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Introduction: Managing nutrition and lifestyle practices, nutrition phenotypes, and the genome forms the foundation of precision nutrition. Precision nutrition focuses on metabolic variability among individuals, and one approach to achieving its goals is to integrate gene-based nutrition and lifestyle recommendations in nutrition practice. However, scientific evidence proving the effectiveness of such recommendations is limited. This study will examine whether providing nutrition and lifestyle recommendations based on individual genotype can lead to better weight loss, along with reduction in body mass index (BMI), waist circumference, and body fat percentage among overweight and obese adults.

Methods and analysis: A parallel group, single-blind, randomized controlled trial will be conducted. Sixty-two overweight/obese individuals aged 19–59 years old will be recruited. Participants will be randomly allocated to either the intervention (n = 31) or the control arm (n = 31). Participants in the intervention group will receive the MyGeneMyDiet® Recommendation for Weight Management, a gene-based nutrition and lifestyle recommendation that was developed based on existing evidence of the effects of FTO rs9939609 on body weight, BMI, and physical activity; UCP1 rs1800592 on calorie intake; and TCF7L2 rs7903146 on dietary fat intake. Participants in the control group will receive the standard recommendations for weight management. The primary outcomes will be the differences in weight, BMI, waist circumference, and body fat percentage between arms in both the active phase (6 months) and inactive phase (last 6 months) of the trial. Participants in both arms will be evaluated at baseline and in months 3, 6, 9, and 12.

Discussion: To the best of our knowledge, this will be the first gene-based intervention that will adopt a phase of intensive nutrition counseling, followed by a simulation of a free-living state to determine adherence to a gene-based recommendation. This study will contribute to the future implementation of precision nutrition interventions by providing evidence on the effectiveness of a gene-based nutrition and lifestyle recommendation for weight loss.

Clinical trial registration: clinicaltrials.gov, identifier [NCT05098899].
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1. Introduction

Genetics is one of the factors that influence the variability of responses to weight-loss interventions (1). Certain genetic polymorphisms are believed to affect an individual’s tendency toward obesity and other-related aspects such as appetite control and energy balance (2–4). For instance, the risk allele of FTO rs9939609 closely relates to obesity and other related phenotypes in various populations (5–9). Earlier studies have observed the influence of physical activity in this genetic variant, as demonstrated by the significantly higher obesity risk among physically inactive carriers of the risk allele (8–10), and the reduction of such risk among the physically active risk allele carriers (9, 11). On the other hand, mutations in the UCP1 gene contribute to the development of obesity by reducing energy expenditure modulating the thermogenic function on brown adipose tissue (12, 13). The variant rs1800592 (also known as the -382A/G mutation) is associated with resistance to weight loss in response to energy restriction (14). Carriers of the risk allele for this variant demonstrated lesser weight loss from controlled-energy diet regimen (14, 15), even when exercise is an added regimen to the energy-restricted diet (16). Obese women carrying the ht3 [GAG] haplotype showed accelerated reduction of waist-to-hip ratio and body fat mass when a very low-calorie diet (700 kcal/day) was given to them (17). Moreover, it is becoming apparent that obesity mediates the strong association of TCF7L2 rs7903146 with type 2 diabetes (18). This variant is associated with obesity risk (19), obesity phenotype (20–22), and several obesity comorbidities such as impaired glucose homeostasis and increased lipid and C-reactive protein levels (23). Dietary intake of saturated fat appears to augment the risk of metabolic syndrome (20) as individuals who carry the risk allele of rs7903146 have better responses to weight loss when fed with a low-fat diet (18). High dietary saturated fat intake accentuates the effect of the variant, implying that dietary fatty acid consumption potentially modifies genetic susceptibility toward metabolic syndrome (20).

Earlier studies have shown that dietary advice based on genetic information resulted in specific changes in the intake of sodium and dietary fat (24, 25). However, substantial research showing the effectiveness of gene-based nutrition recommendations for improving weight and obesity-related outcomes are rather limited. Available evidence showed none or modest improvements in weight, lifestyle, and dietary behavior when advice was linked to genetic profiles (24, 26–28) or when genetic risks were disclosed to the participants (24, 25, 29, 30).

To expand the existing knowledge about the effects of gene-based nutrition and lifestyle recommendations, this randomized controlled trial aims to determine if the provision of the MyGeneMyDiet® Recommendation for Weight Management and disclosure of genetic risk can help overweight/obese individuals achieve 5–10% weight loss in a 12-month trial when compared with the standard advice for weight management. Other primary outcomes include reduction in BMI, waist circumference, and body fat percentage.



