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Abstract	
The dietary patterns of an adult can affect the quality of life as they age. Since the life expectancy of the world population is increasing, is it necessary to understand what role is played by a diet. This review was done to determine the effects of different diets on life expectancy, particularly the Blue Zones.  It followed the part of the Netflix documentary: live to 100- secrets from the blue zone and Dan Buettner book, The blue zones: lessons for living longer from the people who live the longest. The Blue Zones, a term first introduced in 2005 by national geographic magazine cover story, that identifies 5 geographically located islands that is home to the most centenarians in the world. They engage in similar lifestyle habits including establishing close knit social network and consumption of a predominantly plant-based diet. The studies used in this review was based on an inclusion and exclusion criteria.  These studies were then extracted and analysed to find the possible relationship to diet and life expectancy. The different variations of each island of the blue Zones diet were reviewed and it was found to be effective in increasing life expectancy. Although most studies were observational it maybe biases in its results. Notwithstanding, although the Blue Zones diets are effective to increase life expectancy, it may not be probable option for individual with certain religion or specific diseases.








Introduction
A healthy diet is necessary to promote good health and nutrition, as it safeguards from contracting chronic non communicable disease like cancer, heart disease and diabetes (WHO, 2020).  To promote a healthy diet, the intake of salt, sugar and trans-fat should be limited. These dietary components can have adverse effects on health when consumed excessively. (WHO, 2020). Notwithstanding, a healthy diet is not just buying groceries from a supermarket, it is also a combined way of living. The word diet was derived from the Greek word diaita, meaning ‘a way of life.’  This suggest that the lifestyle of humans should include exercise, relating to cultural, mental, and spiritual, which may significantly impact life expectancy (Prinelli et al., 2015).  These practices are portrayed by the Blue Zones community, which are areas that were discovered to have lower rates of chronic diseases and longer life expectancy (Buettner, 2019). Consuming nutrient-rich foods such as fruits, vegetables, whole grains, lean proteins, and healthy fats can contribute to the overall health and longevity (Bojang et al 2023). However, foods that are highly processed, contains added sugar, unhealthy fats and excessive calories are associated with increased risk of various health problems, such as non-communicable diseases, which can shorten life expectancy (Monteiro, 2019; Monteiro et al., 2019). It is therefore important to maintain a nutritious diet along with other healthy lifestyle factors including regular exercise and avoid smoking to promote longevity.
Life expectancy among adults can be defined as a measure of average years an individual or population is expected to live under normal circumstances. It assesses the average quality of life rather than predicts (Harper, 2015).  Millions of years ago (the stone age) humans only ate a high-carbohydrate, low-fat diet (basically the food that was available). The stone age diet as what they knew, was based on vegetables, root vegetables, eggs, nuts, lean meat, and fish (Newell and Stimpson, 2015). However, in this era (21st century/modern world) there are diets around the world that can be effective in promoting longevity, in particular the Blue Zones (Buettner, 2019) and the Mediterranean (Lăcătușu et al., 2019). Notwithstanding there are other diets that can be detrimental thus reducing life expectancy (Alt, Al-Ahmad and Woelber, 2022).
The world’s population is ageing significantly, due to a decrease in fertility rates and an increase in life expectancy (World Health Organization, 2010). Therefore, because of this phenomenon the World Health Organisation (WHO) released a world report on ageing and health as a global response to this, first released in 2015. It defines a framework for action to promote healthy ageing created around the concept of functional ability; by combining intrinsic capacity of an individual, applicable environmental characteristics, and the synergy between the individual and the components (World Health Organization, 2015).
One factor that influences the average age is life expectancy. According to the 2020 United Nations report on aging, it projected that the number of persons aged 65 and over is estimated to more than doubled by 2050 (UN department of economic and social affairs, 2021).
The life expectancy globally has increased between 2000-2019 by more than 6 years, from 66.8 years to 73.4 years. Additionally, healthy life expectancy has shown an 8% increase between 2000 and 2019 from 58.3 to 63.7, due to a decreasing mortality rate (WHO, 2019). However, in the United States life expectancy showed a declined from 79 in 2019 to 77 in 2020 and again in 2021 to 76.1 (CDC, 2022). Additionally in the United Kingdom in adults aged 65, the projected life expectancy is expected to increase to 21.9 in males and 24.9 years in females in 2045 (Buxton, 2022). Moreover, in the United Kingdom the life expectancy at birth is 78.6 for males and 82.6 females. However, at age 65 the life expectancy in the United Kingdom is 18.3 years for male and 20.8 years female (Office of National Statistics, 2021).  Furthermore, life expectancy at birth in St. Vincent and the Grenadines has increased by 2.61 from 70.6 years in 2000 to 73.2 years in 2019 (WHO, 2024).  These figures are expected to continually rise by year 2100 (WHO, 2020).
Food is a necessity for good health, thus consuming an unhealthy diet can cause risk which can also lead to early mortality.  Globally it is estimated that dietary risk factors including obesity, heart disease, high cholesterol and cardiovascular disease but not limited to, are predicted to cost 11 million deaths and 255 million disability- adjusted years per annum (Aune et al., 2017). This can therefore have a significant impact on life expectancy.
Fadnes et al. (2022) found that a change from a western diet to a feasible diet can increase life expectancy for about 10.7 years in women and 13 years in men when done from the age of 20. Moreover, even if such changes are done by an 80-year-old it can still add many years to their life expectancy (Fadnes et al., 2022). Therefore, it can be said that dietary patterns can have a significant effect on health including life expectancy no matter the age. Notwithstanding, as people live longer so does the risk of chronic disease which puts a burden on the health care system of a country. Wang et al. (2020) found that despite an increase in life expectancy, those years have increased for 30 years but in poor health. Additionally, the earlier that a younger adult start eating an optimal diet to increase life expectancy the greater will be the increase (Fadnes et al., 2022).
[bookmark: _Hlk163145988][bookmark: _Hlk163144867]In a Netflix documentary by Dan Buether in 2023 the diets of 5 different countries across 5 continents was portrayed. These countries are classified as the Blue Zones since they have produced many centenarians up today. They share a few similar factors including natural environment, putting family first and a plant-based diet. This documentary has motivated my interest to investigate the probability of other diets being associated with promoting good health and increase life expectancy among adults. This film was inspired by Dan Buether’s book, The blue zones: lessons for living longer from the people who live the longest. The film includes a limited four (4) part series documentary. It entails interviews with centenarians living in these countries where the lifestyle and habits are learned. Scientists and researchers were also interviewed to identify the factors that contribute to the longevity of these residents (live to 100: Secrets of the blue zones, 2023).
This narrative review will outline diets that are linked to an increase in life expectancy with supporting evidence. The review will begin outlining the biomarkers of life expectancy which include the following factors, telomere length, genetic, inflammatory, metabolic, and biological markers (Murata et al., 2023). Biomarkers are indicators that measure the biological processes or condition of the subject, which is suggested to predict the future of health and survival for humans, even more than that of chronological age (Baker and Sprott, 1988).  Although it may be a chance in reaching a centenarian the difference in biomarkers plays in role in longevity, however genetics and lifestyle factors can attribute to an increase life span (Murata et al., 2023).  It will then explore the diet adopted by the Blue Zones which includes Okinawa in Japan, Sardinia in Italy, Loma Linda in California, Nicoya in Costa Rica, and Ikaria in Greece. The Blue Zones are islands that are geographically and demographically located on the world map very close to the equator and populated by the longest live centenarians in the world, see figure 1. They are characterized by their way of life as their diet is homogeneous to that of the Mediterranean, vegetarian, and Japanese diet (Buettner, 2019; Buettner and Skemp, 2016). 
[image: A map of the world with blue labels
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Figure 1. The Blue Zones 
Taken from (Buettner and Skemp, 2016).
The purpose of this review is to illustrate the effects of specific dietary patterns, in increasing life expectancy among adults, with epidemiological and scientific evidence.









