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EXECUTIVE SUMMARY

FOREWORD

The global population of people over 60 
years of age is expected to double by 2050 
to more than two billion. Not only this, but 
the number of people over 80 is predicted 
to be three times higher in 2050 than it 
was in 2013 (figure 1).2 As such, the 
concept of healthy aging is becoming 
more important than ever. 

Functional ability is made up of intrinsic 
capability, comprising mental and physical 
capacities, as well as environmental factors, 
such as a person’s relationship with home, 

People are living longer than ever before. 
While this is certainly a positive development, 
these additional years are not necessarily in 
good health. The twilight years are often 
accompanied by a range of non-
communicable diseases (NCDs) and other 
age-related chronic diseases that can 
significantly affect an individual’s quality of 
life. The so-called Silver Economy, which 
considers the economic opportunities 
associated with the growing public and 
consumer expenditure resulting from an 
aging population, should be a sign of social 
and economic progress, but instead it has 
become a drain on a number of different 
resources.1 Not only has an aging population 
placed a burden on healthcare systems around 
the world, but it also has an indirect impact 
on individuals’ families and wider society. 

Dr Manfred Eggersdorfer
Professor of Healthy Aging at the University Medical Center Groningen 

According to the World Health 
Organization (WHO), healthy aging is 
defined as ‘the process of developing 
and maintaining the functional 
ability that enables wellbeing in 
older age’.5 This allows individuals to 
be and do what they value, including 
a person’s ability to:

•	 Meet their basic needs

•	 Learn, grow and make decisions

•	 Be mobile 

•	 Build and maintain relationships 

•	 Contribute to society

Figure 1: Global and regional variations in life expectancy at birth 
from 1950-20506
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the community and wider society. Although a 
recent study found that some people have a 
faster innate aging rate than others, the 
majority of research on centenarians has 
focused mainly on genetics as a key factor in 
longevity.3 Given the prevalence of chronic 
and infectious diseases in later years and the 
disparity between nutrition and health, 
investigating the role of lifestyle factors could 
prove beneficial in supporting adults to age in 
a healthy way. 

Aging, however, has become more complex in 
recent years, as it is increasingly difficult to 
define an ‘older person’. Some 80-year-olds 
appear to have the mental and physical 
capabilities of somebody much younger, 
while others of the same age are dependent 
on everyday care. The question of why some 
people age healthier than others has been 
the subject of extensive research over the 
years. Although there are still knowledge 
gaps among healthcare practitioners and the 
wider scientific community, studies are 
increasingly highlighting the importance of 
nutrition as part of a preventative approach 
to age-related chronic disease risk reduction. 

The concept of ‘healthy aging’ should therefore 
be a priority for public health agencies, to 
reduce the risks associated with age-related 

and infectious diseases, and help ensure our 
later years are as healthy as possible. With the 
number of older people set to grow even more in 
the next few years, we will face a global health 
crisis unless action is taken soon. There needs 
to be increased awareness of the importance 
of nutrition interventions as a measure of 
healthcare quality, that can be established 
before the problem inevitably worsens. 

This global white paper has been developed 
by DSM in collaboration with the Sackler 
Institute for Nutrition Science and the Council 
for Responsible Nutrition (CRN), based on the 
regional version created in conjunction with 
the New York Academy of Science’s ‘Hidden 
hunger: solutions for America’s aging 
population’ event in March 2018 in 
Washington, DC, United States (US).

Maintaining adequate health and nutrition as 
we age is a critical concern for people across 
the world. According to a consumer survey, 
55% of adults globally find it important to stay 
‘young’ for as long as possible. Although 26% 
of people currently worry a lot about their 
health, their future health presents even more 
of a concern; 35% of adults worldwide are 
already thinking about their health over the 
next five years. Among these concerns, 
mature adults over 51 years worry specifically 
about protection against disease in later life, 
as well as bone and joint health.4



Figure 3: Age composition of populations in developed regions in 
2013 versus 205013