2. Methods and analysis


2.1. Study design

The MyGeneMyDiet® study is a parallel-group, single-blind, randomized controlled trial (Figure 1). Sixty-two overweight or obese adults will be recruited through waves of study enrollment. The 12-month trial will entail an “active” phase (first 6 months), followed by an “inactive” phase from months 7–12. During months 1–6, all participants will receive three sessions of nutrition counseling, including general health and information presented in nutrition modules designed for the study. A simulation of a “free-living state” will be applied to the participants during months 7–12. During this period, a follow-up data collection on month 9 and the nutrition counseling session at the end of the study on month 12 will be initiated. The inactive phase will determine whether the participants continue to adhere to the dietary and lifestyle recommendations given to them during the active phase.
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FIGURE 1
 The design of the MyGeneMyDiet® Study.




2.2. Recruitment and informed consent processes

Invitation letters, social media promotions, and snowball sampling will be employed to recruit participants. Social media promotional materials will contain electronic links and contact information of the research team. Orientation sessions will be conducted via videoconferencing platforms such as Zoom webinars. Details of the study protocol and the informed consent form, including an open forum to tackle the rights and privileges of the participants, will be discussed during these sessions. The informed consent form will be emailed to the prospective study participants after the orientation.



2.3. Eligibility criteria


2.3.1. Inclusion criteria

The trial targets overweight or obese individuals aged between 19 and 59, who indicate willingness to participate in the study. Their BMI should be equal to or greater than 25 but not more than 40 kg/m2. They should also have normal to pre-disease state level of fasting blood glucose, lipid profile, and blood pressure, and blood cortisol and thyroid hormone levels. They should carry at least one of the risk alleles of the three target genetic polymorphisms: A allele for FTO rs9939609, T allele for TCF7L2 rs7903146, and G allele for UCP1 rs1800592.



2.3.2. Exclusion criteria

The exclusion criteria are as follows: individuals with elevated levels of fasting blood glucose, lipids, blood pressure, thyroid, and cortisol; self-reported history of heart disease; participation in a weight-loss program; adherence to a restrictive/therapeutic diet in the past 3 months; self-reported weight changes (greater than 3.0 kg); planned or recent bariatric surgery; consumption of weight altering medications and/or nutritional supplements that provide weight gain/loss in the past 6 months; clinical diagnosis of any mental disorder; current use of mental health medications; for females, pregnant, nursing, or with self-declared intention to become pregnant during the trial; and, current and anticipated enrollment in another research study.

The self-declared items in the exclusion criteria will be obtained using a questionnaire that will be provided during the registration to the trial. A licensed physician will be present during the screening visits to determine if a prospective participant is eligible to join the trial.




2.4. Genetic counseling

All participants, regardless of whether they will soon be randomized to either the intervention or control arm, will undergo pre-and post- genetic test counseling sessions. A genetic counselor will meet with the participants for a two-part, interactive, one-on-one virtual counseling. The pre-genetic test counseling will be scheduled a few days after the DNA sample collection and before genotyping of the samples. During this session, the genetic counselor will provide genetic education to the participants, with topics such as basic information about genes, chromosomes, genetic mutations, environmental and genetic interactions, and genetic testing procedures. The genetic counselor will also discuss the impact and potential emotional and psychological concerns that may arise from the result of the genetic test.

The post-genetic test counseling session will be conducted 2 weeks after the pre-test genetic counseling, in time for the release of the genetic testing results of the participants. The genetic counselor will disclose the genotyping results to the participants, along with psychosocial counseling to assist the participants in adapting the new information.



2.5. Sample size calculation

To address the primary research question, at least 52 participants (n = 26 per group) are needed to detect a clinically meaningful difference of 5% weight loss after 6 months of intervention, assuming 80% power, an alpha of 5%, and a 0.25 SD in the main outcome variable (31). We aim to recruit 62 participants (n = 31 per group) to account for the potential dropout rate of 20%.



2.6. Intervention


2.6.1. Intervention arm

Participants in the intervention arm will receive the MyGeneMyDiet® Recommendations. It is a gene-based nutrition and lifestyle recommendation developed by the research team by incorporating genetic information based on the result of a genetic test into the standard recommendations for weight management. The MyGeneMyDiet® Recommendations are customized diet and lifestyle advice that will be based on the participant’s anthropometric data (BMI, waist circumference, body fat percentage), biochemical test results, dietary intake, physical activity level, and genetic risk profile.

Decision trees and coded messages were generated by simulating possible genotypes, anthropometric data, results of clinical tests, dietary intake, and physical activity level (Supplementary Table S1; Supplementary Figures S1–S4). A Scientific Advisory Board consisting of nutrition and dietetic professionals, genetic counselors, and a lifestyle medicine physician guided the team in developing the recommendations. The overview of the weight management recommendations among carriers of the risk alleles for FTO rs9939609, UCP1 rs1800592, and TCF7L2 rs7903146 is described in Table 1.



TABLE 1 Overview of the MyGeneMyDiet® recommendations.
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Should the participant in the intervention group have more than one genetic polymorphism, all the corresponding MyGeneMyDiet® recommendations (based on the risk alleles they carry) will be given.

The intervention will be delivered by trained and registered nutritionist-dietitians who will meet with the participants during online counseling sessions in months 0, 3, 6, and 12. These sessions will track the compliance with the meal and exercise plan, and to adjust the caloric and weight loss goals of the participants.



