed by my parents when I wanted to take
supplements to boost my immunity. 6 (8) 1 (1.4) 0.022

I have a hard time eating a balanced nutritious diet when I’m
on vacation. 31 (44.3) 24 (34.3) 0.029

I feel bad for refusing food so I can’t adjust the portion sizes
according to balanced nutrition guidelines when I’m eating
with my family.

37 (52.3) 30 (42.8) 0.000

I can’t take supplements because I have a certain disease. 3 (4) 4 (5.7) 0.001

I don’t know the type and amount of supplements I
should take. 14 (20) 19 (27.1) 0.021

I am not familiar with the concept of balanced nutrition. 10 (10) 14 (20) 0.039

Nutritious balanced meals can’t be found in food delivery apps. 14 (20) 15 (21.4) 0.041

3.1.5. Self-Efficacy

Self-efficacy is a belief in a person’s ability to take an action related to balanced
nutrition consumption and supplementation consumption to achieve a goal in preventing
and dealing with the COVID-19 pandemic. The following are the results of the distribution
of answers from 140 respondents. Question G is related to self-efficacy and it is broken
down into 10 questions asking about various spectrums related to balanced nutrition
consumption. The following elaboration described the related details of each question.
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Based on Table 6, we discovered that 32.9% of the respondents who have experienced
COVID-19 agreed with the statement that they can consume well-balanced nutritious
food every day. On the other hand, 48.6% of respondents who have not experienced
COVID-19 agreed that they have self-efficacy to consume well-balanced nutritious food
daily. From question 1, we discovered that the percentage of respondents who agreed that
they are able to consume well-balanced nutritious food every day was higher in those
who have not experienced COVID-19 compared to those who have. From question 2, we
discovered that 64.3% of the respondents who have experienced COVID-19 agreed with
the statement that they can consume well-balanced nutritious food at least two times a
day. On the other hand, 62.9% of respondents who have not experienced COVID-19 have
the self-efficacy to consume well-balanced nutritious food two times a day. From question
2, we discovered that the percentage of respondents who agreed that they can consume
well-balanced nutritious food two times a day was higher in those who have experienced
COVID-19, compared to those who have not. From question 3, we observed that 58.6%
of the respondents who have experienced COVID-19 agreed with the statement that they
are able to consume well-balanced nutritious food on the weekend. On the other hand,
55.7% of respondents who have not experienced COVID-19 agreed that they have the
self-efficacy to consume well-balanced nutritious food at the weekend. From question 3, we
discovered that the percentage of respondents who agreed that they are able to consume
well-balanced nutritious food at the weekend is higher in those who have experienced
COVID-19, compared to those who have not. From question 4, it was found that 61.4% of
the respondents who have experienced COVID-19 agreed with the statement that they are
able to consume well-balanced nutritious food at least once a week. However, 55.7% of
respondents who have not experienced COVID-19 agreed that they have the self-efficacy to
consume well-balanced nutritious food once a week. From question 4, we revealed that
the percentage of respondents who agreed that they are able to consume well-balanced
nutritious food once a week was higher in those who have ever experienced COVID-19,
compared to those who have not. From question 5, we demonstrated that 55.7% of the
respondents who have experienced COVID-19 agreed with the statement that they are
able to consume well-balanced nutritious food once in two weeks. On the other hand,
51.4% of respondents who have not experienced COVID-19 agreed that they have the
self-efficacy to consume well-balanced nutritious food once in two weeks. From question 5,
we showed that the percentage of respondents who agreed that they are able to consume
well-balanced nutritious food once in two weeks was higher in those who have never
experienced COVID-19, compared to those who have not. From question 6, it was noticed
that 54.2% of the respondents who have experienced COVID-19 agreed with the statement
that they are able to consume well-balanced nutritious food even if it is expensive. However,
48.6% of respondents in this study who have not experienced COVID-19 agreed that they
have the self-efficacy to consume well-balanced nutritious food even if it is expensive.
From question 6, we observed the percentage of respondents who agreed that they are
able to consume well-balanced nutritious food even if it is expensive was higher in those
who have experienced COVID-19, compared to those who have not. From question 7, we
examined that 41.4% of the respondents who have experienced COVID-19 agreed with
the statement that they are able to consume well-balanced nutritious food while travelling.
On the other hand, 48.6% of respondents who have not experienced COVID-19 have the
self-efficacy to consume well-balanced nutritious food while travelling. From question 7,
we concluded that the percentage of respondents who agreed that they are able to consume
a well-balanced nutritious diet while travelling was higher in the respondents who have
not experienced COVID-19, compared to those who have. From question 8, we found that
51.4% of respondents who have ever experienced COVID-19 agreed that they have the
self-efficacy to consume a well-balanced nutritious diet still while being away from home.
On the other hand, 55.7% of respondents who have not experienced COVID-19 agree that
they will still consume a well-balanced diet even when they are away from home. From
question 8, we revealed that the percentage of agreement with the statement of self-efficacy
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related to the resilience of well-balanced nutritious food consumption away from home was
higher in those respondents who have not experienced COVID-19, compared to those who
have. From question 9, we demonstrated that there were 35.7% of respondents who have
experienced COVID-19 agreed that they have self-efficacy to still consume well-balanced
nutritious food during hustle. However, 32.8% of respondents who have not experienced
COVID-19 agreed that they will still consume well-balanced nutritious food during hustle.
From question 9, we conclude that the percentage of agreement with the statement of
self-efficacy related to the resilience of well-balanced nutritious consumption during hustle
is higher in those respondents who have experienced COVID-19, compared to those who
have not. From question 10, we examined that 38.6% of respondents who have experienced
COVID-19 agreed that they have self-efficacy to still consume a well-balanced nutritious
food even if it is far from their board. On the other hand, 30% of respondents who have not
experienced COVID-19 agreed that they will still consume a well-balanced nutritious diet
even if it is away from their board. From question 10, we concluded that the per-centage
of agreement with the statement of self-efficacy related to the resilience of well-balanced
nutritious food consumption even if it is less accessible was higher in those who have
experienced COVID-19, compared to those who have not.