ADDRESSING THE AGING CHALLENGE
Although life expectancy in some countries – 
such as the US – is projected to decline, due 
in part to growing obesity levels, the number 
of older people in the world is rising.10  This is 
due to a combination of factors, including 
reduced childhood and childbirth mortality in 
low- and middle-income countries, as well as 
declining mortality in developed countries. 
Together with falling fertility rates across the 
world, it has led to the largest proportion of 
people aged 60 years and over for the first 
time in history.11 As the global population is 
predicted to rise even further in the coming 
years, with survival rates continuing to 
increase year-on-year, the proportion of older 
adults is expected to grow (figures 3 and 4).12

A significant body of research indicates that 
nutrition is an important modifiable factor in 
the risk reduction of age-related chronic and 
infectious diseases. Micronutrients, including 
B vitamins, vitamins D and E, omega-3 fatty 
acids (i.e. eicosapentaenoic acid [EPA] and 
docosahexaenoic acid [DHA]), dietary fiber, 
magnesium, potassium, zinc and calcium, as 

A global concern
Healthy aging is a
widespread concern
across the world. A
recent consumer survey found that 
67% of adults globally worry about 
the protection against disease later 
in life. These concerns remain with 
advancing years, with 68% of mature 
adults over 51 years of age having the 
same worry (figure 2).7

Figure 2: Health concerns in 
mature adults9 
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well as carotenoids and lutein, have been 
found to hold great potential in specific health 
areas that could prove beneficial in the 
elderly. Improvements have been noted in 
heart, eye and brain health, as well as bone 
health and immunity, although national 
surveys and observational cohort studies 
have identified that consumption of these 
nutrients in older adults may be below 
recommended levels.8

This white paper examines the evidence, role 
and mechanism of these key nutrients, and 
uses the latest scientific studies to highlight 
how effective implementation could overcome 
barriers in improving adequate nutrition in 
the elderly. While it is important to take a 
preventative approach to healthy aging 
across the life course, this white paper will 
focus on the nutritional strategies for older 
adults aged over 50 years, as it presents the 
most urgent challenge. 



Figure 6: Total deaths caused by NCDs among 
global adults over 60 years old21

Figure 4: Past and projected population life expectancies for men and women globally from 2010-203014
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Figure 7: Voluntary global targets set by  
WHO to support the prevention and control of 
NCDs by 202522
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An older population
In 2015, 7% of the global population was aged 65 years or above. This 
is expected to increase by more than 60% in just 15 years, bringing 
that proportion to 16.7% of the total population – an estimated 1 billion 
persons. At the same time, the younger population aged under 20 years 
is estimated to remain relatively flat – from 2.5 billion in 2015 to 2.6 billion in 2030.15  

Figure 5: Proportion of US adults aged 65 years and older  
from 1900-201016
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The consequences of an increasingly older 
population are profound, as an extended 
lifespan brings a new set of challenges. 
Although there is no ‘typical’ older person, 
most individuals aged over 65 years will 
inevitably experience various health concerns 
at some stage.17 This is largely associated 
with the rise of NCDs and other age-related 
chronic diseases, such as osteoporosis, type 
2 diabetes, cardiovascular disease (CVD) and 
cancer. In the US, for example, approximately 
80% of people aged over 65 years have at 
least one chronic condition, and 77% have at 
least two.18 As the worldwide population 
increases, the number of people dying from 
NCDs is estimated to increase from 36 million 
in 2008 to 52 million in 2030.19 It is a serious 
issue; in 2013 all 194 member states of the 
United Nations’ WHO agreed on a global 
strategy to lower the incidence of NCDs. The 
Global Action Plan for the Prevention and 
Control of NCDs 2013-2020 aims to reduce the 
deaths from NCDs by 25% by 2025 through 
nine voluntary global targets (figure 7).20
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Figure 8: Proportion of the elderly US population with nutrient intakes below the country’s recommended 
reference values23

Population % below reference value: 50-75 25-50 5-25 <5>75
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THE ECONOMIC BURDEN ON THE GLOBAL HEALTHCARE SYSTEM
A rapidly aging population is having a significant 
impact on economies and societies across the 
world. In general, older age is associated with 
an increased requirement for care – and 
therefore, healthcare expenditure. However, 
this varies across the world (figure 9). In the 
US, for example, healthcare costs for age-
related chronic diseases are much higher than 
in Austria and the UK, reflecting the differing 
approaches to healthy aging globally.24

Research shows that the economic burden 
associated with an aging population is 
skewed towards wealthy, industrialized 
countries – this is mainly due to high incomes, 
increased healthcare spending and a rapidly 
aging population.25 However, it is estimated 
that the cost of aging in middle-income 
countries will also increase in upcoming 
years, due to the steep rise of NCDs in these 
areas.26 The impact of an aging population 
also has wider socioeconomic consequences. 
Older people depending on family for care 
can reduce productivity, as well as overall 
labor contribution. 