2.6.2. Control arm

Participants in the control arm will be provided with the standard recommendations for weight management. For this study, the standard recommendations are based on the Philippines’ Nutrition Practice Guidelines (NPG) for the Screening and Management of Obesity, and other population-based recommendations including the 2012 Nutritional Guidelines for Filipinos (37), the Pinggang Pinoy (Filipino food plate model) dietary recommendations (38), and the WHO 2020 Guidelines on Physical Activity. Except for the customized recommendation based on alleles for FTO rs9939609, UCP1 rs1800592, and TCF7L2 rs7903146, the advice for the control arm will be based on the participant’s anthropometric data, biochemical test results, dietary intake, and physical activity level.

Participants in the control arm will also receive online nutrition counseling from trained and registered nutritionist-dietitians in months 0 (baseline), 3, 6, and 12. As part of the after-trial care, participants in the control arm will receive the corresponding MyGeneMyDiet® Recommendation for Weight Management after the month 12 visit.




2.7. Outcomes

The primary outcomes will be the difference in weight, BMI, waist circumference, and body fat percentage between the arms after both the active and inactive phases. Secondary outcomes will include improvement in dietary intake, eating behavior, physical activity levels, glycated hemoglobin, and blood lipid profile. In addition, stages and motivation for weight loss and the knowledge and perceptions in nutrigenomics and genetic testing will be evaluated.



2.8. Randomization and allocation

All participants will be stratified by BMI using the World Health Organization (WHO) cutoff. Overweight (BMI of 25–30 kg/m2) and obese (BMI of >30 kg/m2) adults will be randomly distributed into blocks of 4, 6, and 8. Within these blocks, each participant will be randomly allocated to the intervention group (MyGeneMyDiet®) or control (standard weight management recommendation) using a Random Allocation Software.1 Two research staff will perform the randomization.

During randomization, 62 identical (31 for each treatment) sequentially numbered, opaque sealed envelopes (SNOSE) will be prepared. The sequential numbering will be synchronized with the online registration and will be used to designate participant study numbers. The randomization allocation will be concealed from the participants and the rest of the researchers involved in the month 0 visit.



2.9. Data collection methods

Study outcomes will be assessed at five time points: baseline (month 0), and months 3, 6, 9, and 12. Table 2 provides an overview of data collection and outcome measures.



TABLE 2 MyGeneMyDiet® study data collection and outcome measures.
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The research team will conduct the screening and subsequent data collection sessions at the Food and Nutrition Research Institute, Taguig City, Philippines. Pre-session visits will be conducted 2 weeks before the online nutrition counseling sessions.


2.9.1. Anthropometric measurements

Body weight and body fat percentage will be determined using a body composition analyzer (Tanita-MC78U, Tanita Corporation, Japan). Height will be measured using a stadiometer (Seca 217, Seca, Germany) while waist and hip circumference will be obtained using a non-stretchable tape measure (Seca 203, Seca, Germany). Anthropometric measurements will be done twice following a standard procedure. A third measurement will be taken if the difference between the two measurements is greater than 0.3 kg for weight, 0.5 cm for height, and 0.5 cm for waist circumference. The average of all the readings will be taken as the final estimated value of the measurement. BMI will be derived by dividing the weight in kilograms by height in meters squared. The percent body fat (BF%) will be assessed according to the chart by Gallagher et al. (39).



2.9.2. Dietary intake

On a monthly basis, participants will be asked to complete a three-day food diary to estimate their mean energy and macronutrient intake while enrolled in the trial. The food record will consist of two non-consecutive weekdays and one weekend. In total, the participants will accomplish 12 sets of food diaries during the trial.

Proper recording of food and beverage intake and estimating food portion sizes will be explained to the participants during the orientation session. The food diary must reflect all the food and beverages consumed by the participants within the specified periods, the description of each food items (type, variety, brand name), amounts, the time of the day the meal is taken, cooking method (e.g., boiled, fried, broiled), and the source of the food (e.g., home-cooked or takeaway). A food diary form (printed or in electronic form, depending on the participant’s preference) will be distributed during the pre-session visits or approximately 2 weeks before the online follow-up sessions.

Checking and verification to ensure the completeness and correctness of the recorded intake will be done by the nutritionists of the research team, 2 weeks before the online nutrition counseling session. This will provide sufficient time for the nutritionists to analyze the dietary intake of the participants. Energy and macronutrients will be computed using the Philippine Food Composition Tables (FCT). Other foreign FCTs will be used for the items not found in the local FCT.



2.9.3. Biochemical data

Blood samples will be collected during the specified time points (months 0, 3, 6, 9, and 12). The participants will be asked to undergo 10–12 h of fasting before specimen collection. A phlebotomist will collect approximately 5 mL of blood for the analysis of glycated hemoglobin and lipid profile.