Table 6. Self-efficacy results.

Self Efficacy Questions

Percentage of Respondents with Agreement

p ValueWith COVID-19
History

n (%)

Without COVID-19
History

n (%)

I am able to consume well balanced nutritious food every day. 23 (32.9) 34 (48.6) 0.003

I am able to consume well balanced nutritious food 2 times a
day in minimum. 45 (64.3) 44 (62.9) 0.011

I am able to consume well balanced nutritious food in
the weekend. 41 (58.6) 39 (55.7) 0.023

I am able to consume well balanced nutritious food at least once
in a week. 43 (61.4) 39 (55.7) 0.034

I am able to consume well balanced nutritious food
every 2 weeks. 39 (55.7) 36 (51.4) 0.05

I am able to consume well balanced nutritious food even
though it is expensive. 38 (54.2) 34 (48.6) 0.001

I am able to consume well balanced nutritious food
while traveling. 29 (41.4) 34 (48.6) 0.033

I am able to consume well balanced nutritious food even when I
was not in my home. 36 (51.4) 39 (55.7) 0.048

I am able to consume well balanced nutritious food
during hustle. 25 (35.7) 23 (32.8) 0.05

I am able to consume well balanced nutritious food even it is far
from my board. 27 (38.6) 21 (30) 0.05

3.1.6. Kessler Psychological Distress Scale (K10)

The Kessler Psychological Distress Scale is a 10-item questionnaire intended to produce
a global measure of distress based on questions about anxiety and depressive symptoms
that a person has experienced in the past four weeks, in the face of the COVID-19 pandemic.
The following are the results of the distribution of answers from 140 respondents.

