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Abstract 

Frailty and sarcopenia are major geriatric problems associated with increased morbidity, disability, and mortality. 
Nutrition plays a pivotal role in their prevention and management. This review highlights the pathophysiology of frailty 
and sarcopenia, the role of macronutrients and micronutrients, and evidence-based dietary strategies to promote 
healthy aging. Various studies have shown impact of calorie restriction and resistance exercises on prevention of 
muscle mass. Similarly certain nutrients such as protein, vitamin D, omega 3 fatty acids, vitamin C, vitamin E, selenium, 
magnesium, calcium have shown a positive impact in maintain lean body mass and strength. Therefore, diet and 
exercise play a major role in prevention of frailty and sarcopenia in elderly population. 
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Introduction 
 
The global ageing population has led to a rise in 
age-related conditions, particularly frailty and 
sarcopenia. Frailty is characterised by reduced 
physiological reserve, while sarcopenia refers to 
progressive loss of skeletal muscle mass and 
strength with ageing or due to some disease 
condition. Both conditions increase vulnerability 
to falls, hospitalisation, and poor quality of life. 
Nutrition, alongside physical activity, is a 
cornerstone in the prevention of these fatal 
conditions of geriatric population. 1,2. 
As the global geriatric population is increasing, 
there is a tremendous need to improve the health 
and independence of the entire geriatric 
population, while also working to increase life 
expectancy.3 

 
Pathophysiology 

 Frailty: Frailty is multifactorial, involving 
chronic inflammation, hormonal changes, 
and reduced energy metabolism. Weight 
loss is one of the important diagnostic 
criteria for frailty. 

 Sarcopenia: It is driven by anabolic 
resistance, mitochondrial dysfunction, 
and inadequate protein intake for long 
duration of life span. 

Both of these conditions are linked with 
decreased cognitive and functional capabilities, 
increased disease burden and dependency.  

 
Research Methodology 
Studies were extracted from Google Scholar, 
PubMed Central, NCBI and other internet 
archives for the last 20 years, i.e. from 2006 – 
2026. These included randomised control trials, 
meta – analysis, systematic reviews, narrative 
reviews, etc. Studies were categorised into 
different subheadings as shown below: 
 
Review of literature on role of 
nutrition in preventing frailty and 
sarcopenia in the elderly 

 
Nutrition plays a very important role in the 
prevention of frailty and sarcopenia, which is 
proven by a number of studies.  

 

Energy Intake: As frailty is associated with 
weight loss, adequate energy intake is very 
important to prevent weight loss.  Energy-
giving nutrients are carbohydrates, proteins, 
and fat. There are lot of studies that show that 
high intake of simple sugars was associated 
with high prevalence of frailty (Chuy et al 
2022, Struijk et al 2020).4,5 Supplementation 
with high-energy dairy fat was associated 
with an improved functional capacity in a 
study done by Tylner et al. 2016.6 

 
Protein Intake 

 Adequate protein (1.0–1.2 g/kg/day) is 
essential to maintain muscle mass. 

 Leucine-rich proteins (e.g., dairy, soy, 
legumes) stimulate muscle protein 
synthesis. Studies have shown that L-
leucine supplementation (1.2 g/day) is 
associated with improved weight, muscle 
strength and functional capacity (Abe et 
al. 2016).7 Many studies didn’t find any 
significant change in muscle strength 
with protein supplementation on 
exercise.8 
 

Vitamin D 

 Deficiency is common in older adults. 

 Adequate vitamin D improves muscle 
strength and reduces fall risk. A 
randomised control trial with vitamin D-
deficient elderly, a supplementation of 
150 Kcal/ day with 800 IU vitamin D and 
20 g whey protein with exercises 
contributed to an improvement in muscle 
mass and muscle strength.9 There are 
many studies showing significant 
improvement in appendicular skeletal 
muscle mass after HMB 
supplementation, leucine 
supplementation, high protein diet in 
combination with exercise, exercise 
alone or diet modification alone. 
 

4. Omega-3 Fatty Acids 

 Anti-inflammatory properties support 
muscle health. 

 Found in fatty fish, flaxseed, and walnuts. 
One RCT presented a positive outcome 
in muscle mass and functional capacity 
of older adults while supplementation 
with n-3 fatty acid obtained from fish oil 
that contained eicosapentaenoic acid 
(EPA) – 1.34 g and docosahexaenoic  
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acid (DHA) – 1.07 g. Xu et al. 2022. 
Siemaszko et al. (2015) and Timraj et al. 
(2023) studied the impact of omega 3 
supplementation on muscle strength and 
found a significant improvement in the 
same.10-12 
 

5. Antioxidants & Micronutrients 

 Vitamins C, E, and selenium reduce 
oxidative stress. Sahni et al. (2021)13 
showed reduced loss in hand grip 
strength and gait speed after 
supplementation with carotenoid intake. 
Similarly impact of selenium, vitamin C 
and vitamin E supplementation was 
studied on muscle mass and functional 
capacity in the elderly, but results were 
inconsistent. 

 Calcium and magnesium support bone 
and muscle function. Scott et al. (2010)14 
found increased intake of phosphorus, 
zinc and magnesium on dual energy X-
ray assessed appendicular lean body 
mass. 

 
Dietary Strategies 

 Mediterranean Diet: Rich in fruits, 
vegetables, whole grains, and healthy 
fats; associated with reduced frailty risk. 
This diet is anti-inflammatory and rich in 
antioxidants and omega 3 fatty acids.  

 Protein Distribution: There should be 
an even distribution of the protein across 
meals to maximize synthesis. 

 Supplementation: Vitamin D and protein 
supplements may benefit high-risk 
individuals. 

 

Integration with Lifestyle 

 
Not only diet, but the overall lifestyle pattern is 
important in the prevention and treatment of frailty 
and sarcopenia. There are various lifestyle 
factors, such as exercise, sleep, a positive 
attitude, willpower, and hygiene, apart from diet, 
that play a very important role. 
 

 Exercise: Resistance and aerobic 
training synergize with nutrition to 
prevent sarcopenia. Short physical 
Performance Battery test was improved 
with the combined protein and exercise 
intervention in the study done by  

 
Yoshimura et al. 2025.15 Resistance 
exercises have been found to improve 
muscle strength. Sardeli et al. (2018)[16] 
presented a positive outcome on muscle 
prevention in obese individuals who were 
on resistance exercise and calorie-
restricted diets. 

 Multidisciplinary Approach: 
Combining diet, exercise, and medical 
management yields the best outcomes. 

 

Challenges & Future Directions 
 
There are a number of challenges that need to be 
addressed while answering the question of 
improving the health status of the geriatric 
population. There is a limited awareness among 
older adults about nutritional needs. There is a 
need to make personalised nutrition based on 
genetics and gut microbiota. More randomised 
controlled trials are required to establish optimal 
dietary interventions in this direction. 
 

Conclusion 
 
Nutrition is a modifiable factor in preventing frailty 
and sarcopenia. Adequate protein, vitamin D, 
omega-3 fatty acids and antioxidant intake, 
combined with physical activity, can significantly 
improve health outcomes in older adults. Early 
intervention and tailored strategies are essential 
to promote healthy aging. 
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