Figure 9: Rising healthcare costs in seven countries from 1970-201627
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Older adults are particularly at risk of NCDs, 
as lifestyle factors, such as nutrition and 
exercise, play a key role in risk reduction. Low 
nutritional status is prevalent among the 
elderly, due to decreased income, lower levels 
of physical activity, lack of social contact and 
an increased risk of dementia and other 
psychological factors. Research has shown 
that nutritional intake remains below 
recommendations for many elderly people. 

For instance, only 50% of older adults in the 
US currently meet the Estimated Average 
Requirement (EAR) for vitamin A, 40% for 
vitamin C and up to 75% for vitamin E (figure 
8). Age can also prove a biological barrier for 
achieving adequate intake; serum vitamin B12 
concentrations are not absorbed well due to 
age-related chronic diseases, such as 
atrophic gastritis.

Despite widespread low micronutrient levels 
in the elderly and the associated nutritional 
frailty, older people can also be obese as the 
result of longstanding poor diet quality, that is 
often energy-dense and nutrient-deplete. 
This can lead to an increased risk of 
malnutrition – or so-called ‘hidden hunger’ – 
as older people are often deficient in many 
essential micronutrients.
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Case study:  
Japan
Okinawa Island,
in Japan, is well-known
for being home to the 
world’s longest living population – 
and nutrition has been suggested as 
playing a key role in this achievement.28 
Research highlights how people on 
Okinawa Island tend to consume low-
calorie, nutrient-dense foods, with a 
particular emphasis on pharma-
cologically active phyto- and marine 
compounds, such as wild Okinawan 
turmeric and purple sweet potatoes.29 
Studies have shown that the Okinawan 
diet has led to a 80% lower rate of 
coronary heart disease (CHD) and 
40% improvement in cancer mortality, 
compared to the US population.30 The 
most extensive analysis to-date, 
based on five decades of nutritional, 
phenotypic, epidemiologic and 
demographic data, found that 
Okinawans consumed approximately 
11% fewer calories (1,785 kcal per 
day) than would normally be 
recommended for maintaining body 
weight, which is consistent with a 
caloric restrictive diet.31

EVIDENCE: THE IMPORTANCE OF NUTRITION IN AGING

The relationship between nutrition and health 
is complex. Despite the widespread evidence 
to suggest that vitamins, minerals and 
omega-3s are essential in maintaining human 
health, average intakes remain low worldwide 
– even in developed countries. Although 
there is a significant body of research on the 
short-term benefits of essential nutrients on 
health, emerging studies highlight the 
potential of micronutrients over the longer 
term – in particular, in aging. 

Figure 10: Triage theory: 
micronutrients for long-term 
health33
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Furthermore, excess calorie intake that results 
in obesity may also contribute to a state of 
'nutritional frailty' in vulnerable, older adults, 
due to longstanding poor, energy-dense and 
nutrient-deplete diets. It is often difficult for 
older people to obtain the right amount of 
nutrients, because many experience changes 
in taste and smell, loss of appetite, dental and 
chewing problems and reduced mobility, as 
well as limited access to high quality, fresh 
food. As such, mature adults routinely fall 
below recommended nutrient levels, 
including calcium, vitamins D and E, dietary 
fiber, magnesium, potassium, zinc, protein 
and omega-3 fatty acids, among others.