Based on Table 7, we want to explain questions 1 to 10 related to psychological distress
results among the respondents. From question 1, we examined that 30% of the respondents
who have experienced COVID-19 agreed with the statement that they ever feel exhausted
without clear reason. On the other hand, 25.7% of respondents who have not experienced
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COVID-19 agreed that they ever feel exhausted without clear reason. From question 1, we
found that the percentage of respondents who agreed that they feel exhausted without a
clear reason was higher in those who have ever experienced COVID-19. From question 2,
we showed that 15.7% of the respondents who have experienced COVID-19 agreed that
they feel a lot of stress. However, 12.8% of respondents who have not experienced COVID-
19 agreed that they feel a lot of stress. From question 2, we found that the percentage of
respondents who agreed that they feel a lot of stress was higher in those who have ever
experienced COVID-19, compared to those who have not. From question 3, we revealed
that 20% of the respondents who have experienced COVID-19 agreed with the statement
that they feel stress until they cannot relax. On the other hand, 14.3% of the respondents
who have not experienced COVID-19 agreed that they feel stressed until they cannot
relax. From question 3, it was observed that the percentage of respondents who agreed
that they feel stress until they cannot relax was higher in those who have experienced
COVID-19, compared to those who have not. From question 4, we demonstrated that
11.4% of the respondents who have experienced COVID-19 agreed with the statement
that they feel hopeless, whereas 18.6% of the respondents who have not experienced
COVID-19 agreed that they feel hopeless. From question 4, we showed that the percentage
of respondents who agreed that they feel hopeless was higher in those who have not
experienced COVID-19, compared to those who have. From question 5, it was noticed
that 21.4% of the respondents who have experienced COVID-19 agreed that they ever
feel nervous or anxious. A total of 25.7% of the respondents who have not experienced
COVID-19 agreed that they feel nervous or anxious. From question 5, we found that the
percentage of respondents who agreed that they feel nervous or anxious was higher in
those who have not experienced COVID-19, compared to those who have. From question 6,
we observed that 14.3% of the respondents who have experienced COVID-19 agreed that
they feel anxious until they cannot sit quietly. However, only 10% of the respondents who
have not experienced COVID-19 agreed that they feel anxious until they cannot sit quietly.
From question 6, researchers concluded that the percentage of respondents who agreed that
they feel anxious until they cannot sit quietly was higher in those who have experienced
COVID-19, compared to those who have not. From question 7, we examined that 17.1% of
the respondents who have experienced COVID-19 agreed that they feel depressed. On the
other hand, 21.4% of the respondents who have not experienced COVID-19 agreed that they
feel depressed. From question 7, we showed that the percentage of respondents who agreed
that they feel depressed was higher among those who have not experienced COVID-19,
compared to those who have. From question 8, we revealed that 37.1% of the respondents
who have experienced COVID-19 agreed that they need effort before doing something.
However, 31.4% of the respondents who have not experienced COVID-19 agreed that they
need effort before doing something. From question 8, we examined that the percentage of
respondents who agreed they need effort before doing something was higher in those who
have experienced COVID-19 than those who have not. From question 9, it was found that
18.6% of the respondents who have experienced COVID-19 agreed that they feel sad until
nothing can cheer them up. On the other hand, 21.4% of the respondents who have not
experienced COVID-19 agreed that they feel sad until nothing can cheer them up. From
question 9, we concluded that the percentage of respondents who agreed that they feel sad
until nothing can cheer them up was higher in those who have not experienced COVID-19,
compared to those who have. From question 10, we examined that 12.8% of the respondents
who have experienced COVID-19 agree that they feel worthless. On the other hand, 14.3%
of the respondents who have not experienced COVID-19 agreed that they feel worthless.
From question 10, we showed that the percentage of respondents who agreed that they
feel worthless was higher among those who have not experienced COVID-19, compared to
those who have.
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Table 7. Kessler psychological distress scale results.

Kessler Psychological Distress Scale Questions

Percentage of Respondents with Agreement

p ValueWith COVID-19
History

n (%)

Without COVID-19
History

n (%)

Did you feel exhausted without clear reason? 21 (30) 18 (25.7) 0.002
Did you feel a lot of tension/stress? 11 (15.7) 9 (12.8) 0.01
Did you feel very stress thus you can not relax? 14 (20) 10 (14.3) 0.032
Did you feel hopeless? 8 (11.4) 13 (18.6) 0.038
Did you feel anxious and nervous? 15 (21.4) 18 (25.7) 0.001
Did you feel anxious until you can sit quietly? 10 (14.3) 7 (10) 0.002
Did you feel depressed? 12 (17.1) 15 (21.4) 0.031
Did you feel you need a lot of effort to do something? 26 (37.1) 22 (31.4) 0.005
Did you feel sad until nothing can cheer you up? 13 (18.6) 15 (21.4) 0.0092
Did you feel worthless? 9 (12.8) 10 (14.3) 0.052

3.1.7. Emotional Eating Questionnaire

The Emotional Eating Scale (EES) consists of four dimensions, namely: Anger (anger),
Anxiety (anxiety), Depression (depression), and Somatic (somatic). This measuring tool
consists of 10 items that can describe the four dimensions. A total of two items describes
the Anger dimension (anger), four items describe the Anxiety dimension (anxiety), two
items describe the Depression dimension (depression), and two other items describe the
Somatic dimension (somatic). The following are the results of the distribution of answers
from 140 respondents (Table 8).

