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Abstract 

Introduction: Dietary restriction without malnutrition 

remains the most robust non-genetic intervention to 

date and can maximize life expectancy and health. It 

also increases life expectancy and protects against 

obesity, cancer, neurodegeneration, frailty, and a 

range of cardiometabolic conditions. Objective: It was 

to develop a systematic review of the impacts of 

adequate nutrition and lifestyle on healthy human 

longevity. Methods: The PRISMA Platform systematic 

review rules were followed. The search was carried out 

from May to June 2025 in the Scopus, PubMed, 

Science Direct, Scielo, and Google Scholar databases. 

The quality of the studies was based on the GRADE 

instrument and the risk of bias was analyzed according 

to the Cochrane instrument. Results and 

Conclusion: A total of 134 articles were found, and 

40 articles were evaluated in full, and 30 were included 

and developed in the present systematic review study. 

Considering the Cochrane tool for risk of bias, the 

overall assessment resulted in 28 studies with a high 

risk of bias and 24 studies that did not meet GRADE 

and AMSTAR-2. Most studies showed homogeneity in 

their results, with X2=92.2%>50%. Innovative, and 

possibly holistic, food and diet-based intervention 

strategies for healthy aging include the adoption of 

regimes such as calorie and dietary restriction, as well 

as time-restricted eating. Chrononutrition denotes the 

link between circadian rhythms and nutrient-sensing 

pathways. Nutrients of interest for cognitive health 

include omega-3 polyunsaturated fatty acids, 

polyphenols, vitamin D, and B vitamins. Low 

concentrations of vitamin D have been linked to 

accelerated decline in cognition across ethnicities. 

Dietary regimens have been suggested as interventions 

to treat conditions such as hypertension, and 

dyslipidemia, the Mediterranean diet for metabolic 

syndrome and cardiovascular health, and the Okinawa 

diet for healthy aging. Certain amino acids are 

emerging as promising adjunctive treatments for mind-

body balance, such as N-acetylcysteine. Multivitamins 

and multimineral supplements can improve life 

expectancy. 

 

Keywords: Calorie restriction. Precise nutrition. 

Healthy longevity. Lifestyle. 

 

Introduction  

Dietary restriction without malnutrition remains 

the most robust non-genetic intervention to date, 

potentially maximizing life expectancy and health. It 

also increases life expectancy and protects against 

obesity, cancer, neurodegeneration, frailty, and a 

range of cardiometabolic conditions [1].  

In this context, genetic, environmental, and 

lifestyle factors can determine human life expectancy 

[2]. Nutrition is a key component that significantly 

affects our health, and several studies indicate that it 

also has the potential to increase life expectancy. In 

humans, certain healthy foods are associated with 

longer telomere lengths. Furthermore, a high intake 

of whole grains, vegetables, fruits, nuts, and coffee is 

associated with a reduced risk of all-cause mortality, 

while a high intake of red meat and especially 
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processed meat is positively related to all-cause 

mortality [3].   

Mediterranean and high-quality diets are 

associated with a reduced risk of allcause mortality 

[4]. In this sense, preventive measures can radically 

change individuals' daily habits, including lifestyle 

behaviors [3,4]. For example, in the context of the 

COVID-19 pandemic, staying and working from home 

can affect diet, food choices, and access to food, thus 

reducing the possibilities and limiting physical activity 

[5,6]. Thus, sedentary lifestyles and obesity have 

been described as global public health problems [7-9].  

In this sense, reduced physical activity and lower 

energy expenditure can negatively affect physical and 

mental health [10,11]. Furthermore, the pandemic 

situation is also associated with emotions such as 

fear, sadness, and anxiety, which have been shown to 

reduce sleep quality [11-13].  

Sedentary behavior, anxiety, and boredom 

caused by home confinement can influence 

motivation to eat, change lifestyle patterns, reduce 

diet quality, and promote excessive consumption of 

high-calorie foods [14,15]. A healthy diet based on 

plant-based foods (vegetables and fruits), healthy 

fats, and low-fat, low-protein foods [13,17], along 

with adequate activity, is a key strategy for 

supporting the immune system and limiting seasonal 

and viral infections in the population [18,19].  