Case study: the 
United States
A number of reports 
state that Americans
do not currently meet federal dietary 
recommendations. For instance, a 2015 
report by the US Dietary Guidelines 
Advisory Committee stated that key 
nutrients, such as vitamins A, C, D and E, 
calcium, magnesium, potassium, iron, 
fiber and folate, are under-consumed by 
the majority of the US population.34 

Furthermore, in a study collating data 
from over 16,000 people in the US over 
four years, it was reported that most did 
not meet recommendations for all the 
nutrient-rich food groups, except total 
grains, meat and beans. However, the 
consumption of solid fats, added sugars 
and alcoholic beverages – so-called 
‘empty calories’ – was widespread 
across the sample group. Older adults 
were found to be particularly 
vulnerable; 80% of people aged over 
71 years had an intake of empty 
calories that exceeded the 
discretionary calorie allowances.35

THE ROLE OF MICRONUTRIENTS FOR HEALTHY AGING 
Extensive research highlights that diets 
including low-fat dairy products, fruit, whole 
grains, poultry, fish and vegetables, with a 
lower intake of meat, fried foods, sweets, high-
energy drinks and added fat have been 
associated with superior nutritional status, 
quality of life and survival among older 
adults.36 For instance, there is evidence to 

suggest that dietary fiber may play an 
important role in preventing colonic cancer 
and in treating bowel diseases and symptoms.37 
In addition to the benefits of a well-balanced 
diet, supplements could show promise as part 
of a preventative approach to healthy aging – 
magnesium, for example, has been linked to 
the aging process, with associations found 
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between inadequate magnesium intake and 
certain neuromuscular and cardiovascular 
disorders in the elderly.38 While further studies 
are needed, there is significant evidence to 
suggest that micronutrients and omega-3 fatty 
acids could play a valuable role in supporting 
specific biological functions in the risk 
reduction of age-related chronic disease. 

In fact, there is a growing body of evidence for 
Triage Theory, which was developed by Dr. 
Bruce Ames and states that as the result of 
recurrent shortages of micronutrients during 
evolution, natural selection has developed a 
strategic rationing response (figure 10). This 
has meant that vitamins and minerals are 
preferentially retained by proteins for short-
term survival and reproduction, but the 
proteins essential in the protection against 
aging are starved of micronutrients and are 
thereby disabled. The theory suggests that in 
order for vitamins and minerals to ‘trade-off’ 
between short-term survival and long-term 
health, it requires different mechanisms for 
both. According to the mechanistic, genetic 
and epidemiological evidence in a key study, 
this metabolic reaction could accelerate age-
related chronic diseases, such as CVD, 
immune dysfunction and cognitive decline.32

The Triage Theory is especially noteworthy 
when looking at the nutritional diets of the 
elderly globally. Energy intake and body 
weight are both critical factors for healthy 
longevity in old age. Evidence on calorie 
restriction has so far been unclear, as long-
term, randomized studies are generally 
unfeasible and unethical. 



Cardiovascular health 

health. In a review of adults with low plasma 
vitamin E and C levels, vitamin E 
supplementation resulted in a significant 
reduction in arterial stiffness.50

Studies have also found an important link 
between higher vitamin C intake and a lower 
risk of CHD.51 For example, an instrumental 
meta-analysis found that high-level vitamin C 
supplementation (500 mg median dose) over 
a course of two months helped to reduce 
blood pressure in adults.52 Not only this, a 
bank of evidence indicates that an intake of 
vitamin C over 500 mg (between 500 and 
3,000 mg) may result in improved vasodilation 
in individuals with CHD.53

Vitamin D may also support heart health in 
older adults. An analysis of over 41,000 
medical records found that vitamin D 
inadequacy, which was the case in 30% of the 
selected group, was associated with 
increased prevalence of cardiovascular 
conditions, including hypertension, coronary 
artery disease and stroke.54 This is further 
substantiated by evidence that shows that 
suboptimal vitamin D levels have been linked 
with arterial stiffness, which is one of the 
main causes of high blood pressure.55 

Hypertension risk reductions of up to 30% 
have also been observed in people with a 
sufficient vitamin D blood level, compared to 
those with an insufficient status.56

There are several major ongoing clinical trials on the use of micronutrients and 
omega-3 fatty acids in the risk reduction of age-related chronic diseases. The results 
of these studies are to be presented shortly. The VITAL study, for instance, is currently 
assessing men and women across the US to investigate if a daily dietary supplement 
of vitamin D and fish oil can help reduce the risk of developing cancer, heart disease 
and stroke in people who do not have a prior history of these illnesses.45

A second, separate clinical trial in Europe is also expected to clarify the role of 
vitamin D (2,000 IU/d), when used in combination with omega-3 fatty acids (1 g/d) 
and a home exercise program in the prevention of disease in older age. The results 
from the DO-HEALTH study are expected to be published shortly, and will examine 
five primary endpoints: the risk of incident non-vertebral fractures, the risk of 
functional decline, the risk of blood pressure increase, the risk of cognitive decline 
and the rate of any infection.46