2.9.4. Physical activity

The International Physical Activity Questionnaire – Short Form (IPAQ-SF) will be used to measure the level of physical activity of the participants. The short version has seven questions to assess the type and intensity of physical activity that individuals do as part of their daily lives and to estimate the total physical activity in metabolic equivalent (ME).



2.9.5. Eating behavior

The Three-Factor Eating Behavior Questionnaire (TFEQ-R18) (40) will evaluate the eating behavior of the participants. The questionnaire will capture the current dietary practices and aspects of eating behavior such as cognitive restraint eating (conscious restriction of food intake), uncontrolled eating (tendency to eat more than usual due to loss of control over intake accompanied by subjective feeling of hunger), and emotional eating (inability to resist emotional cues).



2.9.6. Level of motivation to change

The Stages (S-Weight) and Process (P-Weight) of Change for Weight Loss Questionnaire will be used to assess the participants’ motivation to lose weight. The S-Weight consists of five mutually exclusive items that will allocate the participants to one of the five stages of change: pre-contemplation, contemplation, preparation, action, and maintenance (41, 42). The P-Weight is a 34-item questionnaire that measures the four processes of change: emotional re-evaluation, weight management actions, environmental restructuring, and weight consequences evaluation (41–44).



2.9.7. Knowledge and perceptions on genetic testing and nutrigenomics

Participants will be asked to complete a survey designed to assess awareness, perceptions, and self-efficacy toward genetic testing and nutrigenomics. Written permission from the main author of the questionnaire (45) was sought before using it for this study.




2.10. Statistical analysis plan

Outcome data will be reported following the Consolidated Standard Reporting Trials (CONSORT) guidelines (46). An intention-to-treat analysis will be employed.

The mean and standard deviation (SD) will be used to report continuous variables while percentages will be used for categorical variables. Estimates of the different sources of attrition bias will be conducted using two-way analysis of variance (ANOVA) models. Student t-test will be used to compare the differences in means between the intervention and the control group for the primary and secondary outcome measures. One-way ANOVA will be used if the comparison of multiple subclasses is warranted, with Dunn’s multiple comparisons post-hoc test. Linear mixed models will be used to determine changes from baseline among the different study outcomes, with participant number retained as random effect. A two-sided alpha of 0.05 will be used for hypothesis testing.



2.11. Monitoring

Adverse events and withdrawals will be monitored by the research team. Any adverse events and deviations will be reported to the FNRI Institutional Ethics Review Committee and included in the continuing ethics review of the trial.




3. Discussion

This trial aims to provide evidence to support a strategy of gene-based nutrition lifestyle intervention to manage weight loss. It will incorporate disclosure of genetic risk and recommendations based on the genetic profile of the participants.

To the best of our knowledge, this will be the first gene-based nutrition and lifestyle intervention that will adopt an intensive gene-based nutrition counseling, followed by an “inactive” period of 6 months where a “free-living” state is simulated. Along with the goals of evaluating the effectiveness of gene-based nutrition and lifestyle advice, this trial will also raise the awareness of the Filipino population regarding nutritional genomics. It acknowledges the vital role of genetic counselors in guiding the population in making informed choices upon learning their genetic risks, particularly so that all participants are carriers of at least one (or a combination) of the risk alleles for FTO rs9939609, UCP1 rs1800592, and TCF7L2 rs7903146. This trial will play an important role in leveraging a unique multidisciplinary approach to weight management that involves nutrition professionals and genetic experts.

Limitations of the study include (1) limited applicability of the findings to other populations since the trial will be conducted among overweight/obese Filipino adults only; (2) the recommendations are based only on three genetic polymorphisms, and it is likely that there are other genetic loci that may pose risks to unhealthy weight gain that will not be tackled in this study, and; (3) the intervention will only entail counseling/education and no standardized meals will be given.



4. Ethics and dissemination


4.1. Research ethics approval

This protocol was approved by the Food and Nutrition Research Institute (FNRI) Institutional Ethics Review Committee (FIERC-2021-001). In case protocol amendments are required, approval from the FIERC will be obtained before applying any changes. The current version of the protocol is version 7 (dated 2022-04-18).



4.2. Confidentiality

Substitute codes will be used to protect the identity of participants. A designated secured cabinet and password-protected central database will be used to store the trial documents. All recorded video conversations on Zoom will be downloaded immediately after each session and will be deleted from the Cloud once the recording is assured to have been saved in a password-protected external drive. Only the research team members who performed the randomization and allocation have access to the data collection and storage devices.



4.3. Dissemination policy

The research findings will be submitted to and published in peer-reviewed journals.




Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving human participants were reviewed and approved by the FNRI Institutional Ethics Review Committee (FIERC-2021-001). The participants provided their written informed consent to participate in this study.