Chapter 2
Method
The information was collected using articles from University of Wales Trinity Saint David school library, PubMed journals, National library of medicine journals, springer, google scholar and science direct, that promotes different diets to increase longevity among adults. Articles were selected only from 2013 to 2023. The term PECO was used to determine the association between the exposures and outcome (Morgan et al., 2016; Morgan et al., 2018). It is a term use in nutrition to defines the Population, Exposure, Comparator and Outcome (PECO) to support and focus on the objectives of a review (Morgan et al., 2016; Morgan et al., 2018). The search was done using a combination of different subject heading using PECO :P- population: adults, E- exposure: diet, blue zone diets (Okinawa, Sardinia, Loma Linda, Nicoya and Ikaria, C- Comparator: different diets, O-Outcome: Life expectancy, longevity. This method shows the design of the study and promotes independence in the interpretation of the findings on how the original question is represented in this research (Morgan et al., 2016; Morgan et al., 2018).  The reference list of articles was reviewed in other to locate additional studies. The final set of studies included was of the best quality and thoroughly depicts the review question and involved mostly cohort studies. Cohort studies was used since they are very effective in linking a risk factor (in this case diet) with a disease or outcome (in this case life expectancy) over a long period of time among a population (Barrett and Noble, 2019).
A narrative review was chosen since it reaches a wider audience compared to a systematic review. As it provides a broad overview of different studies done on a topic, it also identifies commonalities, gaps, and contradictions in literature (Murphy, 2012)
Ethical considerations
Ethical considerations were considered but was not needed for this research. In this area of study, it was not feasible to do original research as it would have taken many years. Therefore, cohort studies were chosen since they are very powerful in conducting research among a population (Fleming et al., 2016).


Chapter 3
Biomarkers of longevity
For many years humans have tried to understand and enhance longevity. However, in this modern era exploring longevity have been captivating due to advances in biotechnology and a clearer understanding of the complex mechanisms associated with aging (Rafi and Alavi, 2017) Therefore, the biomarkers of longevity are paramount in guiding the part of this complex field of biological difficulties. A biomarker can be defined as ‘a characteristic that is objectively measured and evaluated as an indicator of normal biological processes, pathogenic processes, or pharmacologic responses to a therapeutic intervention.’ (Biomarkers Definitions Working Group, 2001). The WHO, (1993) however, define biomarkers as ‘any substance, structure, or process that can be measured in the body or its products and influence or predict the incidence of outcome or disease.’ Biomarkers can also be defined as measurable indicators of biological processes or states, that plays a crucial role in assessing an individual's health status, disease progression, and potential lifespan (Bodaghi et al., 2023). Although these definitions share some common grounds, the latter specifically emphasises longevity.
Understanding these mechanisms and markers associated with longevity has been a subject of significant interest in both scientific and medical communities (Caruso et al., 2022). This chapter explores various biomarkers associated with longevity, their significance, and their potential applications in predicting and enhancing longevity.
Genetic Biomarkers 
The core of human biological identity lies on a blueprint encoded within our genes. The genetic biomarkers of longevity rationalize the interaction between our genetic makeup and life span (Morris, Willcox and Donlon, 2018; Bin-Jumah et al., 2022).  The factor’s influencing longevity has long been a topic of interest, with scientists seeking to understand the genetic support of why some individuals live longer than others. Among the numerous factors influencing lifespan, genetic biomarkers have emerged as significant contributors (Sisto, 2023). This review will only explore some of the key genetic biomarkers associated with longevity and explore scientific research supporting their roles.

