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GLP-1

Efficacy of Lifestyle Modification Combined with GLP-1 Receptor Agonists on Body Weight and 

Cardiometabolic Biomarkers in Individuals with Overweight or Obesity: A Systematic Review and Meta-

Analysis

Jiaheng Chu, Haibo Zhang, Yin Wu, Yue Huang, Tianren Zhu, Ziyi Zhou, Hui Wang. eClinicalMedicine. Vol. 88, 
Oct. 2025. doi.org/10.1016/j.eclinm.2025.103464. Article link

Background: Glucagon-like peptide-1 receptor agonists (GLP-1RAs) are established treatments for obesity. 
However, it remains inconclusive whether the combination of lifestyle modifications and GLP-1RA interventions 
can lead to greater weight loss and better control of cardiovascular biomarkers. We aimed to evaluate the 
efficacy of this combination therapy on weight loss and cardiometabolic markers in adults with overweight or 
obesity. Methods: We searched PubMed, Embase, and the Cochrane Library to identify randomized controlled 
trials published from inception until May 10, 2025 that assessed the effects of lifestyle modifications combined 
with GLP-1RAs in adults with overweight or obesity. The standard control group in these trials was set as 
lifestyle modifications combined with placebo. The efficacy outcomes were the changes of body weight, waist 
circumference, blood pressure, fasting blood glucose, glycated hemoglobin and lipids. Mean differences (MDs) 
were calculated using a random-effects model to assess the effects of lifestyle modifications combined with 
GLP-1RAs on weight loss and cardiometabolic markers. Risk of bias was assessed with the Cochrane risk-of-
bias algorithm, with overall certainty of evidence evaluated by Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) tool. Findings: A total of 33 randomized controlled trials involving 
12,028 participants were included. Lifestyle modification combined with GLP-1RAs results in a significant mean 
weight loss of 7.13 kg compared with control groups (MD: −7.13 kg, 95% CI: −9.02, −5.24, P < 0.001). 
Significant improvements were also observed in other body composition parameters and cardiometabolic 
biomarkers, including waist circumference (MD: −5.74 cm, 95% CI: −7.17, −4.31, P < 0.001), lean mass (MD: 
−1.29 kg, 95% CI: −2.17, −0.41, P = 0.004), fat mass (MD: −2.93 kg, 95% CI: −4.70, −1.12, P = 0.001), systolic 
blood pressure (MD: −3.99 mmHg, 95% CI: −5.66, −2.33, P < 0.001), diastolic blood pressure (MD: −1.11 
mmHg, 95% CI: −1.71, −0.42, P = 0.002), glycated hemoglobin (MD: −0.31%, 95% CI: −0.47, −0.15, P < 0.001), 
fasting blood glucose (MD: −6.51 mg/dL, 95% CI: −7.31, −4.71, P = 0.004), total cholesterol (MD: −5.85 mg/dL, 
95% CI: −9.78, −1.91, P = 0.004), triglycerides (MD: −13.44 mg/dL, 95% CI: −20.38, −6.50, P < 0.001), low-
density lipoprotein cholesterol (MD: −4.78 mg/dL, 95% CI: −7.35, −2.22, P = 0.003), with the exception of high-
density lipoprotein cholesterol (MD: −0.14 mg/dL, 95% CI: −1.05, 0.76, P = 0.750). Longer treatment duration, 
use of semaglutide or tirzepatide, weekly dosing, and studies conducted in North America showed more 
pronounced weight loss effects. Risk of bias assessment indicated no high-risk studies among the included 
trials. The GRADE assessment indicated a range of certainty from low to high across outcomes, with high 
certainty for changes in high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, and body fat 
percentage, and moderate to low certainty for changes in body weight, blood pressure, glycemic outcomes, and 
other metabolic outcomes, largely influenced by heterogeneity and potential publication bias. Interpretation: 
Lifestyle interventions combined with GLP-1RAs may help reduce body weight and improve cardiometabolic 
biomarkers in adults with overweight or obesity. In light of the varying certainty of evidence across outcomes, 
these results should be interpreted cautiously. Treatment duration, drug type, dosage, and geographic region 
were key influencing factors of intervention effectiveness.
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Dietary Patterns