In this context, dietary supplementation with 

coenzyme Q10 (ubiquinone), melatonin, vitamin C, 

vitamin D, minerals, short-chain fatty acids, and 

omega-3 fatty acids, protein and carbohydrate 

content, a Mediterranean diet, and a high-fiber diet 

may be beneficial in strengthening the immune 

response and reducing inflammatory processes and 

the worsening of comorbidities such as hypertension, 

diabetes, obesity, chronic lung disease, heart, liver, 

and kidney disease, tumors, clinically apparent 

immunodeficiencies, immunodeficiencies such as early 

type I interferon secretion, and pregnancy [20].  

In this context, the role of nutrition in mental 

health is becoming increasingly recognized. Nutrition 

can be obtained from nutritional supplements such as 

polyunsaturated fatty acids (PUFAs), vitamins, 

minerals, antioxidants, amino acids, and pre-

/probiotic supplements [21,22]. A large number of 

meta-analyses have emerged examining nutritional 

supplements in the treatment of mental disorders. 

The strongest scientific evidence was found for PUFAs 

(primarily eicosapentaenoic acid) as an adjunctive 

treatment for depression [22].  

More recent evidence has suggested that PUFAs 

may also be beneficial for attention-deficit/ 

hyperactivity disorder. Furthermore, folate 

supplements have been extensively researched as 

adjunctive treatments for depression and 

schizophrenia. There is also emerging evidence for N-

acetylcysteine as a useful adjunctive treatment in 

mood disorders and schizophrenia. In this context, 

physicians should be informed of nutritional 

supplements with established efficacy for certain 

conditions, such as eicosapentaenoic acid in 

depression [22].   

Therefore, the present study prepared a 

systematic review on the impacts of adequate 

nutrition and lifestyle on healthy human longevity.  

  

Methods  

Study Design  

This study followed the international systematic 

review model, following the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-

Analysis) guidelines. Available at: http://www.prisma-

statement.org/?AspxAutoDetectCookieSupport=1. 

Accessed on: May 20, 2025. The AMSTAR-2 

(Assessing the Methodological Quality of Systematic 

Reviews) methodological quality standards were also 

followed. Available at: https://amstar.ca/. Accessed 

on: May 20, 2025.  

 

Data Sources and Search Strategy  

The literature search process was conducted 

from May to June 2025 and was based on Web of 

Science, Scopus, Embase, PubMed, Lilacs, Ebsco, 

Scielo, and Google Scholar, covering scientific articles 

from various periods to the present day. The 

following descriptors (DeCS/MeSH Terms) were used 

"Calorie restriction. Precise nutrition. Healthy 

longevity. Lifestyle," and the Boolean "and" between 

MeSH terms and "or" between historical findings were 

used.  

 

Study Quality and Risk of Bias  

Quality was classified as high, moderate, low, or 

very low based on the risk of bias, clarity of 

comparisons, precision, and consistency of analyses. 

The most prominent articles were systematic reviews 

or meta-analyses of randomized controlled trials, 

followed by randomized clinical trials. Low-quality 

evidence was attributed to case reports, editorials, 

and brief communications, according to the GRADE 

instrument. Risk of bias was analyzed according to 

the Cochrane instrument by analyzing the funnel plot 

(sample size versus effect size), using Cohen's d test.  
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Results and Discussion  

Summary of Findings  

A total of 134 articles were found and submitted 

to eligibility analysis, with 30 final studies selected to 

comprise the results of this systematic review. The 

selected studies were of medium to high quality 

(Figure 1), considering the level of scientific evidence 

from studies such as meta-analysis, consensus, 

randomized clinical trials, prospective, and 

observational studies. Biases did not compromise the 

scientific basis of the studies. According to the GRADE 

instrument, most studies presented homogeneity in 

their results, with X2=92.2%>50%. Considering the 

Cochrane risk of bias tool, the overall assessment 

resulted in 28 studies with a high risk of bias and 24 

studies that did not meet the GRADE and AMSTAR-2 

criteria.  

  

Figure 1. Flowchart showing the article selection 

process.  
 

 
Source: Own Authorship. 

