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1. Introduction and background
[bookmark: _Toc237031092]1.1 Definition of Metabolic Syndrome
Metabolic syndrome is a group of different interrelated health risk factors that occur together and it significantly increases the chances of cardiovascular disease, premature death, and type 2 diabetes (Dhondge et al., 2024). Also, a report from the International Diabetes Federation shows that metabolic syndrome is mainly considered as central obesity integrated with the other risk factors like increased blood glucose levels, high blood pressure, low HDL cholesterol, and high triglycerides (International Diabetes Federation, 2026). This Metabolic Syndrome has become one of the key public health problems because it significantly impacts multiple systems of the human body. This syndrome also increases the long-term complications in human health.            
[bookmark: _Toc237031093]1.2 Scale of the problem
Metabolic syndrome is one of the increasing public health consequences in the world. A report shows that around 1.54 billion people globally are significantly affected by metabolic syndrome (Noubiap et al., 2025). In addition, in the UK, the rising number of obesity, unhealthy diets, and physical inactivity enhance the chances of metabolic syndrome among UK adults. Research shows that only 1% of people in the UK follow all the Eatwell guides, which is significantly lower (Briazu et al., 2024). Also, it is found that in the UK, around 25% of the UK people significantly face Metabolic Syndrome (Nutrition Diets, 2026). Therefore, these statistics indicate that Metabolic Syndrome is one of the key public health problems that must be brought under control.   
[image: Nutrients 16 03948 g001a]
Figure 1: Metabolic syndrome growth rate in the UK
(Source: Ruiz-Garcia et al., 2024)
[bookmark: _Toc237031094]1.3 Consequences and need for better management
The consequences of metabolic syndrome are life-threatening and also significantly impact health. Individuals with metabolic syndrome face a high risk of stroke, type 2 diabetes, and cardiovascular disease (He et al. 2026). In addition, apart from the physical damage, these risks significantly reduce the quality of life by damaging the heart and enhancing depression, and it also increases the costs of healthcare organisations. The increase in these diseases significantly puts high pressure on NHS services by increasing the number of patients. To control these consequences, better and more efficient management operations are necessary. Nutrition plays a crucial role in managing metabolic syndrome as it not only helps to reduce disease severity, but also removes root causes of the disease. In this context, it can be said that traditional dietary advice follows a standard approach and delivers similar diet recommendations to everyone that often reduces the effectiveness of the diet recommendations. To mitigate this gap, it is essential to use personalised nutrition recommendations that are effectively able to control metabolic syndrome among UK adults.              
[bookmark: _Toc237031095]1.4 Focus of the proposed review
Personalised nutrition refers to the dietary intervention and advice offered to individuals based on their lifestyle, genetics, and clinical characteristics (Lagoumintzis and Patrinos, 2023). It is helpful to improve the health outcomes of individuals by improving their dietary behaviour. Therefore, this systematic review will examine the effectiveness of personalised nutrition interventions in controlling and managing metabolic syndrome among adults in the UK.       
[bookmark: _Toc237031096]2. Research problem, rationale and evidence gap
Metabolic syndrome is one of the rising concerns of public health among UK adults because it enhances the risk of cardiovascular diseases, premature death, and type 2 diabetes. For the prevention of critical metabolic syndrome, it is important to use effective dietary interventions that can reduce pressure on the healthcare system and improve the health outcomes of individuals. Whereas the traditional dietary advice system is less effective in reducing risks of metabolic syndrome because it provides standard suggestions to most of the patients and fails to provide suggestions based on their lifestyle, genetics, and clinical characteristics. This is the key problem which significantly creates barriers in mitigating metabolic syndrome among UK adults. This research is going to address the effective implementation of a personalised nutrition advice system for improving the quality of dietary recommendations. In addition, this research is rational because there is a growing trend of using personalised nutrition advice systems; i.e., 13.9 million people in the UK aged between 18 and 74 years use personalised nutrition systems (Hancocks, 2025). Therefore, the analysis of the effectiveness of the personalised nutrition advice system is necessary to ensure the successful reduction of metabolic syndrome.   
Although there is a growing interest in the personalised nutrition system, there are still significant gaps in the evidence. Some of the current studies discussed that the treatment of metabolic syndrome is done through physical activity and proper nutrition while giving less attention to personalised dietary solutions (Martemucci et al. 2024). In addition, some studies prioritise medicine over nutrition in order to control metabolic syndrome (Beygi et al., 2024). Whereas, some studies focus on a particular diet chart for everyone to control metabolic syndrome by ignoring an individual's personal needs, lifestyles and daily habits (Scaglione et al., 2025). Additionally, some studies focus on personalised nutrition but overlook analysing the effectiveness of the personalised nutrition advisory system. Therefore, this literature review is going to analyse the current evidence from the existing literature, including the inconsistency in the existing literature related to the effectiveness of the personalised nutrition system in managing metabolic syndrome in individual health.                 
[bookmark: _Toc237031097]3. Literature review
[bookmark: _Toc237031098]3.1 Personalised nutrition and its role in Metabolic Syndrome Management
