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Background: The metabolic syndrome (MetS) comprises cardiometabolic risk factors 
frequently found in individuals with obesity. Guidelines to prevent or reverse MetS 
suggest limiting fat intake, however, lowering carbohydrate intake has gained attention 
too. The aim for this review was to determine to what extent weight loss, reduction in 
caloric intake, or changes in macronutrient intake contribute to improvement in markers 
of MetS in persons with obesity without cardiometabolic disease.  
Methods: PubMed searches (search terms: low carbohydrate diet, low fat diet, Atkins, 
insulin, cardiovascular, human) yielded 17 articles describing 12 studies assessing 
changes in MetS markers of persons with obesity assigned to LC (<40% energy from 
carbohydrates) or LF (<30% energy from fat) diets. Meta-analysis and meta-regression 
analysis were performed. 
Results: Participants lost 6.8 kg on the LC diet and 5.3 kg on the LF diet. Both diets 
improved markers of MetS. Weight loss reduced fasting glucose levels (B = 0.065 
mmol/kg) at the end of the study. Actual carbohydrate intake and actual fat intake at the 
end of the study, improved diastolic blood pressure (Carbohydrates: B =  0.093 
mmHg/en%, Fat: B = -0.135 mmHg/en%) and circulating triglyceride levels 
(Carbohydrates: B =  0.012 mmHg/en%, Fat: B = -0.018 mmHg/en%), without an effect 
of weight loss. Remarkably, changes in caloric intake did not play a primary role in altering 
MetS markers.  
Conclusion: Beyond the general effects of the LC and LF diet categories to improve MetS 
markers, there are also specific roles for weight loss, LC and HF intake, but not reduced 
caloric intake, that improve markers of MetS irrespective of diet categorization. Therefore, 
guidelines to prevent MetS may need to be re-evaluated. 