APOE Gene
One of the most well-studied genetic biomarkers of longevity is the APOE gene, located on chromosome 19 (Moreno-Grau et al., 2018; Bin-Jumah et al., 2022).  This gene encodes apolipoprotein E, a protein involved in lipid metabolism and transport variants of the APOE gene. The ε2 and ε4 alleles, have been linked to longevity. The ε2 allele is associated with a decreased risk of Alzheimer's disease and cardiovascular disease, while the ε4 allele is associated with an increased risk (Calero et al., 2018; Bin-Jumah et al., 2022). Sebastiani et al, (2018) demonstrated the genetic associations between APOE variants and human longevity, laying the groundwork for further investigations into the role of this gene in aging and age-related diseases. 
FOXO3 Gene
Another genetic biomarker of longevity is the FOXO3 gene, which belongs to the fork head/winged box gene, group O (FoxO) family of transcription factors (Morris et al., 2015). FOXO3 is involved in regulating various cellular processes, including DNA repair, apoptosis, and oxidative stress response. Davy et al. (2018) found that variants in the FOXO3 gene are strongly associated with exceptional longevity in diverse populations. Zhao and Liu, (2021) reported a significant association between FOXO3A genotype and human longevity, highlighting the potential importance of this gene in determining lifespan and healthy aging.
MT-RNR2 Gene
Mitochondria play a crucial role in aging and age-related diseases, and genetic variants within mitochondrial DNA (mtDNA) that have been implicated in longevity (Short et al., 2005).  The MT-RNR2 (mitochondrially encoded gene), encodes mitochondrial ribosomal RNA, a known genetic biomarker associated with longevity. Variants in this gene have been linked to longevity and age-related diseases, underscoring the importance of mitochondrial function in the aging process (Giovanna Chaves Cavalcante et al., 2022). Moreira et al, (2021) found that there is an association between MT-RNR2 variants and longevity, contributing valuable perceptions into the role of mitochondrial genetics in human longevity.


SIRT1 Gene
The SIRT1 gene belongs to the sirtuin family of genes, which are involved in regulating various cellular processes related to aging, including DNA repair, inflammation, and metabolism. SIRT1 has garnered attention as a potential genetic biomarker of longevity due to its role in modulating lifespan in model organisms (Zhao et al., 2020). Imai and Guarente, (2014) provided insights into the biological function of sirtuins in mammals, highlighting SIRT1 as a promising target for longevity research.
Genetic biomarkers play a significant role in determining longevity and aging-related traits. The APOE gene, FOXO3 gene, MT-RNR2 gene, and SIRT1 gene are among the key genetic biomarkers associated with longevity, as supported by scientific research. Understanding the genetic basis of longevity not only sheds light on the mechanisms underlying aging but also holds potential implications for developing interventions to promote healthy aging and extend lifespan.
Telomere length
Telomeres are the protective caps at the end of a chromosome, that act as a protector of genomic integrity and a biomarker of longevity. The cumulative burden of cellular replication and oxidative stress is reflective of the length of the telomeres. Telomere with shorter length signals cellular senescence and thus increase the risk to age -related diseases (Chilton, O’Brien and Charchar, 2017). In reverse, individuals that were fortunate to have longer telomere escape the scars of time, therefore increasing their cellular resilience and life expectancy (Huzen et al., 2018).  Thus, telomere length can be classified as genetic biomarker of longevity, showing insights into cellular ageing and the probability for interventions to preserve genomic stability and increase life span. However, caution should be taken as some evidence show inconsistency in their findings (Chilton, O’Brien and Charchar, 2017).  
Inflammatory markers
Chronic low-grade inflammation, often indicated by elevated levels of inflammatory markers such as C-reactive protein (CRP) and interleukin-6 (IL-6), is associated with various age-related diseases, including cardiovascular disease, diabetes, and neurodegenerative disorders. Monitoring these markers may provide understanding into an individual's risk of developing age-related diseases and their potential lifespan (Ferrucci and Fabbri, 2018; (Calder et al., 2017).
Oxidative stress biomarkers such as reactive oxygen species (ROS) and antioxidant enzymes, illuminate the delicate balance between oxidative damage and antioxidant defences that defines human aging path. An increase in oxidative stress indicates cellular damage and the onset of age-related diseases (Pizzino et al., 2017) (Liguori et al., 2018). However, it supports antioxidant defences that offers a sign of hope despite the storm Pizzino et al., 2017).
Metabolic Biomarkers
[bookmark: _Hlk158648327][bookmark: _Hlk158648274]Metabolic biomarkers, including insulin sensitivity, glucose levels, lipid profiles, and markers of mitochondrial function, are closely linked to longevity. Dysregulation of metabolic pathways is a hallmark of aging and contributes to the development of age-related diseases such as obesity, type 2 diabetes, and cardiovascular disease (Amorim et al., 2022; San-Millán, 2023). Monitoring these biomarkers can help identify individuals at higher risk of metabolic disorders and assess their potential lifespan (López-Otín et al., 2013; San-Millán, 2023).
Hormonal Biomarkers
Hormonal changes occur with aging and can influence lifespan. Biomarkers such as insulin-like growth factor 1 (IGF-1), dehydroepiandrosterone (DHEA), and sex hormones have been implicated in the aging process and longevity. Understanding the role of these hormones and monitoring their levels may provide perceptions into an individual's biological age and potential lifespan (Bartke et al., 2013; Campisi, 2013; Pataky, 2021). 
Epigenetic Biomarkers
Epigenetic modifications, including DNA methylation, histone modifications, and non-coding RNA expression, play a crucial role in regulating gene expression and cellular function. Alterations in epigenetic patterns have been associated with aging and age-related diseases. Epigenetic biomarkers hold promise for predicting lifespan and assessing interventions aimed at modulating the aging process (Horvath, 2013; Hannum et al., 2013; Moosavi and Motevalizadeh Ardekani, 2016).