Table 8. Emotional eating questionnaire results.

Questions Disagree
n (%)

Agree
n (%)

Does your weight affect or changes your mood? 86 (61.4) 54 (38.5)

Do you have cravings for certain specific foods? 77 (55) 67 (47.1)

Is it difficult for you to stop consuming sweet foods, such as chocolate? 91 (65) 49 (35)

Do you have a problem controlling the number of certain foods you eat? 95 (67.8) 45 (32.1)

Is there anything to eat when you are stressed, angry, or bored? 70 (50) 70 (50)

Do you eat more of your favorite foods and have trouble controlling them? 69 (49.28) 71 (50.7)

Do you feel guilty if you eat foods that are forbidden to eat, such as sweet
foods or snacks? 79 (56.4) 61 (43.5)

Do you feel less in control of the food you eat when you feel tired after work? 71 (50.7) 69 (49.28)

When you overeat, do you feel like giving up on food control and eating
without control, especially foods that make you fat? 104 (74.28) 36 (25.7)

How often do you feel that food has control over you, rather than you
controlling what you eat? 85 (60.7) 55 (39.28)

From the table above, we know that in question 1 the majority answered disagree
to change their mood due to weight movement (61.4%), but on the other hand, 38.5% of
the participants felt weight distortion of their body affected their mood production. The
questions about craving food might be felt by 55% of total respondents who answered
some-times and often eat certain foods. The phenomenon of sugary food declined by 65%
of participants who did not agree with the statement that it is difficult to stop consuming
sweet foods, such as chocolate. Question number 4 was answered by 67% of participants
who did not have any problem controlling the number of certain foods they consume.
Despite that, 32.1% had some problems getting on their daily diet. Question number 5
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presented any kind of food which they consume when they are stressed, angry, or bored. A
total of 50% answered that it is a necessary thing to eat some food when they do not feel
well. Question number 6 proves that 50.7% of respondents that eat more favorites became
troubled controlling them. Question number 7 shows that 56.4% of participants did not feel
guilty if they eat foods that they are forbidden to eat, such as sweet foods or snacks. Less
control of the food when they feel tired after work is felt by 49.28% of total respondents.
Question number 9 talks about people who feel like giving up on food control, and eating
without control, which was answered by 25.7% of the participants, and 74.28% still feel
secure to maintain what they eat.

3.1.8. Association

Most of the respondents in our study scored low in perceived susceptibility, severity,
benefit, barrier, and self-efficacy. There was no association between perceived susceptibility,
severity, benefit, barrier, and self-efficacy, with the history of COVID-19.

Table 9 shows that there is no significant association between low perceived suscepti-
bility and COVID-19 infection. The insignificant association is shown by the p value > 0.05.
The insignificance association also happens to the other independent variables, such as
average perceived susceptibility, low perceived severity, average perceived severity, low
perceived benefit, average perceived benefit, low perceived benefit, low perceived barrier,
average perceived barrier, low self-efficacy, and average self-efficacy with the incidence of
COVID-19 infection. However, the independent variable of low perceived benefit shows
that those with low perceived benefit are 1926 times more likely to experience COVID-
19. Another variable, which is average perceived benefit, shows that those with average
perceived benefit are 1008 more likely to experience COVID-19. Low-perceived barrier
respondents are also 1222 times more likely to be infected by COVID-19. The last indepen-
dent variable, the average perceived barrier, shows that those respondents with an average
perceived barrier are 1545 times more likely to be infected by COVID-19.