The Impact of High-Quality Dietary Patterns on the Prevention of Osteoporosis: A Meta-Analysis of 

Observational Studies

Jing Sui, Hanlin Yin, Linjie Zhang, Jiayi Li. Frontiers in Nutrition. Vol. 12, 8 Oct. 2025. 
doi.org/10.3389/fnut.2025.1609442. Article link

Current prevention and treatment strategies for osteoporosis face limitations such as uncertain long-term 
efficacy, potential safety concerns, and poor adherence. Given these challenges, dietary interventions have 
emerged as a possible alternative. This study conducts a meta-analysis to systematically evaluate the 
association between high-quality dietary patterns and osteoporosis risk. We conducted a systematic search 
of PubMed and Web of Science databases through March 2025. We included observational studies that 
examined the association between high-quality dietary patterns (HEI, DASH, AHEI, hPDI, MeDS) and 
osteoporosis. The study selection followed predefined inclusion and exclusion criteria, and the Newcastle-
Ottawa Scale was used for quality assessment. A total of 9 articles (including 22 studies) with 243,846 
participants were ultimately included. Random-effects model analysis showed that high-quality dietary 
patterns overall had significant protective effects against osteoporosis (pooled OR = 0.82, 95% CI: 0.72–
0.94). Subgroup analyses indicated: DASH (OR = 0.71, 95% CI: 0.57–0.90) and HEI (OR = 0.46, 95% CI: 
0.33–0.66) showed significant protective effects. North America (OR = 0.85,95% CI: 0.74–0.97) and Asia 
(OR = 0.63,95% CI: 0.55–0.72) demonstrated protective effects. A potential protective effect (OR = 0.80,95% 
CI: 0.70–0.92) was shown in cross-sectional studies. The protective effect was more significant in women 
(OR = 0.63,95% CI: 0.53–0.74). High-quality dietary patterns, particularly DASH and HEI, may significantly 
reduce osteoporosis risk. Despite high heterogeneity observed in our study, results from subgroup analyses 
and meta-regression also supported the integration of dietary pattern into osteoporosis prevention. More 
cohort studies are warranted to remedy the existing limitation of inadequate longitudinal data, and additional 
cohort investigations are further essential for validating the observed associations between high-quality 
dietary patterns and osteoporosis.

Metabolic Variation Reflects Dietary Exposure in a Multi-Ethnic Asian Population.

Dorrain Y. Low, Theresia H. Mina, Nilanjana Sadhu, Kari E. Wong, Pritesh Rajesh Jain, Rinkoo Dalan, Hong 
Kiat Ng, et. al. Nat Metab. Vol. 7, 1939–1954 (2025). doi.org/10.1038/s42255-025-01359-x. Article link

Understanding how diet shapes metabolism across diverse populations is essential to improving nutrition 
and health. Biomarkers reflecting diet are explored largely in European and American populations, but the 
food metabolome is highly complex and varies across region and culture. We assessed 1,055 plasma 
metabolites and 169 foods/beverages in 8,391 multi-ethnic Asian individuals and carried out diet–metabolite 
association analyses. Using machine learning, we developed multi-biomarker panels and composite scores 
for key foods, beverages and overall diet quality. Here we show these biomarker panels can be used to 
objectively assess dietary intakes in the Asian multi-ethnic population and can explain variances in intake 
prediction models better than single biomarkers. The identified diet–metabolite relationships are 
reproducible over time and improve prediction of clinical outcomes (insulin resistance, diabetes, body mass 
index, carotid intima-media thickness and hypertension), compared to self-reports. Our findings show 
insights into multi-ethnic diet-related metabolic variations and an opportunity to link exposure to population 
health outcomes.