Another pivotal study is Lifelines, which examines the more general mechanisms of 
aging, and the subsequent development of chronic diseases in the Netherlands. 
Lifelines collects data and biological samples on a large scale, to create a biobank and 
databank. This information will then be made available for use in public health policies.47

CVD is the leading cause of death 
worldwide; more people die annually 
from this condition than any other 
cause. Representing 31% of all global 
deaths, it continues to be one of the 
biggest threats to human health.48 
Given the prevalence and severity of 
the condition, risk reduction has 
been a key priority in recent public 
health policies. Age is an important 
risk factor for CVD, but this can be 
reduced partly by the modification of 
traditional coexisting risk factors. 
This includes a number of modifiable 
lifestyle behaviors, including:49

•	 Dietary patterns
•	 Obesity
•	 Lack of exercise
•	 Alcohol
•	 High cholesterol 

•	 Diabetes
•	 Psychosocial 

factors
•	 Smoking

Research on the role of micronutrients 
indicates positive results in reducing the risks 
associated with CVD. Hypercholesterolemia is 
highly prevalent in the elderly population, due 
to its association with environmental factors 
and comorbidity.39  A pivotal clinical trial, the 
Japan EPA Lipid Intervention Study (JELIS) 
was the first large-scale, prospective 
randomized trial on the use of EPA with 
statins. The results demonstrated that EPA 
supplementation can extend the benefits of 
statins in patients with hypercholesterolemia.40

As well as the potential heart health benefits 
of EPA and DHA, there is emerging evidence 
to suggest that vitamin E may play an 
important role in reducing the oxidative stress 
and inflammation that is associated with the 
onset of CVD.41 As well as protecting cells 

A recent meta-analysis demonstrated 
that EPA, together with DHA, can 
significantly reduce the risk of CHD in 
individuals with elevated triglycerides 
(>150mg/dL) or LDL cholesterol (>130 
mg/d).42 In addition, another recent 
meta-analysis demonstrated that 
supplemental EPA and DHA, 
compared to a placebo, significantly 
reduces the risk of cardiac death.43

from damage, the micronutrient may help to 
limit oxidative damage to fatty acids, 
including EPA and DHA. This means that more 
vitamin E could be required in individuals 
with higher levels of omega-3 intake.44 

Vitamin E also holds potential in arterial 
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Brain health Cognitive health

There is substantial evidence that supports 
the use of omega-3s EPA and DHA in 
protecting brain health in older people. A 
comprehensive meta-analysis demonstrated 
that EPA and DHA supplementation 
significantly improved episodic memory in 
healthy adults with mild memory complaints, 
regardless of initial cognitive status.64 This is 
consistent with other findings, which indicate 
that a diet rich in fish oil for older people has 
beneficial effects on white matter 
microstructural integrity and grey matter 
volume in frontal, temporal, parietal and 
limbic areas in the left hemisphere.65

In addition, the antioxidant properties of vitamin 
E may help to protect cells from damage 
associated with oxidative stress caused by free 
radicals. The mechanisms of coping with 
oxidative stress are reduced as individuals 
age, which can result in neurodegeneration. 
Associations have been found between high 
plasma vitamin E levels and cognitive 
performance, which has led to further studies 
on the ability of the micronutrient to support 
brain health in mature adults.66 Additional 
research indicates that vitamin E may slow the 
progression of Alzheimer’s disease.67

A further noteworthy study for older people 
indicates the potential brain health benefits of 
B vitamins in the risk reduction of Alzheimer’s 
disease. Brain atrophy is a common 
observation in mature adults with cognitive 
decline. B vitamins have been shown to slow 
the rate of atrophy in the brain by up to 30%, 
compared to a placebo.68 Furthermore, a 
separate review from the Baltimore 
Longitudinal Study of Aging found that 
subjects who received a daily intake of more 
than 400 mg of folate had a 55% reduction in 
the risk of developing Alzheimer’s disease.69

Although more research is needed to 
establish the long-term effects, emerging 
research also highlights the potential role 
that beta-carotene, lutein and vitamin D3 
could play in reducing the risk of age-related 
cognitive decline. Beta-carotene is a precursor 
for vitamin A, that so far has been shown to 
have a promising effect on cognition.70 As well 
as the potential benefits of lutein on eye 
health, it may also support cognition.71 
Furthermore, vitamin D3 is implicated in 
neurotransmission, in the coordination of 
motor function and in mood. As such, the 
micronutrient has demonstrated a positive 
influence on cognition, as well as brain 
energy, depression and mood.72
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Cognitive health and mental wellbeing, such 
as depression, is becoming an increasing 
challenge in the face of an aging population. 