Author contributions

JN wrote the manuscript and the primary investigator of this study. JN, JL, and DR designed the trial. JN and MR provide overall administrative support to the study. JN, MR, GG, and DR spearhead the clinical and genomic aspects of the trial. RF, MM, NS, and JL spearhead the nutrition and dietary components of the study. AD, RF, MM, NS, JC, and MF contributed to the development of the trial protocol. All authors will be involved in the collection of data. All authors contributed to the critical review of this manuscript for intellectual content and approved the submitted version. All authors substantially revised, read, and approved the final manuscript.



Funding

The MyGeneMyDiet® trial is part of the Interventions using Genomics-based Strategies (InGeSt) Research Program of the Department of Science and Technology – Food and Nutrition Research Institute funded through the Locally Funded Project (LFP) of the Philippines’ Department of Budget and Management (DBM).



Acknowledgments

The authors thank the Scientific Advisory Board of the MyGeneMyDiet® Recommendations: Celeste C. Tanchoco, Liezl M. Atienza, Ma-am Joy R. Tumulak, Zenaida F. Velasco, Peter James B. Abad, Jan Paolo P. Dipasupil, and Hon. Virgith B. Buena. Likewise, the authors would like to acknowledge the support of Fränzel van Duijnhoven of Wageningen University & Research, Imelda Angeles-Agdeppa, Mario V. Capanzana, Rosemarie G. Garcia, Michael E. Serafico, and Robby Carlo A. Tan of DOST-FNRI for the administrative and technical guidance to the trial.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fnut.2023.1238234/full#supplementary-material



Footnotes

1   https://www.random-allocation-software.software.informer.com/2.0/



References

 1. Lamiquiz-Moneo, I, Mateo-Gallego, R, Bea, AM, Dehesa-García, B, Pérez-Calahorra, S, Marco-Benedí, V , et al. Genetic predictors of weight loss in overweight and obese subjects. Sci Rep. (2019) 9:10770. doi: 10.1038/s41598-019-47283-5 

 2. Schlauch, KA, Read, RW, Lombardi, VC, Elhanan, G, Metcalf, WJ, Slonim, AD , et al. A comprehensive genome-wide and phenome-wide examination of BMI and obesity in a northern Nevadan cohort. G3 (Bethesda). (2020) 10:645–64. doi: 10.1534/g3.119.400910 

 3. Jiang, L, Penney, KL, Giovannucci, E, Kraft, P, and Wilson, KM. A genome-wide association study of energy intake and expenditure. PLoS One. (2018) 13:e0201555. doi: 10.1371/journal.pone.0201555 

 4. Dougkas, A, Yaqoob, P, Givens, DI, Reynolds, CK, and Minihane, AM. The impact of obesity-related SNP on appetite and energy intake. Br J Nutr. (2013) 110:1151–6. doi: 10.1017/s0007114513000147 

 5. Tan, JT, Dorajoo, R, Seielstad, M, Sim, XL, Ong, RT, Chia, KS , et al. FTO variants are associated with obesity in the Chinese and Malay populations in Singapore. Diabetes. (2008) 57:2851–7. doi: 10.2337/db08-0214 

 6. Mehrdad, M, Fardaei, M, Fararouei, M, and Eftekhari, MH. The association between FTO rs9939609 gene polymorphism and anthropometric indices in adults. J Physiol Anthropol. (2020) 39:14. doi: 10.1186/s40101-020-00224-y 

 7. da Fonseca, ACP, Abreu, GM, Zembrzuski, VM, Campos Junior, M, Carneiro, JRI, Nogueira Neto, JF , et al. The association of the fat mass and obesity-associated gene (FTO) rs9939609 polymorphism and the severe obesity in a Brazilian population. Diabetes Metab Syndr Obes. (2019) 12:667–84. doi: 10.2147/dmso.S199542 

 8. Cho, HW, Jin, HS, and Eom, YB. The interaction between FTO rs9939609 and physical activity is associated with a 2-fold reduction in the risk of obesity in Korean population. Am J Hum Biol. (2021) 33:e23489. doi: 10.1002/ajhb.23489 

 9. Chermon, D, and Birk, R. FTO common obesity SNPs interact with actionable environmental factors: physical activity, sugar-sweetened beverages and wine consumption. Nutrients. (2022) 14:4202. doi: 10.3390/nu14194202 

 10. Rana, S, and Nawaz, H. Interactive effects of FTO rs9939609 and obesogenic behavioral factors on adiposity-related anthropometric and metabolic phenotypes. Nucleosides Nucleotides Nucleic Acids. (2023) 42:637–56. doi: 10.1080/15257770.2023.2182886 

 11. Kilpeläinen, TO, Qi, L, Brage, S, Sharp, SJ, Sonestedt, E, Demerath, E , et al. Physical activity attenuates the influence of FTO variants on obesity risk: a meta-analysis of 218,166 adults and 19,268 children. PLoS Med. (2011) 8:e1001116. doi: 10.1371/journal.pmed.1001116 

 12. Chathoth, S, Ismail, MH, Vatte, C, Cyrus, C, Al Ali, Z, Ahmed, KA , et al. Association of Uncoupling Protein 1 (UCP1) gene polymorphism with obesity: a case-control study. BMC Med Genet. (2018) 19:203. doi: 10.1186/s12881-018-0715-5 