Biological Biomarkers
The human body is sacred and consist of biological intracity, exceptionally altered to maintain homoeostasis amid the noisy currents of aging. Thus, the physiological biomarkers offer a glimpse into the body’s resilience and the risk of acquiring age related ailments. The most important of these biomarkers is cardiovascular health, which is the foundation of longevity, that dictates the rhythm, that network the flow of vitality (Collocal et al., 2020).
The barometers of cardiovascular health are, blood pressure, cholesterol levels and heart rate variability (HRV), which promote the balance of life or dissonance of disease. Blood pressure is the pressure of the blood in the arteries. It is measured using two numbers; the highest of the numbers the systolic which is the pressure against the arteries when the heart is pumping, while the diastolic is the lower of the two numbers and shows how much pressure is in the arteries when the heart relaxes between beats. An ideal reading should be systolic of 120 and diastolic of below 80 (Ward, 2020; American Heart Association, 2023). Cholesterol levels are measured in milligrams per decilitre (mg/gl) of the blood. The key indicator is LDL (bad cholesterol) and HDL (good cholesterol) (Centres for Disease Control and Prevention, 2019). While heart rate variability is the change in the time intervals between adjacent heartbeat (McCraty and Shaffer, 2015).   An excellent cardiovascular health advocates a healthy life span and a higher quality of life. Notwithstanding as the aging population grows, the treat of cardiovascular disease emphasizes the importance of introducing proactive health measures. Therefore, by monitoring cardiovascular biomarkers the possibility of a longer life span is increased, although the spectre of the disease threatens the aging population.








	Sources
	Biomarkers
	Description
	Associated factors

	(Morris, Willcox, Donlon, 2018; Bin-Jumah et al., 2022; Sisto, 2023; Moreno-Grau et al., 2018; Calero et al., 2018; Sebastiani et al., 2018; Morris et al., 2015; Zhao and Liu, 2021; Giovanna et al., 2022; Moreira et al 2021; Zhao et al., 2020; Imai and Guarente, 2014)
	Genetic
	Variations in genes such as FOXO3, APOE and SIRT1 associated with increased life span
	DNA Repair, inflammation regulation, cellular stress response.

	(Chilton, O’Brian and Charcahr, 2017; Huzen et al., 2018)
	Telomere Length
	Length of telomeres at the end of chromosomes; shorter telomeres associated with aging
	Cellular replication, oxidative stress

	(Calder et al., 2017; ferrucci and Fabbri, 2018; Pizzino et al., 2017; Liguori et al., 2018).

	Inflammatory 
	Elevated levels of markers like CRP and IL-6 associated with age-related diseases.
	Chronic low-grade inflammation

	(Amorim et al., 2022; San-Millian, 2023; Lopez-Otin et al., 2013).
	Metabolic
	Biomarkers include insulin sensitivity, glucose levels, lipid profiles and mitochondrial function
	Dysregulation of metabolic pathways; associated with obesity, diabetes etc.

	(Bartke et al., 2013; Camisa, 2013; Pataky, young and Nair, 2021).
	Hormonal
	Biomarkers such as IFG-1, DHEA, and sex hormones implicated in aging and longevity.
	Influence lifespan; affected by aging.

	  (Horvath, 2013; Hannum et al., 2013; Moosavi and Motevalizadeh Ardekani, 2016
	Epigenetic
	DNA methylation, histone modifications, non-coding RNA expressions; associated with aging
	Regulating gene expression, cellular function



Figure 2. shows a concise overview of each biomarker relating to longevity its associated factors and relevant sources.