Carbohydrates
Association Between Dietary Carbohydrate Intake and Multiple Sclerosis Risk: A Large-Scale Cohort 

Study

Qi Yuan, Manli Wang, Shuhui Chen, Hao Lin, Hao Lin, Yudan Yang, Shuyue Zhao, Baojie Hua, et. al. 
Frontiers in Nutrition. Vol. 12, 5 Oct. 2025. doi.org/10.3389/fnut.2025.1654538. Article link

https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2025.1609442/full
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2025.1609442/full
https://www.nature.com/articles/s42255-025-01359-x#citeas
https://www.nature.com/articles/s42255-025-01359-x#citeas
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2025.1654538/full
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2025.1654538/full
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Introduction: Multiple sclerosis (MS) is a chronic autoimmune disorder characterized by neuroinflammation 
and demyelination. Although diet may influence MS risk, evidence regarding carbohydrate intake remains 
unclear. Methods: We examined this association in a prospective cohort of 210,483 participants from the 
UK Biobank. Dietary carbohydrates were assessed using repeated 24-hour recalls. The diagnosis of MS 
cases was based on hospital inpatient records coded with the International Classification of Diseases, 10th 
Revision (ICD-10) code G35. The association between carbohydrate intake and MS risk was analyzed using 
Cox proportional hazards models. Results: Over a median follow-up of 13.25 years, 495 incident MS cases 
were identified. A per interquartile range (IQR) increase in intake of total carbohydrates (HR = 1.21, 95% CI: 
1.05–1.40), total sugars (HR = 1.23, 95% CI: 1.10–1.38), fiber (HR = 1.20, 95% CI: 1.08–1.33), fructose (HR 
= 1.25, 95% CI: 1.12–1.39), and glucose (HR = 1.20, 95% CI: 1.08–1.34) was associated with an increased 
risk of MS (all false discovery rate [FDR]-P < 0.05). Restricted cubic spline analyses showed linear dose–
response relationships between these five carbohydrate types and MS risk (all Pnonlinear > 0.05). In 
addition, the associations between these carbohydrates and MS risk exhibited variations across different 
age and sex subgroups. Discussion: Our findings indicate that higher carbohydrate intake is associated 
with an increased risk of Multiple Sclerosis. Further studies are warranted to elucidate the underlying 
mechanisms.

Protein

Daily Consumption of Lean Beef, Compared to Plant-Based Meat, for 8 Weeks Has No Effects on 

Cardiometabolic Risk Factors Among Women of Reproductive Age with Low Iron Stores: A 

Randomized, Controlled Clinical Trial

Camila Weschenfelder, Katelyn M. Miller, Robert D. Murphy, Amy Braymer,  Christy L. Mayet, Frank L. 
Greenway, Susan N. Cheung, et. al.. The Jrnl of Nutrition. 23 Oct. 2025. Article link

Background: Dietary recommendations to improve iron status emphasize the consumption of red meat; 
however, frequent consumption of red meat may be associated with cardiometabolic risk. Objectives: To 
evaluate the effects of a daily meal containing beef or plant-based meat for 8 weeks on cardiometabolic risk 
factors in women of reproductive (WRA) age with iron deficiency. We hypothesized that meals containing 
beef would have similar effects on cardiometabolic risk factors compared to the same meals containing 
plant-based meat. Methods: In a randomized, double-blind, parallel-arm clinical trial, non-pregnant WRA 
(n=52, age 24 ± 7 y, BMI 22.9 ± 3.0 kg/m2) with iron deficiency (serum ferritin 13.7 ± 6.0 μg/L) consumed an 
iron supplement containing 32 mg elemental iron with a lunch meal containing either 4 oz. of unprocessed 
85% lean beef (beef group) or Beyond Meat (plant-based meat group) once a day for 8 weeks. Body 
composition and fasted measures of cardiometabolic risk were determined at baseline and endpoint. Within- 
and between-group differences were examined using linear mixed-models with time, treatment, and their 
interaction as fixed effects. Results: Over the 8-week study and compared to the plant-based meat group, 
the beef group consumed more protein and cholesterol, and less fat, monounsaturated and polyunsaturated 
fatty acids and fiber (for all p<0.05). Mean intakes of energy, carbohydrates and saturated fat were similar 
between groups. Insulin (mean effect 0.38 μIU/mL [95% CI 0.15, 0.61], p-time=0.002) and glucose (mean 
effect 3.22 mg/dL [95% CI 0.43, 6.02], p-time=0.03) increased at 8 weeks regardless of whether meals 
contained beef or plant-based meat. No between group differences were observed for body composition, 
blood pressure, makers of glycemic control, lipids or lipoproteins. Conclusions: Daily consumption of 4 oz. 
of beef or plant-based meat for 8 weeks does not affect cardiometabolic risk factors in WRA with low iron 
stores.