Table 9. Association between the variable results.

p Value OR
95% CI

Lower Upper

Low Perceived Susceptibility 0.188 0.410 0.109 1.547
Average Perceived

Susceptibility 0.551 0.717 0.241 2.137

Low Perceived Severity 0.121 0.411 0.134 1.265
Average Perceived Severity 0.257 0.554 0.199 1.539

Low Perceived Benefit 0.279 1.926 0.588 6.310
Average Perceived Benefit 0.988 1.008 0.375 2.705

Low Perceived Barrier 0.676 1.222 0.478 3.124
Average Perceived Barrier 0.344 1.545 0.628 3.801

Low Self Efficacy 0.507 0.692 0.234 2.050
Average Self Efficacy 0.515 0.727 0.278 1.900

4. Discussion

Perceived susceptibility is an individual’s belief about his susceptibility to the risk of
disease in encouraging people to adopt healthier behaviors [15]. The questions asked were
about the relationship between eating a balanced nutritional diet and a person’s immune
system, and immunity in the face of COVID-19. In this study, most respondents had low
and average scores of perceived susceptibilities. This could be due to poor knowledge [16].

Perceived severity or seriousness that is felt is the feelings about the seriousness of
COVID-19, include evaluating clinical and medical consequences (for example, death,
disability, and illness), and possible social consequences (such as effects on work, family
life, and social relationships) [17]. Many experts combine the two components above as a
perceived threat. In this study, most respondents had a low score of perceived severity.
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Perceived benefits is the acceptance of a person’s susceptibility to a condition that
is believed to cause seriousness (perceived threat), to encourage it to produce a force
that supports changes in nutritional behavior [18]. This depends on one’s belief in the
effectiveness of the various available efforts in reducing the threat of COVID-19, or the
perceived benefits of taking these health efforts. When a person believes in susceptibility
and seriousness, he/she is often not expected to accept any recommended health measures
unless they are deemed appropriate.

Perceived barriers or perceived barriers to change [15], the potential negative aspects
of a prevention and treatment effort in dealing with COVID-19 (such as uncertainty, and
side effects), or perceived barriers (such as worrying about being unsuitable, unhappy, or
nervous), may serve as barriers to recommending a behavior. One of the factors related
to perceived barrier is the lack of knowledge among the respondents. A recent study con-
ducted by Birihane et al. [19] showed that there was a relationship between the knowledge
of the health care providers and their actions to prevent COVID-19. The study found that
the respondents who have perceived barriers were more likely to not execute procedures
related to COVID-19 prevention.

Self-efficacy is a belief in a person’s ability to take an action to achieve a goal in
preventing and dealing with the COVID-19 pandemic [15]. In this study, most of the
respondents had low self-efficacy scores. This showed that there was a lack of belief among
the respondents to take an action, especially in providing good nutrients and supplements
to prevent and deal with COVID-19. Self-efficacy is one of the factors associated with the
ability of individuals to control their emotions, as well as being implicated with a lower risk
of anxiety. Recently, Delshad et al. [20] reported that the enhancement of self-efficacy level
might reduce anxiety. This is because people who have high self-efficacy levels can employ
more different ways to achieve their goals, hence, positively increase a person’s ability to
cope with stress and reduce anxiety in dealing with the COVID-19 pandemic. Additionally,
Meyer et al. [21] also revealed that enhancing self-efficacy was determined to be the most
important element in coping with high levels of perceived COVID-19 related stress.

According to our knowledge, this is the first study assessing adults’ perceived nutrient
and supplement intake among adults in Surabaya, Indonesia. There were several limitations
in this study including potential selection bias, self-reported data, and recall bias. Selection
bias might arise from the recruitment of respondents by the enumerator, which seems
to have a higher response rate among young adult population. Even though, currently,
Indonesia is undergoing a demographic dividend, the generalization of our study result to
the whole population of Surabaya, Indonesia, should be made with caution. In order to
minimize recall bias and measurement bias, we employed trained enumerators to guide
respondents to go through the questionnaire, using probing question if necessary.

5. Conclusions

According to the construct of the Health Belief Model, the overall score of perceived
susceptibility, severity, benefit, barrier, and self-efficacy, showed no significant association
with the history of COVID-19 among young adults. However, association between question
items of all variables in the construct of the Health Belief Model showed significant results.
Thus, it is still important for the government to increase socialization and education on the
importance of nutrients and supplement intake to protect themselves, and to prevent them
from being infected with COVID-19.
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