  

Figure 2 presents the results of the risk of bias of 

the studies using the Funnel Plot, showing the 

calculation of the Effect Size (Magnitude of the 

difference) using Cohen's d Test. Precision (sample 

size) was determined indirectly by the inverse of the 

standard error (1/Standard Error). This graph showed 

symmetrical behavior, suggesting no significant risk of 

bias, either among studies with small sample sizes 

(lower precision), which are shown at the bottom of 

the graph, or among studies with large sample sizes, 

which are shown at the top.  

  

Figure 2. The symmetrical funnel plot suggests no risk 

of bias among the small-sample-size studies shown at 

the bottom of the graph. High-confidence and high-

recommendation studies are shown above the graph 

(n=30 studies).  
 

 
Source: Own Authorship. 

  

Main Outcomes – Precise Nutrition and Healthy 

Longevity      

Nutrition is certainly one of the fundamental pillars 

of good and sustained health, stimulating various 

molecular pathways related to healthy aging and 

longevity. Similarly, individual nutrients or 

combinations of nutrients are being tested for their 

potential use as mimetics of caloric restriction, 

hormetins, and senolytics [23].  

Other innovative, and possibly holistic, nutrition- 

and diet-based intervention strategies for healthy aging 

include the adoption of regimens such as caloric and 

dietary restriction, as well as time-restricted feeding. 

Intermittent fasting, a regimen based on manipulating 

the timing of eating/fasting, is another promising 

intervention strategy for healthy aging. 

Chrononutrition, which denotes the link between 

circadian rhythms and nutrient-sensing pathways, is a 

new concept that illustrates how aligning meal timing 

with the cells' inherent molecular clocks works to 

preserve metabolic health [23].  

In the context of nutritional imbalance and its 

relationship with body and mind, nutrients of interest 

for cognitive health include polyunsaturated omega-3 

fatty acids, polyphenols, vitamin D, and B vitamins 

[22]. A review by the Scientific Advisory Committee on 

Nutrition (SACN) (2018) [24] suggested that the 

evidence is insufficient and inconclusive to support the 

idea that individual nutrients (vitamins C, E, and B 

vitamins, omega-3s, polyphenols, flavonoids, and 

caffeine) could prevent cognitive decline.  

It remains to be demonstrated whether these 

individual nutrients are beneficial in preventing 

cognitive decline. It is difficult and harmful to assume 

that a single nutrient can cure all diseases. Therefore, 

it is prudent to affirm the synergistic relationship of 

nutrients to influence physiological and cognitive 

function. For example, it is assumed that fish oils may 
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be beneficial for brain health due to their omega-3 

composition, but the evidence for fish oil and omega-3s 

does not indicate that they would be useful for 

preserving cognitive health [24]. However, oily fish 

such as herring, mackerel, salmon, trout, and fresh 

tuna contain omega-3s as well as vitamin D, which 

may also maintain brain health and mediate cognitive 

decline. Low vitamin D concentrations have been 

associated with accelerated cognitive decline across 

ethnic groups. However, the efficacy of vitamin D 

supplements, rather than dietary intake or sunlight 

exposure, remains to be demonstrated [25].  

Rather than individual nutrients, foods containing 

these nutrients for cognitive health could also benefit 

overall health, including fish, fruits, and vegetables 

[22]. Indeed, potentially shifting the focus to whole 

foods rather than individual nutrients would make 

recommendations more meaningful. In this scenario, 

dietary regimens have been suggested as interventions 

to treat conditions such as hypertension and 

dyslipidemia, the Mediterranean diet for metabolic 

syndrome and cardiovascular health, and the Okinawan 

diet for healthy aging [26,27].  

The Mediterranean diet has been offered as a 

defense against health problems and as a means of 

promoting healthy aging and cognitive health [28]. It 

is characterized by high intakes of extra virgin olive oil, 

vegetables, including green leafy vegetables, fruits, 

whole grains, nuts, legumes, fish, dairy, red wine, and 

low intakes of eggs and confectionery. Numerous 

scores are available to measure adherence to the 

Mediterranean diet, but there is limited consensus on 

scoring criteria across studies, despite it being a useful 

tool for identifying dietary patterns [26].  

Furthermore, greater adherence to the 

Mediterranean diet has been associated with a reduced 

risk of cognitive decline and Alzheimer's disease 

[27,28]. However, although the components of the 

Mediterranean diet are similar, the amounts and 

frequencies of consumption are inconsistent across 

studies, and mean adherence scores range from 23% 

to 88% [27]. Most studies utilize variations in eating 

frequency with different numbers of foods.  