Personalised nutrition is used as the updated version of traditional dietary approaches that is able to deliver high-quality dietary recommendations to individual patients. Whereas traditional dietary approaches provide similar recommendations to everyone. In this context, Nourazarain and Vaziri (2025) stated that as the personalised nutrition service analyses an individual's data, such as lifestyle, health status, genetic profile, it significantly improves the effectiveness of recommendations for individuals. In support of that, Bermingham et al. (2024) also argued that personalised nutrition is more effective because it analyses the response of individuals towards food and diets. Therefore, this factor indicates that compared to the traditional dietary approach, the personalised approach is more effective in ensuring more accurate recommendations as it analyses an individual's personal data. It protects individuals from raised blood glucose, lipid profile, and body weight among UK adults. In contrast, there are also some limitations of using personalised nutrition related to digital illiteracy among UK elderly people. In support of that, Abeltino et al. (2025) stated that digital illiteracy creates challenges for people using personalised nutrition services as it is completely based on a mobile application. Therefore, considering these facts and circumstances, it can be said that offering a user-friendly interface is essential to boost the effectiveness of personalised nutrition services. 
[bookmark: _Toc237031099]3.2 Personalised nutrition and its influence on patient motivation and engagement
Personalised nutrition is one of the effective ways to reduce metabolic syndrome in the UK population. In this context, Hauptmann et al. (2022) stated that personalised suggestion significantly develop the motivation of users by developing a sense of relevance of the suggestions. In support of that, Arshad et al. (2025) also stated that as personalised nutrition collects personal information of users and modifies diet charts accordingly, it significantly develops the engagement of users with the personalised diet advisory system. In contrast, it is found that if the personalised nutrition system faces implementation or sustainability challenges, it could negatively hamper the engagement of patients with this system. In this context, Kassem et al. (2025) stated that accessibility is one of the key implementation challenges of a personalised nutrition system for patients. Patients who live in rural areas and have limited access to the internet face challenges in using personalised nutrition systems. It significantly hampers the overall engagement rate of patients.   
[bookmark: _Toc237031100]3.3 Theoretical framework
The Health Belief Model (HBM) states the way individuals change their health behaviours based on the perception of benefits and risks (Subedi et al., 2025). As per this model, people more likely to follow healthy behaviour when they feel that they are at health risk. In this context, the personalised nutrition system reduces metabolic syndrome and saves patients from facing major health risks, which also enhances awareness among patients about better health. Therefore, HBM clearly explains how personalised nutrition enhances awareness and brings positive behavioural change in patients' diets. Also, the Self-Determination Theory (SDT) focuses on the individual engagement and motivation required in the behavioural change (Howard et al., 2026). This theory explains that individuals follow healthy behaviour when they feel supported. In the case of personalised nutrition, the personal needs and behaviour of individuals ensure high motivation and encourages them to follow healthy behaviour for the long run.      
[bookmark: _Toc237031101]3.4 Research gap
Some studies state that nutrition and physical activity are essential to control metabolic syndrome (Martemucci et al. 2024). Whereas others focus on clinical treatment to control this syndrome. In this context, different studies focus on clinical outcomes and overlook long-term sustainability and patient motivation (Bermingham et al., 2024). In addition, the evidence is often scattered across different healthcare settings and populations which makes it difficult to understand the overall effectiveness of personalised nutrition (Kassem et al., 2025). This systematic review will explore patient motivation and long-term sustainability for the personalised nutrition system. Also, it will explore the overall effectiveness of a personalised system for developing health conditions and resisting metabolic syndrome in the UK population.      
[bookmark: _Toc237031102]4. Research aim, objectives and question
[bookmark: _Toc237031103]4.1 Research Aim
To systematically review and synthesise existing evidence on the effectiveness of personalised nutrition interventions in managing metabolic syndrome among adults in the UK. 
[bookmark: _Toc237031104]Research objectives
· To evaluate the influence of personalised nutrition interventions on metabolic syndrome markers, including blood glucose, blood pressure, lipid profile, and body weight among UK adults.  
· To compare personalised nutrition interventions with standard dietary advice in the management of metabolic syndrome. 
· To investigate whether personalised nutrition develops patient adherence, engagement, and motivation compared with conventional dietary approaches. 
· To explore the sustainability, implementation, and practicality challenges of personalised nutrition within the UK healthcare settings. 
[bookmark: _Toc237031105]Research question
· How effectively the personalised nutrition intervention is able to manage metabolic syndrome among adults?  
[bookmark: _Toc237031106]5. Methodology
[bookmark: _Toc237031107]5.1 Research design
This research will follow the systematic review methodology to critically appraise, identify, and synthesise existing evidence about the effectiveness of personalised nutrition advisory systems in controlling metabolic syndrome among adults in the UK. The systematic review will enable evidence related to clinical outcomes, comparison with conventional dietary advice and practical implementation of a personalised dietary system. With the help of a systematic review, this evidence will be examined in a transparent and structured manner. The predefined search and selection strategy will be used in this review process to improve the reproducibility of the study.  
[bookmark: _Toc237031108]5.2 Question framework
The research question will be structured using the PICO Framework, which is helpful to examine the effectiveness of the personalised intervention and to compare it with the standard dietary advice.
	PICO Element
	Application to this review 