Chapter 4
The Blue Zones
In the quest to pursue longevity, a few regions around the have gained attention due to the remarkable concentration of centenarians as well as individuals that live exceptionally long and healthy lives. These regions, referred to as the Blue Zones have been studied extensively to uncover the secrets behind their high life expectancy and the factors that contribute to their longevity.
The Blue Zones gained popularity in 2004 through Dan Buettner, CEO of the Blue Zones who teamed up with National Geographic and the National Institute on Aging (Buettner and Skemp, 2016). Together they identified five regions where people lived longer significantly more than the global average. The team found 5 demographically confirmed, geographically defined areas with the highest concentration of centenarians (Buettner and Skemp). These regions include Ikaria (Greece), Okinawa (Japan), Sardina (Italy), Nicoya peninsula (Costa Rica) and the seventh day Adventist community in Loma Linda, California (United States) see figure 1. The identification of these 5 regions within the Blue Zone was based on information gathered from epidemiological studies, statistical analyses, birth records, and other research.   Although their geographical location and culture are different, they share common lifestyle and environmental characteristics that promote longevity (Buettner and Skemp, 2016).
Ikaria
[bookmark: _Hlk164322674][bookmark: _Hlk163384453]Ikaria is a tiny island located on the Aegean of Greece, which have people living 8 years longer than the average Americans, British or Vincentians. They experience 20% less cancer, heart disease is about half the rate and little to no dementia. They eat a variation of the Mediterranean diet, that include lots of whole grain, beans, potatoes, olive oil, fruits, and vegetables. The Ikarians also slowdown with a midafternoon break. It is believed that Napping regularly can lower the chance of dying from heat disease by 35%. This maybe because napping lowers the stress hormone or puts the heart at rest (Live to 100: Secrets of the blue zones, 2023). An Ikarian native Stamatis Moraitis moved to America when he was 22 years old to chase the American dream. Stamatis was a painter, and he immediately gained success, bought a house, married, and had 3 kids. However, at the age of 66 he developed lung cancer. He decided to move back to Ikaria with his parents as he didn’t want to die in America. He started to eat like the Ikarians like that of a Mediterranean diet, breath in air and drink wine. Few months after he planted a garden not planning to ever get to harvest his crops; 37 years later he was producing 200 litres of wine in his vineyard a year. When asked what’s his secret? He replies, ‘I just forgot to die.’ (Live to 100: Secrets of the blue zones, 2023; Buettner and Skemp, 2016).
Okinawa
[bookmark: _Hlk164242713]Okinawa is the region of the Blue Zones with the world’s longest-lived women, located on the south pacific it offers many secrets of longevity. They practice a tradition of forming a moai that provides secure social networks. This tradition provides a safety net that lends financial and emotional support when in need. It also gives members the stress-shedding security of knowing that someone is always there for them (Live to 100: Secrets of the blue zones, 2023). At age 5 in Okinawa, children are put into these committed social networks. A specific moai was discovered by Buettner had been together for 97 years; however, the average age of the group was 102. The Okinawans meet every day to gossip and for drinking’s sake. If one person does not show up, the remaining 4 will put up their kimonos to walk across the village to check on their friend (live to 100: Secrets of the blue zones, 2023; Buettner and Skemp, 2016). They also attribute their longevity to Confucian mantra that is said before meals Hara Hachi Bu, which remind them to stop eating when they are 80% full. This prevents them from overeating. The Okinawans also hold a strong sense of purpose in their family. It was described by a centenarian that the feeling of holding her great grandchild as ‘jumping into heaven.’ (live to 100: Secrets of the blue zones, 2023; Buettner and Skemp, 2016).
Sardina
Sardina is located off the cost of Italy, home to the longest-lived men in the world. The community consist of shepherds that walk 5 miles a day or more on a mountainous terrain. This movement is very natural which is beneficial for muscle and bone metabolism without the point pounding of running marathons (Buettner and Skemp, 2016). Sardinians consume a diet that is plant-based, consisting of whole-grain bread, beans, garden vegetables and fruits. They eat meat on a mall scale mostly on Sundays and special occasions. The Sardinians drink wine in moderation. They make their own wine called Cannonau, from the ancient way of making wine using good grapes. Cannonau wine is believed to have 2or 3 times the level of artery-flavonoids compared to other wines. Moderate wine consumption may explain the lower levels of stress found in men. (live to 100: Secrets of the blue zones, 2023; Buettner and Skemp, 2016).
Nicoya
Located in the Northwest of Costa Rica is Nicoya, with stunning beaches, lush rainforest, and a vibrant culture. They spend just about 15% of what the Americans spent on healthcare and are more than twice likely to reach 90 years old and be healthy than Americans (Buettner, 2019). In the Nicoyan culture faith and family is extremely important. Additionally, to maintain a positive outlook and active lifestyle they have a mantra plan de vida, which means reason to live. They consume little to none in processed food however they consume plenty of antioxidant-rich tropical fruits. Moreover, they have a unique secret: that calcium and magnesium rich water, not only prevents heart disease but promote healthy strong bones (live to 100: Secrets of the blue zones, 2023; Buettner and Skemp, 2016).
Loma Linda
[bookmark: _Hlk163386530]Loma Linda, a city located in the southern part of California inland Empire region. It is home to a unique community of Seventh-day Adventist who exhibit remarkable longevity and exceptional health outcomes. They are known to outlive the average American by over a decade.  This Adventist community adapted their diet directly from the Bible, consisting of leafy greens, nuts, and legumes (Buettner, 2019). The Sabbath is important to them, as they downsize for 24 hours every week. They remain very active even in their late 90s. Dr Ellsworth Wareham who was 95 years old at the time was told that a contractor wanted $6000 to bill a privacy yard fence in his yard. However instead of paying the contractor he did it himself. Moreover, he ends up in the hospital, but not on the table, he was there performing open heart surgery, which number 1 of 20 surgeries for that month (live to 100: Secrets of the blue zones, 2023).  In a similar scenario Marge jetton who was 105 years old woke up every morning to read her bible at 5:30 am. Then she would have breakfast consisting slow cook oatmeal, nuts with soya milk, along with a prune juice shooter. Finally, she would ride her bike which was stationary for 30 minutes then drive to do her volunteer jobs from 7 different organisations (live to 100: Secrets of the blue zones, 2023; Buettner and Skemp, 2016).
Characteristics of the Blue zone
The Blue Zone diets are characterized by their emphasis on plant-based foods. They typically consume a predominantly plant-based diet, that include fruits, vegetables, legumes, and whole grains. These are food that are rich in essential nutrients, including vitamins, minerals, and antioxidants, which are believed to contribute to overall health and longevity. Moreover, the Blue Zones diets also include moderate amounts of healthy fats, such as olive oil and nuts, which provides important fatty acids. Thus enhances the nutritional profile of their diet. Additionally, the consumption of processed food and sugars are minimised in the Blue Zone diets (Buettner and Skemp, 2016).
The Blue zone diets often incorporate a variety of traditional culinary practices and cooking methods that have been passed down through generations. These practices not only enhance the flavour and enjoyment of meals but also contribute to overall healthfulness of the diet. One such practice is their fermentation technique used to prepare fermented vegetables or dairy products such as yogurt and kefir (Pes et al., 2022). This type of culinary practice provides beneficial probiotics that support gut health and immune function. Furthermore, the Blue Zone diets prioritise the consumption of seasonal and locally sourced ingredients whenever possible. This ensures freshness and maximises the nutritional content of foods while also promoting sustainability and supporting local economies. Many people could live for 90 years or older but not without any chronic illness. However, the blue Zones revealed 9 evidence based common characteristics that are among the world’s centenarians, that is believed to slow the process of aging, see figure 3 (Buettner and Skemp, 2016).