Over the age of 65 years, 
dementia prevalence 
doubles with every five-year 
increment in age.58

65

Depression is a growing concern 
across the globe and a major 
contributor to the general 
burden of disease. 300 
million people are currently 
estimated to be affected by the 
illness worldwide.57

There are currently 44 million 
people living with dementia 
globally, and the number is 
estimated to double by 2030 
and more than triple by 2050.

Dementia is one of the major 
causes of disability and 
dependency among older 
people worldwide.59

 

Alzheimer’s disease is the 
most common cause of 
dementia and contributes 
to 60–70% of cases.

expensive and require shorter term studies. 
However, research on the use of nutritional 
intervention in brain health has been 
promising. While initial investment in this 
research is required, the high social and 
public return-on-investment means that 
nutrition could present a viable option in 
supporting cognitive health and mental 
wellbeing, which may decline with aging. 

Mental wellbeing 

Promising studies have suggested that 
omega-3 fatty acids could play an important 
role in reducing the risk of depression. 
Although findings have historically been 
mixed in more serious cases of depression, 
several more recent clinical trials have been 
noteworthy. In a meta-analysis of over 6,000 
participants with diagnosed depression 
receiving omega-3s EPA and DHA, the results 
were positive. EPA-predominate formulations 
(>50% EPA or 1-2 g EPA range) demonstrated 
superior antidepressant efficacy compared 
with a placebo, whereas DHA-predominate 
formulations showed no benefit.60 Another 
key meta-analysis suggested a beneficial 
overall effect of a high intake of EPA (>60% 
EPA) in patients with major depressive 
disorder taking antidepressants.61

Recent scientific findings from Norway reveal 
a strong association between low vitamin D 
levels in the blood and increased adverse 
psychotic symptoms and depression.62 This 
has been further backed up by a meta-analysis 
that suggests EPA (1-2 g) and vitamin D (>1,500 
IU/d) can reduce depressive symptoms 
beyond the placebo, and could therefore have 
significance in clinical and public health.63

Like CVD, in recent years there has been much 
more focus on treatment rather than 
preventative approaches to maintaining good 
brain health, as they are generally less 

Key statistics for mental health



Emerging studies highlight the potential 
benefits of lutein and omega-3s in maintaining 
eye health. Particularly given the prevalence 
of age-related macular degeneration (AMD) 
and cataracts in older adults, any 
developments in this area could significantly 
improve quality of life for this demographic. 

Eye health 

AMD is a progressive eye disease and 
the main cause of blindness in people 
aged over 50 years. In the US alone, 
the number of people with AMD is 
expected to reach 5.44 million by 
2050.73  Cataracts is a growing 
problem around the world; it affects 
20 million people worldwide, and is 
responsible for 51% of blindness.74  

In addition, further research has demonstrated 
improved visual performance in adults with 
lutein intake. For example, a meta-analysis 
found that lutein supplementation helped to 
increase macular pigment optical density 
(MPOD) values, while also improving visual 
acuity and contrast sensitivity in AMD 
subjects (20 mg/d in first three months, then 
10 mg/d in months 4-6).76 Not only this, but 
lutein intake is also associated with significant 
decreases in inflammation activity in the 
macula in subjects receiving 10 mg/d. This 
highlights how high lutein intake could 
control the inflammatory pathway of the 
innate immune system in patients with AMD.77

There have been several studies on how older 
people can lose macular pigment (MP) with 
age. Decreased MP levels can lead to a decrease 
in scotopic and shortwave sensitivity, which can 
result in loss of visual acuity. A double-blind, 
placebo controlled study examined the visual 
effects of 10 mg/d zeaxanthin in 115 young, 
healthy subjects over a year. It found that 
MPOD significantly increased with 
supplementation compared with a placebo. 
Chromatic and photo stress time also 
increased, in line with previous studies.78

As well as lutein and zeaxanthin, there has 
been emerging scientific evidence on the 
benefits of omega-3 fatty acids in the 
protection of adult eyes from dry eye syndrome. 