 13. Cannon, B, and Nedergaard, J. Brown adipose tissue: function and physiological significance. Physiol Rev. (2004) 84:277–359. doi: 10.1152/physrev.00015.2003

 14. Nagai, N, Sakane, N, Kotani, K, Hamada, T, Tsuzaki, K, and Moritani, T. Uncoupling protein 1 gene −3826 a/G polymorphism is associated with weight loss on a short-term, controlled-energy diet in young women. Nutr Res (New York, NY). (2011) 31:255–61. doi: 10.1016/j.nutres.2011.03.010 

 15. Fumeron, F, Durack-Bown, I, Betoulle, D, Cassard-Doulcier, AM, Tuzet, S, Bouillaud, F , et al. Polymorphisms of uncoupling protein (UCP) and beta 3 adrenoreceptor genes in obese people submitted to a low calorie diet. Int J Obes Relat Metab Disord. (1996) 20:1051–4.

 16. Kogure, A, Yoshida, T, Sakane, N, Umekawa, T, Takakura, Y, and Kondo, M. Synergic effect of polymorphisms in uncoupling protein 1 and beta3-adrenergic receptor genes on weight loss in obese Japanese. Diabetologia. (1998) 41:1399. doi: 10.1007/s001250051084 

 17. Fogelholm, M, Valve, R, Kukkonen-Harjula, K, Nenonen, A, Hakkarainen, V, Laakso, M , et al. Additive effects of the mutations in the beta3-adrenergic receptor and uncoupling protein-1 genes on weight loss and weight maintenance in Finnish women. J Clin Endocrinol Metab. (1998) 83:4246–50. doi: 10.1210/jcem.83.12.5339 

 18. Grau, K, Cauchi, S, Holst, C, Astrup, A, Martinez, JA, Saris, WH , et al. TCF7L2 rs7903146-macronutrient interaction in obese individuals' responses to a 10-wk randomized hypoenergetic diet. Am J Clin Nutr. (2010) 91:472–9. doi: 10.3945/ajcn.2009.27947 

 19. Bride, L, Naslavsky, M, Lopes Yamamoto, G, Scliar, M, Pimassoni, LH, Sossai Aguiar, P , et al. TCF7L2 rs7903146 polymorphism association with diabetes and obesity in an elderly cohort from Brazil. PeerJ. (2021) 9:e11349. doi: 10.7717/peerj.11349 

 20. Phillips, CM, Goumidi, L, Bertrais, S, Field, MR, McManus, R, Hercberg, S , et al. Dietary saturated fat, gender and genetic variation at the TCF7L2 locus predict the development of metabolic syndrome. J Nutr Biochem. (2012) 23:239–44. doi: 10.1016/j.jnutbio.2010.11.020 

 21. Muller, YL, Hanson, RL, Piaggi, P, Chen, P, Wiessner, G, Okani, C , et al. Assessing the role of 98 established loci for BMI in American Indians. Obesity (Silver Spring). (2019) 27:845–54. doi: 10.1002/oby.22433 

 22. Al-Daghri, NM, Alkharfy, KM, Al-Attas, OS, Krishnaswamy, S, Mohammed, AK, Albagha, OM , et al. Association between type 2 diabetes mellitus-related SNP variants and obesity traits in a Saudi population. Mol Biol Rep. (2014) 41:1731–40. doi: 10.1007/s11033-014-3022-z 

 23. Abadi, A, Alyass, A, Robiou du Pont, S, Bolker, B, Singh, P, Mohan, V , et al. Penetrance of polygenic obesity susceptibility loci across the body mass index distribution. Am J Hum Genet. (2017) 101:925–38. doi: 10.1016/j.ajhg.2017.10.007 

 24. Nielsen, DE, and El-Sohemy, A. Disclosure of genetic information and change in dietary intake: a randomized controlled trial. PLoS One. (2014) 9:e112665. doi: 10.1371/journal.pone.0112665 

 25. Horne, J, Gilliland, J, O'Connor, C, Seabrook, J, and Madill, J. Enhanced long-term dietary change and adherence in a nutrigenomics-guided lifestyle intervention compared to a population-based (GLB/DPP) lifestyle intervention for weight management: results from the NOW randomised controlled trial. BMJ Nutr Prev Health. (2020) 3:49–59. doi: 10.1136/bmjnph-2020-000073 

 26. Coletta, AM, Sanchez, B, O'Connor, A, Dalton, R, Springer, S, Koozehchian, MS , et al. Alignment of diet prescription to genotype does not promote greater weight loss success in women with obesity participating in an exercise and weight loss program. Obes Sci Pract. (2018) 4:554–74. doi: 10.1002/osp4.305 