https://jn.nutrition.org/article/S0022-3166(25)00650-9/fulltext
https://jn.nutrition.org/article/S0022-3166(25)00650-9/fulltext
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Food Classification 

Effects of Processing Level and Nutritional Quality on Energy Intake, Ingestive Behaviors, Palatability, 

and Satiety in a Young Adult Population

Alexandra B. Larcom, Ingrid E. Lofgren, Matthew J. Delmonico, Amanda Missimer, Kathleen J. Melanson. 
Appetite, 20 Oct. 2025. doi.org/10.1016/j.appet.2025.108352. Article link

This randomized crossover trial examined differences in energy intake (EI), ingestive behaviors, palatability, and 
satiety in meals differing in processing and nutritional quality (NQ). At each visit, participants consumed one of 
three meals containing similar food items matched for energy, macronutrients, flavor profile, and texture: 1) Non-
ultra-processed (UPF), high NQ (NUPF-HNQ), 2) UPF, high NQ (UPF-HNQ), and 3) UPF, low NQ (UPF-LNQ). 
Participants rated appetite (pre-meal, post-meal, and every half hour) and palatability using visual analog scales. 
Composite hedonic scores (CHS) were calculated. Repeated measures analysis of variance examined 
differences in EI, CHS, eating time (ET), eating rate (ER), energy intake rate (EIR), hunger, satiety, and desire to 
eat (DTE), at p<0.05. Linear regression examined associations between CHS and EI, ET, ER, and EIR, adjusting 
for meal. Forty healthy young adults (mean age 24.7+5.1 years), predominantly white (67%) females (70%) with a 
mean BMI 25.3±4.4 kg/m2, were included. EI was similar for NUPF-HNQ (585.7±163 kcal) and UPF-HNQ 
(609.7±151.8 kcal) but significantly lower for UPF-LNQ (503.0±164.1 kcal). CHS was higher for NUPF-HNQ 
(65.3±22.9 mm) than UPF-LNQ (45.4±20.9 mm). EIR was higher for UPF-HNQ (67.7+23.1 kcal/min) than NUPF-
HNQ (54.1±18.4 kcal/min) and UPF-LNQ (50.1±15.1 kcal/min). Hunger and DTE were higher for UPF-LNQ 
(159.7±94.2 and 168.2±94.9 mm*min) than NUPF-HNQ (98.4±69.9 and M=107.3±70.3 mm*min). CHS was 
positively associated with EI (p<0.01, R2=0.23) and ET (p=0.02, R2=0.08). EI was lower in a UPF-LNQ 
compared to non-UPF meals. Palatability ratings were lowest in the UPF-LNQ meal and were associated with EI 
and ET, potentially explaining results.

Low- and No-Calorie Sweeteners

Effect of Sweeteners and Sweetness Enhancers on Weight Management and Gut Microbiota Composition 

in Individuals with Overweight or Obesity: The SWEET Study

Michelle D. Pang, Louise Kjølbæk, Jacco J. A. J. Bastings, Sabina Stoffer Hjorth Andersen, Alexander Umanets, 
Mônica Maurer Sost, et. al. Nature Metabolism, 7 Oct. 2025. doi.org/10.1038/s42255-025-01381-z. Article link

Consumption of sweeteners and sweetness enhancers (S&SEs) is a popular strategy to reduce sugar intake, but 
the role of S&SEs in body weight regulation and gut microbiota composition remains debated. Here, we show 
that S&SEs in a healthy diet support weight loss maintenance and beneficial gut microbiota shifts in adults with 
overweight or obesity. In this multi-centre, randomized, controlled trial, we included 341 adults and 38 children 
with overweight or obesity. Adults followed a 2-month low-energy diet for ≥5% weight loss, followed by a 10-
month healthy ad libitum diet with <10% energy from sugars. One group replaced sugar-rich products with S&SE 
products (S&SEs group), while the other did not (sugar group). Primary outcomes included changes in body 
weight and gut microbiota composition at 1 year. Secondary outcomes included changes in cardiometabolic 
parameters. The S&SEs group, compared to the sugar group, maintained greater weight loss at 1 year 
(1.6 ± 0.7 kg, P = 0.029) and exhibited distinct gut microbiota shifts, with increased short-chain fatty acid and 
methane-producing taxa (q ≤ 0.05). No significant differences were observed in cardiometabolic markers or in 
children. Overall, our findings indicate that prolonged consumption of S&SEs in a healthy diet is a safe strategy.