	Characteristics of the Blue Zone Diet
	Details
	Do’s
	Don’ts
	Effects

	Move naturally 
	The environment in which they live push them into moving without thinking.
	· Grow gardens.


	· Pump iron, run marathons, or join gyms.
· Mechanical tools for house and yard work
	encourages physical activity while promoting overall health, well-being, and longevity

	Purpose
	Nicoyans refers to it as plan de vida and Okinawans call it Ikigai; which translate to ‘Why I wake up in the morning.’ 
	
	
	They believe that knowing your sense of purpose can increase life expectancy by 7 years

	Downshift
	Blue zones inhabitant does experience stress, which can lead to chronic inflammation, that is associated with age- related disease. 
	· Okinawans – take a few moments a day to remember their ancestors.
· Adventist- pray.
· Ikarians- take a nap.
· Sardinians- do happy hour.

	
	They Blue zones believe that routines shed the stress and thus reduce the incident of age-related diseases.

	80% Rule Hara Hachi bu
	A 2500-year-old Confucian mantra said by the Okinawans.

	· The mantra said before meals to remind them to stop eating when their stomachs are 80% full.
· The Blue Zones eat their smallest meal late afternoon/ early evening
	· Don’t eat for the rest of the day, after-evening meal.
	· They believe that the 20% gap between being hungry and feeling full could be the difference between loosing or gaining weight.

	Plant slant
	Beans (fava, black, soy and lentils) are the cornerstone of most centenarians’ diets
	Meat is eaten 5 times a month on average (mostly pork); serving size of 3-4 oz
	
	

	Wine at 5
	Blue Zone inhabitants except the Adventist drink alcohol moderately and frequently. 
	· The Sardinians drink Cannonau wine (1-2) glasses per day with friends or food

	· Don’t save wine all week and have 14 drinks on the weekend
	They believe that moderate drinkers outlive non-drinkers.

	Belong
	258 of 263 centenarians interviewed by Dan Buettner and his team belonged to some faith-based community. The denomination is not important. 
	
	
	Attending a faith-based services for four times a month is believed to increase life expectancy by about 4-14 years.

	Loved ones first
	The Blue zones centenarians put family first. 
	· They keep their aging parents and grandparents nearby or in the home.
· Commit to a life partner.
· Invest in their children with time and love.
	
	Decrease disease and mortality rates among children the home.
Can increase life expectancy by 3 years.
Increase the likelihood of caring for aging parents when that time comes.

	Right Tribe
	The people that lived the longest in the world chose or were born into| social circles.
Christakis and Fowler, 2007 found that smoking, obesity, happiness, and loneliness are contagious.

	· Okinawans created moais- (a group of 5 friends committed to each other life)
	
	Promote healthy behaviours.
Therefore, the social networks of people who have lived long have positively fashioned their health behaviours.




Figure 3. The characteristics of the Blue Zones diets, the details of the diet and the effects of each based on their thinking.
Adopted from (Buettner and Skemp, 2016; live to 100: Secrets of the blue zones, 2023). 
Nutritional composition of the Blue Zone Diets
The Blue Zone diets has a high carbohydrate (complex) content, found in whole plant food such legumes, fruits, vegetables and whole grains, that provides a continuous source of energy (Live to 100: Secrets of the blue Zones). Notwithstanding this food also contains essential micronutrients (see figure 4 for distribution), dietary fibre, and phytochemicals that promote health and longevity. Additionally, the Blue Zones consumption of protein from plant source is moderate, which ensures adequate intake of amino acids. Amino acid is necessary for muscle maintenance and repair without the probable negative health effects associated with excessive eating of animal protein (Pes et al., 2022; Hertzler et al., 2020). Moreover, the inclusion of healthy fats, in particular monosaturated fats from olive oil, avocados and nuts offers numerous health benefits (Liu et al., 2017). Mullins and Arjmandi, (2021) found these dietary habits have cardiovascular, colon and metabolic protective effect that can certainly influence healthy aging. The balanced macronutrient profile of the Blue Zone diets, coupled with their rich array of micronutrients and phytochemicals, support overall health. It also promotes longevity by encouraging optimal functioning of the body’s various system. Figure 4. to 9. Shows the nutritional make up of each region and the proportion of what they eat (Kreouzi et al., 2022).


Figure 4. Showing the average macronutrients distribution for the Blue Zone diets


Figure 5. Showing how the centenarians in Ikaria eats.


Figure 6. Showing how the centenarians in Okinawa eats.


Figure 7. Showing how the centenarians in Sardinia eats.

 
 Figure 8. Showing how the centenarians in Nicoya eats.