 27. Doets, EL, de Hoogh, IM, Holthuysen, N, Wopereis, S, Verain, MCD, van den Puttelaar, J , et al. Beneficial effect of personalized lifestyle advice compared to generic advice on wellbeing among Dutch seniors - an explorative study. Physiol Behav. (2019) 210:112642. doi: 10.1016/j.physbeh.2019.112642 

 28. Celis-Morales, C, Marsaux, CF, Livingstone, KM, Navas-Carretero, S, San-Cristobal, R, Fallaize, R , et al. Can genetic-based advice help you lose weight? Findings from the Food4Me European randomized controlled trial. Am J Clin Nutr. (2017) 105:1204–13. doi: 10.3945/ajcn.116.145680 

 29. Marsaux, CF, Celis-Morales, C, Livingstone, KM, Fallaize, R, Kolossa, S, Hallmann, J , et al. Changes in physical activity following a genetic-based internet-delivered personalized intervention: randomized controlled trial (Food4Me). J Med Internet Res. (2016) 18:e30. doi: 10.2196/jmir.5198 

 30. O'Donovan, CB, Walsh, MC, Forster, H, Woolhead, C, Celis-Morales, C, Fallaize, R , et al. The impact of MTHFR 677C → T risk knowledge on changes in folate intake: findings from the Food4Me study. Genes Nutr. (2016) 11:25. doi: 10.1186/s12263-016-0539-x 

 31. Frankwich, KA, Egnatios, J, Kenyon, ML, Rutledge, TR, Liao, PS, Gupta, S , et al. Differences in weight loss between persons on standard balanced vs Nutrigenetic diets in a randomized controlled trial. Clin Gastroenterol Hepatol. (2015) 13:1625–32.e1. doi: 10.1016/j.cgh.2015.02.044 

 32. World Health Organization. WHO guidelines on physical activity and sedentary behaviour. Geneva: World Health Organization (2020).

 33. Andreasen, CH, Stender-Petersen, KL, Mogensen, MS, Torekov, SS, Wegner, L, Andersen, G , et al. Low physical activity accentuates the effect of the FTO rs9939609 polymorphism on body fat accumulation. Diabetes. (2008) 57:95–101. doi: 10.2337/db07-0910 

 34. Department of Science and Technology - Food and Nutrition Research Institute (DOST-FNRI). Food exchange lists for meal planning. 4th ed. Taguig City: Food and Nutrition Research Institute (DOST-FNRI) (2019).

 35. Nagai, N, Sakane, N, Tsuzaki, K, and Moritani, T. UCP1 genetic polymorphism (−3826 a/G) diminishes resting energy expenditure and thermoregulatory sympathetic nervous system activity in young females. Int J Obes. (2011) 35:1050–5. doi: 10.1038/ijo.2010.261 

 36. Department of Science and Technology - Food and Nutrition Research Institute (DOST-FNRI). Philippine dietary reference intakes. Taguig City: Food and Nutrition Research Institute (DOST-FNRI) (2015).

 37. Department of Science and Technology - Food and Nutrition Research Institute (DOST-FNRI). Nutritional Guidelines for Filipinos, Revised 2012. Taguig City: (2015).

 38. Department of Science and Technology - Food and Nutrition Research Institute (DOST-FNRI). Pinggang Pinoy: A healthy plate for a well-nourished nation. Taguig City: Guide for Nutrition Professionals (2016).

 39. Gallagher, D, Heymsfield, SB, Heo, M, Jebb, SA, Murgatroyd, PR, and Sakamoto, Y. Healthy percentage body fat ranges: an approach for developing guidelines based on body mass index. Am J Clin Nutr. (2000) 72:694–701. doi: 10.1093/ajcn/72.3.694 

 40. de Lauzon, B, Romon, M, Deschamps, V, Lafay, L, Borys, JM, Karlsson, J , et al. The three-factor eating questionnaire-R18 is able to distinguish among different eating patterns in a general population. J Nutr. (2004) 134:2372–80. doi: 10.1093/jn/134.9.2372

 41. Andrés, A, Saldaña, C, and Gómez-Benito, J. Establishing the stages and processes of change for weight loss by consensus of experts. Obesity (Silver Spring). (2009) 17:1717–23. doi: 10.1038/oby.2009.100 

 42. Andrés, A, Saldaña, C, and Gómez-Benito, J. The transtheoretical model in weight management: validation of the processes of change questionnaire. Obes Facts. (2011) 4:433–42. doi: 10.1159/000335135 

 43. Andrés, A, Saldaña, C, and Beeken, RJ. Assessment of processes of change for weight management in a UK sample. Obes Facts. (2015) 8:43–53. doi: 10.1159/000373900 

 44. Prochaska, JO, DiClemente, CC, and Norcross, JC. In search of how people change. Applications to addictive behaviors. Am J Psychol. (1992) 47:1102–14. doi: 10.1037//0003-066x.47.9.1102

 45. Nielsen, DE, and El-Sohemy, A. A randomized trial of genetic information for personalized nutrition. Genes Nutr. (2012) 7:559–66. doi: 10.1007/s12263-012-0290-x 