Cognitive Health

Rising Cognitive Disability as a Public Health Concern Among US Adults Trends From the Behavioral 

Risk Factor Surveillance System, 2013–2023

Ka-Ho Wong, Christopher D. Anderson, Cecilia Peterson, Erin Bouldin, Lauren Littig, Neeharika Krothapalli, 
Trieste Francis. Neurology. 21 Oct. 2025. 105 (8). doi.org/10.1212/WNL.0000000000214226. Article link

https://www.sciencedirect.com/science/article/abs/pii/S0195666325005057?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0195666325005057?via%3Dihub
https://www.nature.com/articles/s42255-025-01381-z#citeas
https://www.nature.com/articles/s42255-025-01381-z#citeas
https://www.neurology.org/doi/10.1212/WNL.0000000000214226
https://www.neurology.org/doi/10.1212/WNL.0000000000214226
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Background and Objectives: Cognitive disability—defined by the Behavioral Risk Factor Surveillance 

System (BRFSS) as serious difficulty concentrating, remembering, or making decisions because of a 

physical, mental, or emotional condition—has become the most commonly reported disability among US 

adults. This broad definition reflects a heterogeneous range of underlying causes and highlights the growing 

public health significance of cognitive disability in the population. Previous studies have identified disparities 

by race, age, and socioeconomic status, but few have examined how these patterns have evolved over the 

past decade. This study analyzes national trends in self-reported cognitive disability from 2013 to 2023 using 

BRFSS data, with a focus on differences across age groups, racial and ethnic populations, and key social 

determinants of health. Methods: We conducted a retrospective analysis using data from the Centers for 

Disease Control and Prevention's Disability and Health Data System, which integrates nationally 

representative responses from US adults (aged ≥18 years) in the BRFSS from 2013 to 2023, excluding 2020 

and participants who self-reported depression, to better identify nonpsychiatric cognitive impairment. The 

primary outcome was self-reported cognitive disability, defined as “serious difficulty concentrating, 

remembering, or making decisions.” Survey-weighted logistic regression was used to model prevalence 

trends and examine associations with demographic and socioeconomic factors. Results: From 2013 to 2023, 

a total of 4,507,061 responses were included in the analysis. Apart from analyses focusing on strata of age, 

all estimates of cognitive disability were age-adjusted. Most respondents were aged 18–39 years (36.8%), 

identified as non-Hispanic White (60.9%), and had completed at least a high school education (87.3%). The 

age-adjusted self-reported cognitive disability prevalence in the United States rose from 5.3% (95% CI 5.1%–
5.4%) in 2013 to 7.4% (95% CI 7.2%–7.6%) in 2023, with statistically significant increases beginning in 2016. 

The prevalence of cognitive disability among younger adults aged 18–39 years nearly doubled, increasing 

from 5.1% (95% CI 4.8%–5.3%) to 9.7% (95% CI 9.2%–10.2%), making this age group the primary driver of 

the overall rise in cognitive disability in the United States. Discussion: The disproportionate growth in 

cognitive disability among younger adults seems to be the primary driver of the overall national trend. These 

findings warrant further investigation, given their potential long-term implications.

Lipids

Experimental Validation of Modeling Approaches Describing the Crystallization of Pure 

Triacylglycerides and Their Mixtures: A Review

Michele Lessona, Antoine Cros, Laurent Sagalowicz, Yogesh Harshe, Antonio Buffo, Elena Simone. Comp. 