   Figure 9. Showing how the centenarians in Loma Linda eats.
Health effects of the Blue Zone diets
The people of the Blue Zones eat a lot of plant-based food, which contains polyphenols (a compound) that is linked to numerous health benefits. One such benefit is that it can increase life expectancy, which may occur due to a reduction in the onset of age-related diseases that shorten life span (Meccariello and D, Angelo, 2021).
Although the Blue Zones Diet is not designed to be a wight loss plan, due to its prominence on plant-based food, may lead to wight loss. Plant based food contain a lot of fibre which makes an individual feel fuller faster. However, they can pass through the digestive system without being fully absorbed, contributing to weight loss (Hervik and Svihus, 2019). The 80 percent rule, also support weight loss. Mason et al, 2017 found that people with more mindfulness about what they are eating had less cravings, hardly overeat and lost weight.
Choosing a plant-based diet is and less animals food is beneficial to promote good heart and cardiovascular system (Budhathoki et al., 2019). The Blue Zone inhabitants frequently snacked nuts was found to reduce the risk of heart (Guasch-Ferre et al., 2017). Sun et al. (2018) found that US adults with high fibre intake had a lower risk of developing high blood pressure. High blood pressure is a significant risk factor for developing heart disease according to CDC, (2020).
The diet of the Blue Zones is comparable to that of the Mediterranean, which was found to lower the risk of breast cancer (Turati, 2018). Additionally, the Blue Zones focus on whole grains which is said to lowers the risk of pancreatic cancer (Schacht et al., 2021). Moreover, it was found that a diet rich in fibre diet can reduce the risk of ovarian cancer (Zheng et al., 2018; Hu et al., 2023).
Fibre is a recurring food related to the Blue Zones diet. It also helps to regulate blood sugar. High fibre content from plants and whole food can reduce the risk of type 2 diabetes (McRae, 2018; Reynolds et al., 2020).
The Blue Zones diet assist in sleeping better and longer. This is due to the high fibre content of beans and vegetables. Wilson et al. (2022) in his meta-analysis of 20 studies found that diets rich in fibre, fruits, vegetables, and anti-inflammatory nutrients like the Blue Zones are linked to better sleep quality. Moreover, it was also found that the Mediterranean style diet which is like that of the Blue Zones can promote adequate sleep duration and a reduction in insomnia (Castro-Diehl et al, 2018; Scoditti et al., 2022).
The fibre in the Blue Zones diet fights cellular inflammation, which is important to prevent chronic diseases, such as cardiovascular disease, type 2 diabetes, metabolic syndrome, and depression. It was found that chronic inflammatory diseases may be partially responsible for more than half of deaths worldwide (Furman et al., 2019). Additionally, soluble fibre is important for gut bacteria. Therefore, a good balance of gut bacteria is essential, since soluble fibre supply the main carbon and energy source of the gut microbiota. Soluble fibre has prebiotic effects and work by increasing the beneficial bacteria while improving the intestinal environment (Tap et al., 2015). Ma et al. (2021) in his study found that participants who consumed more fibre experience a healthy shift in their gut bacteria.
The diet of the Blue Zones may support mental health and physical health. People who ate a high fibre had fewer depression symptoms according to Liu et al. (2021), this included total fibre and those from fruits and vegetables. This may be so because fibre helps in the collection of good bacteria in the gut to be healthy and thriving. Therefore, a steady supply of fibre from a variety of sources, like that of the Blue Zone diet, can help to regulate those bacteria. Moreover, the healthy changes in the gut microbiome can also lead to cognitive benefits. Ghosh et al. (2020) found that a diet that improves the health of the gut microbiome and reduces cellular inflammation, like the Blue Zones may help prevent the cognitive signs of aging. There was also an association found between plant-based like that of the Blue Zones and lower cognitive impairment risk in the elderly population (Gonzalez-Dominguez et al., 2021).
Longevity and the Blue Zones diet
The relationship between the Blue Zones diets and longevity is multilayered, as it not only reflects the nutritional quality but the broader lifestyle factors (Pes et al., 2022).  These factors contribute to the health and well-being of the Blue Zones people. Although diet plays a vital role in promoting longevity, other factors such as physical activity, social connectedness, a sense of purpose and belonging are equally significant (Wickramasinghe et al., 2020). In the Blue Zone communities, food is often celebrated as a source of nourishment, pleasure, and social connection. Meals are shared in the company of family and friends. This communal approach to eating fosters a sense of belonging and strengthens social ties. Thus, have been shown to have profound effects on both physical and mental health (live to 100: Secrets of the blue zones, 2023). Additionally, the naturally active lifestyle, a characteristic of the Blue Zones inhabitants, which often includes regular physical activity (as in table 2.) further contributes to longevity. Their lifestyle promotes cardiovascular health, maintains muscle mass, and supports overall mobility and independence (Marston et al., 2021). Furthermore, the cultural and environmental factors unique to each Blue Zone region may play a role in promoting longevity. For example, the emphasis on stress reduction, relaxation and spirituality in certain blue Zone Communities may help to mitigate the negative effects of chronic stress and contribute to overall resilience including well-being (Marston et al., 2021).
Criticisms and limitation
While the Blue Zones diets have gathered attention for their potential health benefits, they are not without criticism and limitation. One criticism is that the dietary patterns observed in the Blue Zones may not be easily replicable or suitable for individuals living in other cultural or geographical context. For example, the traditional diets of the Blue Zone regions rely heavily on locally available foods that may not be accessible or affordable to individuals living in urban or industrialised environments (Pes et al., 2022).  Additionally, some researchers argue that emphasis on plant-based foods in the Blue Zone diets may not provide adequate nutrition for certain populations. Moreso for those with specific dietary requirements or restrictions. For example, individuals with certain medical conditions, food allergies, or cultural dietary preferences may find it challenging to adhere to the Blue Zones dietary recommendations (Alcorta et al., 2021). Furthermore, the reliance on whole or minimally processed food in the Blue Zones diets may be impractical for individuals with limited time, resources, or culinary skills to prepare melas from scratch (Marino et al., 2021).
Moreover, the methodologies used to study the Blue Zones diets and longevity may have limitations that warrant considerations. For example, studies rely on self-reported dietary intake, which is subject to recall bias and may not accurately capture participants’ true dietary habits. Additionally, controlling for confounding variables such as socioeconomic status, education level and access to healthcare can be challenging in observational studies examining the relationship between diet and longevity. Furthermore, the heterogeneity of the Blue Zones regions and populations makes it difficult to generalise findings across different context. Therefore, it is difficult to draw a definitive conclusion about causal relationship between diet and longevity.  
Practical implications and recommendations 
Despite these criticism and limitations, there are practical implications and recommendations that can be drawn from the dietary patterns observed in the Blue Zones regions. Individuals seeking to improve their health and longevity, by incorporating elements of the Blue Zones diets into their own eating habits may offer numerous health benefits. Some practical recommendations include:
1. Emphasising plant-based food by increasing the consumption of fruit, vegetables, legumes and wholegrain can provide essential nutrients and antioxidants that support overall health (Viroli et al., 2023).
2. Minimising processed food- by limiting the intake of processed foods, sugary snacks and refined carbohydrates can help to reduce the risk of chronic illness such as obesity, diabetes, heart disease (Albuquerque et al., 2022).
3. Including healthy fats such as olive oil, avocadoes, nuts, and seeds to diet can provide important fatty acid which supports cardiovascular health (Liu et al., 2017).
4. Practicing mindful eating- adopting mindful eating practices, such as paying attention to hunger and fullness cues, savouring the flavours, textures of food, eating in a relaxed/enjoyable environment.  These can enhance the overall dining experience, promote digestion and nutrient absorption (Tapper, 2022).
5. Prioritising social connections- recognising the importance of social connections and community engagement in promoting health and well-being, prioritising shared meals with family and friends. Joining community-based cooking classes or potlucks, and participating in group activities (Wickramaratne et al., 2022).
These practical implications are consistent with the dietary patterns observed in Blue Zones communities which may help individuals improve their overall health and wellbeing. Furthermore, may contribute to a significant increase in life expectancy.
Conclusions
The biomarkers encompass a wide range of indicators that reflect an individual’s health status and potential life span. These biomarkers according to research gathered can be used to assess the risk of age-related diseases and life expectancy. The Blue Zone Diets represent a fascinating area of study in the field of nutrition and longevity. While further research is needed to fully explain the mechanism underlying the effects of the Blue Zone diets on life expectancy, the evidence thus far suggest that these dietary patterns may play a significant role in promoting health and longevity. The characteristics, national composition, health effects and the limitation discovered in the Blue Zone diet, must be understood, as it can give valuable knowledge into how dietary choices may influence longevity and overall well-being. The evidence supports that following a Blue Zone diet can reap a variety of health benefits and reduce the risk of many chronic diseases thus increasing life expectancy.
Future directions
Further research is needed for biomarkers of longevity and their underlying mechanisms that is essential for developing strategies to promote healthy aging and extend lifespan, ultimately improving quality of life in aging populations. Moreover, the specific apparatus through which the Blue Zone diets exert their beneficial effect on health and longevity should be examined. Additionally, efforts should be made to adapt the Blue Zone dietary principles to diverse cultural and geographical context. However, the unique dietary preferences and lifestyle factors must be considered. The Blue Zones should be continually investigated to refine researchers understanding of these regions which can uncover new strategies for promoting longevity and improving public health on a global scale.
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Macronutrients distibution for the Blue Zone regions