 46. Schulz, KF, Altman, DG, and Moher, D. CONSORT 2010 statement: updated guidelines for reporting parallel group randomised trials. BMJ. (2010) 340:c332. doi: 10.1136/bmj.c332 



OPS/images/fnut-10-1238234-t002.jpg
Outcome measures Active phase Inactive phase

Baseline (Month Month 3 Month 6 Month 9 Month 12
V]
Demographic information X
Anthropometry (weight, BMI, X x X X X

waist circumference, hip

circumference, percent body

fat)

Dietary intake (3-day food X X X X X
record)*

Blood chemistry analysis X X X X X
(glycated hemoglobin, lipid

profile)

Physical activity level (IPAQ- X X X X
SF)

Eating behavior (TFEQ R-18) X X X X X
Motivation for weight loss X X X X X
(SP-Weight Loss)

Knowledge and perception of X X X
nutrigenomics

“Monthly 3-day food records are also collected from the participants, in addition to the food records collected on months 0, 3,6,9, and 12.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A study protocol for a pilot randomized controlled trial to evaluate the effectiveness of a gene-based nutrition and lifestyle recommendation for weight management among adults: the MyGeneMyDiet® study



		1. Introduction



		2. Methods and analysis



		2.1. Study design



		2.2. Recruitment and informed consent processes



		2.3. Eligibility criteria



		2.3.1. Inclusion criteria



		2.3.2. Exclusion criteria









		2.4. Genetic counseling



		2.5. Sample size calculation



		2.6. Intervention



		2.6.1. Intervention arm



		2.6.2. Control arm









		2.7. Outcomes



		2.8. Randomization and allocation



		2.9. Data collection methods



		2.9.1. Anthropometric measurements



		2.9.2. Dietary intake



		2.9.3. Biochemical data



		2.9.4. Physical activity



		2.9.5. Eating behavior



		2.9.6. Level of motivation to change



		2.9.7. Knowledge and perceptions on genetic testing and nutrigenomics









		2.10. Statistical analysis plan



		2.11. Monitoring









		3. Discussion



		4. Ethics and dissemination



		4.1. Research ethics approval



		4.2. Confidentiality



		4.3. Dissemination policy









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary Material



		Footnotes



		References



















OPS/images/fnut-10-1238234-g001.jpg
ENROLLMENT

RECRUITMENT AND SCREENING

¥

GENETICTESTING

i—;f

FOLLOW-UP.

MONTH 3 FOLLOW-UP DATA

RISK CARRIERS NON-RISK CARRIERS
g (leastoneriskalile | | id-typeserosallthe [———
is present) polymorphisms))
DISCLOSURE OF DISCLOSURE OF
GENETICTEST ‘GENETIC TEST
RESULT RESULT

H INCLUDED
2
§ L) RANDOMIZATION
i I

i Month0 *

Cephorey
2 INTERVENTION ARM St _—
g (MAvGensMiiat’) (Standard Recommendation)
s MONTH 0 BASELINE DATA
2
3 ¥ < months i
3 i Month 351
INTERVENTION ARM CONTROL ARM
(MyGeneMyDiet®) (standard Recommendation)

2
E
: b !
H

i T i
erth_
p—— conrou A
(MyGeneMyDiet®) (Standard Recommendation)

i

i

2
3 MONTH 6 ENDLINE DATA
. ! 7
g FREE-LIVING (MONTH 7-12)
& =
] q ! !
E MONTH 9 FOLLOW-UP DATA
ik l !
5 INTERVENTIONARM CONTROL ARM
(MyGeneMyDiet®) (standard Recommendation)
: i I
2 MONTH 12 ENDLINE DATA
2 ]
E CONTROL ARM
3 (MyGeneMyDiet?)






OPS/images/fnut-10-1238234-t001.jpg
Outcomes

Genetic polymorphisms

Standard recommendations
(control arm)

MyGeneMyDiet®
recommendations
(Invervention arm)

Weight, BMI and physical
activity

Calorie requirement

Dietary fatintake

FTO 159939609

UCPI rs1800592

TCF7L2 157903146

Achieve and maintain a normal BMI

20-40 min of daily moderate-intensity
acrobic physical activity (32)

Follow the recommended daily caloric
intake based on desirable body weight
(DBW) and physical activity level (PAL) (34)
25-30% of the recommended caloric intake

from fat (36)

Achieve and maintain a normal BMI.
30-60min of daily moderate-intensity
aerobic physical (33)

Reduce 150keal from the recommended
daily caloric intake (35)

15-20% of the recommended caloric intake

from fat (18)





OPS/images/cover.jpg
, frontiers | Frontiers in Nutrition

A study protocol for a pilot
randomized controlled trial to
evaluate the effectiveness of a

gene-based nutrition and lifestyle
recommendation for weight
management among adults: the
MyGeneMyDiet'study












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
’frontiers ‘ Frontiers in Nutrition