Reviews in Food Sci. & Food Safety. 24 Oct 2025. doi.org/10.1111/1541-4337.70315. Article link

Lipids are essential macronutrients, with the ability to solubilize and enhance the uptake of specific 
micronutrients (e.g., vitamins A, D, E, and K). Solid fats provide desirable texture and palatability to food 
products, making them a key ingredient for food and particularly bakery products, ice cream, or confectionery. 
Outside of the food industry, lipids are often used in pharmaceutical formulations to facilitate the delivery of 
poorly water-soluble active pharmaceutical ingredients. Natural fats, such as cocoa butter or tallow, consist of 
a complex mixture of several triglycerides (TAGs) with different chemical compositions. Such differences can 
lead to partial or full immiscibility in the solid phase, which results in complex phase diagrams with multiple 
possible types of solid phases. Additionally, TAGs can crystallize in many crystalline forms (polymorphs) with 
different thermodynamic stabilities, which further complicates TAG solid-state thermodynamic and kinetic 
behavior. Due to this complexity, developing experimentally validated models that describe the crystallization 
behavior of TAG mixtures is challenging. Nevertheless, reliable models are essential to speed up product and 
process development and increase manufacturing efficiency. This review paper illustrates and discusses 
existing models developed to describe different aspects of TAGs crystallization, with a focus on their 
experimental validation and the necessary analytical tools. For all approaches and experimental techniques, 
advantages and limitations are presented. Finally, based on the reviewed literature, possible future research 
trends and developments are presented.

https://ift.onlinelibrary.wiley.com/doi/10.1111/1541-4337.70315
https://ift.onlinelibrary.wiley.com/doi/10.1111/1541-4337.70315
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Sodium 

The Health and Cost Impacts of Interventions Designed to Reduce Dietary Sodium Intake in Australia: 

A Modeling Study Bibha Dhungell, Samantha Grimshaw, Tim Wilson, Lachlan Fox, Peter Breadon, Kathy 

Trieu, Bruce Neal, et. al. The Jrnl of Nutrition. 12 Oct. 2025. DOI: 10.1016/j.tjnut.2025.10.009. Article link

Background: Excess dietary sodium contributes significantly to preventable morbidity and mortality in 
Australia. Objectives: We estimated the health and economic impacts over 20 years for different sodium 
reduction interventions in Australia (population 25.3 million). Methods: Nine sodium interventions (4 
reformulation, 3 potassium substitution, and 2 mass media campaigns) were modeled as changes in sodium 
over time, including associated industry and government costs. A proportional multistate lifetable model 
simulated long-term impacts of sodium reduction across the Australian population, incorporating current 
(business-as-usual) trends in sodium intake, systolic blood pressure (SBP), disease rates, health expenditure 
and income loss by sex, age, and socioeconomic group. Change in sodium was linked to change in SBP 
(varying by age and initial SBP), thence to disease rates. Outcomes included gains in health-adjusted life 
years (HALYs), and changes in health inequalities, health expenditure, and population income. Results: 
Achieving the WHO reformulation targets in Australia generated 40,100 HALYs (95% UI: 27,200, 56,700). 
The Australian and United Kingdom (UK) reformulation targets achieved 28% and 63% of this gain. 
Potassium substitution for sodium (10% in all foods, 30% in discretionary salt) achieved 15,600 and 13,100 
HALYs gained, respectively. A UK-style mass media campaign generated 1130 HALYs. All interventions 
delivered around twice the HALY gains per capita among more disadvantaged populations and modestly 
reduced the mortality gap by 2044. Achieving WHO reformulation targets cost industry and government 
about AUS$0.5 billion but saved AUS$0.9 billion in disease expenditure (even with longer lives generating 
more costs). Citizen income increased by AUS$0.9 billion (with about a quarter returned as tax) and could 
grow further with improved income among healthier 65+ adults. All interventions led to net savings, except 
the mass media campaign, where the upfront costs exceeded future savings. Conclusions: Sodium 
interventions offer a triple-win: health gains, health inequality reductions and economic gains from all 
perspectives.

Gut Health

Exploring the Role of the Gut Microbiome Across the Lifespan

Anouar Aznou, Joost P H Drenth, Max Nieuwdorp, Abraham S Meijnikman, Journal of the Endocrine Society, 
Vol. 9, Issue 10, October 2025, doi.org/10.1210/jendso/bvaf130. Article link