	Population (P)
	Adults aged about 18 years and above with metabolic syndrome 

	Intervention (I)
	Personalised and precision nutrition intervention 

	Comparison (C)
	Conventional, standard or non-personalised dietary advice 

	Outcome (O)
	Blood pressure, blood glucose, body weight, lipid profile, engagement, adherence, and motivation  


Considering these, the review question will be formed as: "How effective are personalised nutrition interventions in managing metabolic syndrome among UK adults?" This formulation ensures consistency between the research aim, questions, objectives and eligibility criteria.   
[bookmark: _Toc237031109]5.3 Information sources and database searching
A structured electronic search will be conducted for collecting the required information about the research topic. Also, different health and nutrition-related databases will be used for this review, such as Google Scholar, Scorpus, PubMed, Medline, CINAHL, Web of Science and the Cochrane Library. These databases will help to get relevant information on metabolic syndrome and personalised nutrition. Supplementary searching will also be conducted to help identify potentially relevant information through database searching. The search will also focus on peer-reviewed articles which are relevant to metabolic syndrome among UK adults. The documentation of the search will be kept by recording data of the search, the database searched, and the number of records retrieved.     
[bookmark: _Toc237031110]5.4 Search strategy
The search terms will be formed from the key concepts of the research questions and combined using the Boolean operators such as OR and AND. 
	Concept 
	Illustrative search teams 

	Metabolic syndrome 
	“Metabolic syndrome” OR “Cardiometabolic syndrome” OR “Metabolic syndrome X”

	Personalised nutrition
	“personalised nutrition” OR “precision nutrition” OR “individualised nutrition”. 