Also, certain amino acids are emerging as 

promising adjunctive treatments for mind-body 

balance. Although the evidence is still incipient, N-

acetylcysteine in particular (at doses of 2000 mg/day 

or higher) has been indicated as potentially effective in 

reducing depressive symptoms and improving 

functional recovery in mixed psychiatric samples. 

Furthermore, significant reductions in total 

schizophrenia symptoms have been observed when 

using N-acetylcysteine as adjunctive treatment, 

although with substantial heterogeneity across studies, 

especially in study duration (indeed, N-acetylcysteine 

has a very late onset of action of about 6 months 

[30].  

Besides, N-acetylcysteine acts as a precursor to 

glutathione, the main endogenous antioxidant, 

neutralizing cellular reactive oxygen and nitrogen. 

Glutathione production in astrocytes is limited by 

cysteine. Oral glutathione and L-cysteine are degraded 

by first-pass metabolism and do not increase brain 

glutathione levels, unlike oral N-acetylcysteine, which is 

more easily absorbed and has been shown to increase 

brain glutathione in animal models. Furthermore, N-

acetylcysteine has been shown to increase dopamine 

release in animal models [30].  

Although there are potential beneficial effects of 

nutritional supplements, this should not replace dietary 

improvements. Improving diet quality is associated 

with reduced all-cause mortality, whereas multivitamin 

and multimineral supplements can improve life 

expectancy [1-3]. The main ways to increase a 

healthy life expectancy include lifestyle modifications 

and pharmacological (or genetic) manipulations [1,2]. 

Adequate diet and calorie restriction are crucial for 

healthy aging [5]. One of the main goals of anti-aging 

medicine, however, is not only to extend life 

expectancy, but, in particular, to sustain a healthy life 

span for longer [6].  

Consistent with this, essential nutrients such as 

defined vitamins, minerals (as micronutrients), 

essential and branched-chain amino acids, 

polyunsaturated fatty acids (PUFAs), probiotics, and 

plant metabolites such as polyphenols and terpenoids 

are widely recognized for preventing aging and 

promoting healthy aging. Their role is primarily to 

neutralize oxidative stress in the body, according to the 

free radical theory of aging [7-10]. Older adults 

increase their risk of atherosclerosis caused by chronic 

inflammation [11]. Natural compounds can increase 

life expectancy and improve health and quality of life, 

reducing the development of some age-related chronic 

diseases, such as diabetes, cancer, neurodegeneration, 

and cardiovascular disease [12].  

The mechanisms by which oxidative stress causes 

aging-related degenerative phenomena must be 

separated from the fundamental role of ROS as 

signaling molecules, because they modulate and 

regulate important health and survival systems 

maintained by mitochondria and mitochondria-

associated membranes that ensure the viability and 

healthy state of cells and tissues [13-15]. Antioxidants 

are involved in the prevention of age-related diseases 

such as atherosclerosis, neurodegenerative processes, 

cancer, diabetes, and skin wrinkles at the molecular 

level, having a beneficial effect on digestion and the 
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immune system, reducing the level of inflammatory 

and degenerative processes in the body [14,15].  

  

Conclusion  

Innovative, and possibly holistic, food-based 

intervention strategies for healthy aging include 

adopting regimens such as calorie and dietary 

restriction, as well as time-restricted eating. 

Chrononutrition, which denotes the link between 

circadian rhythms and nutrient-sensing pathways, is a 

potential candidate for future research. Nutrients of 

interest for cognitive health include polyunsaturated 

omega-3 fatty acids, polyphenols, vitamin D, and B 

vitamins. Low vitamin D concentrations have been 

associated with accelerated cognitive decline across 

ethnic groups. Dietary regimens have been suggested 

as interventions for treating conditions such as 

hypertension and dyslipidemia, the Mediterranean diet 

for metabolic syndrome and cardiovascular health, and 

the Okinawa diet for healthy aging. Certain amino 

acids, such as N-acetylcysteine, are emerging as 

promising adjunctive treatments for mind-body 

balance. Multivitamin and multimineral supplements 

may improve life expectancy.  
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