The gut microbiome is widely accepted to play a crucial role in human health and disease. These intestinal 
microbiota are not only involved in gastrointestinal physiology, but they also contribute to essential immune 
modulation and metabolic homeostasis. Growing evidence suggests that alterations in the gut microbiota 
composition are linked to various metabolic disorders, including obesity and age-related diseases. Obesity, a 
global public health concern, is associated with shifts in microbial diversity and functionality, which influence 
energy extraction, fat storage, and systemic inflammation. Similarly, age-related disorders, such as 
neurodegenerative diseases, sarcopenia, and metabolic syndromes are linked to gut microbiome alterations 
that exacerbate chronic inflammation and metabolic dysfunction. Understanding the intricate relationship 
between the gut microbiome, obesity, and aging-related pathologies is essential for developing targeted 
microbiome-based interventions to mitigate these health challenges. In this review, after a brief summary of 
the development of the gut microbiome across the lifespan and its modulating factors, we will focus on the 
mechanisms underlying the relation between the gut microbiome and metabolic and aging-related disorders. 
Finally, the findings of interventional studies underscoring causality and the potential future directions will be 
discussed, with a focus on the possibility of modifying the progression of metabolic and age-related diseases 
through the modulation of the gut microbiome.

https://jn.nutrition.org/article/S0022-3166(25)00628-5/abstract
https://jn.nutrition.org/article/S0022-3166(25)00628-5/abstract
https://www.endocrine.org/journals/journal-of-the-endocrine-society/role-of-gut-microbiome-across-the-lifespan
https://www.endocrine.org/journals/journal-of-the-endocrine-society/role-of-gut-microbiome-across-the-lifespan
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Emerging Science Areas 

Emerging Areas: Emulsion Technology

Emerging Frontiers in Water-in-Oil-in-Water Emulsion Systems: Synergistic Interfacial-Gelation 

Strategies for Stability Optimization and Multifunctional Applications

Lijia Li, Xixi Wu, Xiangyun Tan, Fei Teng, Yang Li. Trends in Food Sci. & Tech. Vol. 166, 9 Oct. 2025. 
doi.org/10.1016/j.tifs.2025.105366. Article link

Background: W/O/W emulsion systems, with their hierarchical “water-oil-water” structure, are pivotal for 
encapsulating hydrophilic and lipophilic compounds, enabling controlled release and fat reduction in food 
applications. However, their inherent instability—driven by dual interfacial tensions, coalescence, and 
osmotic imbalances—limits practical utility. Interfacial enhancement and gelation have emerged as 
transformative strategies to address these challenges. These approaches synergistically stabilize emulsion 
architecture while expanding functional adaptability, positioning them as critical innovations in advancing 
food science and bioactive delivery. Therefore, it is necessary to explore the effect of these two methods on 
the performance and application of W/O/W emulsion systems. Scope and Approach: This review 
systematically analyzes the physicochemical principles, fabrication methods, and destabilization 
mechanisms of W/O/W emulsions. On this basis, the effects of interfacial enhancement and gelation 
strategies on the performance and application capabilities of W/O/W emulsions were investigated. Key 

Findings and Conclusions: W/O/W emulsions exhibit unique potential for dual encapsulation and 
controlled release, offering distinct application advantages including simultaneous delivery of hydrophilic 
and lipophilic bioactives, fat reduction in food products, protection of sensitive compounds from degradation, 
and targeted/sustained release capabilities. However, these systems face intrinsic stability challenges that 
must be addressed to fully realize their functional potential. Interfacial enhancement mitigates coalescence 
and Ostwald ripening by optimizing interfacial mechanical properties, while gelation restricts phase mobility 
through network confinement. Their synergistic application enables tailored functionalities such as pH-
responsive delivery, texture customization, and improved bioactive protection. Future advancements require 
scalable production methods, stimuli-responsive materials, and interdisciplinary integration to expand their 
role in sustainable food innovation and precision nutrient delivery. The objective of this review is to provide 
novel perspectives on the research and development of W/O/W emulsion systems and to establish a 
theoretical foundation for future applications.

Engage with IAFNS

Highly- and Ultra-Processed Foods: Balancing Evidence & Everyday Eating

December 12, 2025, Virtual Event

The IAFNS Principles for Food Classification Focused on Processing and Formulation will be presented as 
a framework that can be utilized by a wide variety of stakeholders when evaluating evidence.

Register and Join Us!

‘Gut Health’

https://www.youtube.com/@IAFNS/videos https://www.linkedin.com/company/iafns-science 

@IAFNSConnect @IAFNS_science
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