Mmacronutrients distibution for the Blue Zone regions	



Carbohydrates	Protien	Fat	0.65	0.15	0.2	

Percentage of food eaten in Ikaria, Greece

Percentrage of food eaten in Ikaria, Greece	








Fruits and other Vegetables	Green Vegetables	Potatoes	Legumes	Sweets	Meat	Pasta	Fish	Olive oil	0.2	0.17	0.09	0.11	0.04	0.05	0.05	0.06	

Percentage of food eat in Okinawa, Japan	






Sweet potatoes (purple)	Rice	Other Grains	Other Vegetables	Legumes	Other foods 	Fish, Meat, Poultry	0.67	0.12	0.03	0.09	0.06	0.01	0.02	

Percentage of food eaten In Sardinia, Italy	






Vegetables	Meat, Fish, Poultry	Whole Grains	Added Fat	Dairy	Legumes	Sugars	0.12	0.05	0.47	0.02	0.26	0.04	0.03	

Percentage of food eaten by Nicoya Peninsula, Costa Rica	







Fruits 	Vegetables	Added sugar	Legumes 	Meat, Fish, Poultry	Diary	whole Grains	Eggs	0.09	0.14000000000000001	0.11	7.0000000000000007E-2	0.05	0.24	0.26	0.02	

Percentage of Fod eaten in Loma Linda, California, US	









Fruits	Vegetables	Legumes and Soy 	Fish 	Added sugar	Diary	Meat and Poultry	Added Fats	Nuts and Seeds	Whole Grains	0.27	0.33	0.12	0.01	0.01	0.1	0.04	0.02	0.02	7.0000000000000007E-2	
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