	Outcomes 
	“Glycaemic control” OR “lipid profile” OR “body weight” OR adherence OR engagement OR motivation

	UK 
	“United Kingdom” OR UK


[bookmark: _Toc237031111]5.5 Inclusion and exclusion criteria
The eligibility criteria will be established before the screening process to ensure consistent study selection which is aligned with the research question. 
	Inclusion criteria
	Exclusion criteria

	Adults aged about 18 years or more
	Children and adolescents

	Participants diagnosed with or meeting criteria for metabolic syndrome
	Studies unrelated to metabolic syndrome

	Outcomes involving metabolic, adherence, engagement or motivational measures
	Studies without relevant outcomes

	UK-based studies
	Studies conducted outside the UK

	Personalised, precision or individualised nutrition interventions
	Interventions that do not involve
personalised nutrition

	English-language studies
	Non-English-language studies

	Peer-reviewed primary research and relevant systematic evidence
	Editorials, commentaries and opinion pieces

	Studies with accessible full text
	Studies where sufficient full-text information is unavailable


[bookmark: _Toc237031112]5.6 Study screening and selection
The obtained records will be uploaded to the reference management software, where duplicate records will be recognised and eliminated first. Thereafter, the titles and abstracts of the papers will be screened based on the predefined inclusion and exclusion criteria. The overall selection process of relevant studies will be presented through the PRISMA flow diagram that will consist of a number of records identified, duplicates eliminated, records screened, and finally selected articles (Haddaway et al., 2022). This will ensure a transparent process about how selection of articles is done for this review. 
[image: ]
Figure 2: PRISMA Diagram
(Source: Self-created)
[bookmark: _Toc237031113]5.7 Quality appraisal and risk of bias
The methodological quality of the selected studies will be critically accessed using the appropriate validated appraisal tools based on the study design. For example, randomised controlled trials could be evaluated through the Cochrane Risk of Bias tool and the mixed-methods study using the Mixed Method Appraisal Tool (MMAT) (Oliveira et al., 2021). The appraisal will consider methodological limitations such as selection bias, incomplete reporting, outcome measurement, and other potential sources of bias.     
[bookmark: _Toc237031114]5.8 Data extraction and synthesis
A standard data extraction form will be created to ensure the consistent collection of information from different studies. The extracted information consists of the author, publication year, research design, sample size, characteristics of participants, methodological limitations and key findings, and intervention duration. In addition, at the time of reporting, information like engagement, motivation, implementation challenges, adherence will also be extracted. 
On the other hand, the narrative and thematic approach of synthesis will be used for this research. This synthesis will be created based on the research objectives. Firstly, information like blood glucose, lipid profile, blood pressure, and body weight will be compared. Secondly, the comparison of personalised nutrition will occur from the comparative evidence. Thirdly, evidence related to engagement and motivation will be synthesised. Lastly, sustainability and the implementation challenges in the UK healthcare setting will be evaluated.    
[bookmark: _Toc237031115]6. Ethical consideration
This research is based on secondary research where no primary data will be collected from human participants. To maintain ethics, this study will reference every source used for different information. The usage of references and citations will help to maintain academic integrity and avoid plagiarism. Also, the researcher will maintain honesty and transparency when using different information for this research from different sources, which is one of the most important ethics in secondary research (Dougherty, 2021). Additionally, this review will represent both the positive and negative aspects that will ensure high reliability and credibility of the research.      
[bookmark: _Toc237031116]7. Limitations
This research may have different limitations; first of all, publication bias could occur because often the studies with positive aspects are more likely to be published than those with negative or mixed insights. Secondly, differences in the intervention methods and research design can make it difficult to compare findings across different studies. In addition, some relevant journal articles may not be accessible in full text. For reducing these limitations, it is important to set clear inclusion criteria, a quality appraisal process, and a search strategy.  
[bookmark: _Toc237031117]8. Timeline and expected contribution
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Figure 3: Gantt Chart
(Source: Self-created)
This study will take overall 18 weeks to complete. This review will contribute to the improvement in healthcare practices by developing an understanding of personalised nutrition for reducing metabolic syndrome. It will also positively support future research and provide useful insights to healthcare professionals and policymakers when developing nutrition-based services and interventions. 
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