Another highly prevalent condition in people 
over 65 years, it is estimated that over 3.23 
million North Americans currently suffer from 
dry eyes, which can severely affect quality of 
life.  Studies also show  that consumption of 
omega-3 fatty acids, like EPA and DHA, could 
offer an effective therapy in the management 
and treatment of dry eye syndrome.79,80

The potential of micronutrients in the 
protection of the elderly’s eye health is 
promising. The REACT (Roche European Anti-
Cataract Trial) study evaluated whether daily 
supplementation of an antioxidant 
micronutrient combination can delay, stop or 
reverse the progression of AMD. The results 
indicated a significant reduction in the 
cataract progression rate in the subjects that 
received supplementation in vitamins C, E 
and beta-carotene, although more research is 
still needed at this stage.81

Further positive results have been found with 
zinc, which is highly concentrated in the eye, 
primarily in the retina and choroid – the 
vascular tissue layer under the retina. Zinc 
levels tend to decline in the eye with 
advancing age, but there is emerging evidence 
that suggests high doses could improve eye 
health. Initial trials showed that 200 mg/d of 
zinc sulfate could further reduce vision loss in 
patients with AMD.82

The Age-Related Eye Disease Study 2 
(AREDS2) is currently the largest human study 
ever conducted  on nutritional supplements 
related to eye health.75 The results found that 
intake of lutein and zeaxanthin led to an 18% 
reduction in the risk of progression to 
advanced AMD over a five-year period, as well 
as a significant reduction in the progression 
of cataracts. There was a 36% risk reduction 
in progression to severe cataracts and a 32% 
risk reduction to cataracts surgery. 
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Vitamin E is considered one of the more 
effective nutrients in enhancing immune 
function. Several studies show that vitamin 
E deficiency impairs humoral and cell-
mediated immune functions. Further to this, 
vitamin E levels above those recommended 
in the older generation have been associated 
with increased resistance against a 
number of pathogens. Although vitamin E 
supplementation has resulted in improved 
cell-mediated immune function in the elderly, 
responses are varied depending on baseline 
levels of response and genetic factors.94 

Immune function declines with age, 
leading older adults to become more 
susceptible to infections. Low T-cell 
mediated activity has been shown to 
increase morbidity and mortality 
from infectious disease and cancer in 
the elderly.93 Although the process  
of aging accumulates cellular, 
molecular and organ level damage, 
research highlights the promise of 
nutrition in improving immune 
function in the elderly. 

There have also been several studies on zinc’s 
effect on infection in the elderly. In a controlled 
clinical trial, institutionalized elderly people over 
the age of 65 years had a significant decrease in 
the mean number of respiratory infections over 
a two-year period of zinc supplementation.95 

Zinc deficiency is widespread worldwide, 
but more research is needed to determine 
optimal zinc intake in the elderly. 

Recent studies have indicated that 30% of 
elderly nursing home residents in the US have 
low serum zinc levels, which was associated 
with an increased incidence and duration of 
pneumonia.96 Furthermore, zinc supplementation 
in elderly adults with low serum zinc levels has 
been shown to improve their zinc status and 
T-cell mediated function.97 It has been noted, 
however, that although zinc shows promise in 
improving immune function, high levels in older 
adults with adequate zinc status might not be 
beneficial, and instead could cause harm. It is 
therefore key that healthcare providers take 
a more tailored approach when considering 
nutritional intervention,  rather than a one-
size-fits-all methodology. Further studies are 
also needed to establish the effects of these 
micronutrients on targeted populations. 

Immunity

Intake of vitamin D above 
recommended levels (between 700 
and 800 IU per day) could reduce the 
risk of hip and nonvertebral fractures 
in ambulatory or institutionalized 
elderly people, while additional 
calcium supplementation could 
provide further benefits.92

The role of protein in the diets of older people 
is well established in maintaining muscle 
mass. There is strong evidence to suggest 
that adequate protein intake can help limit 
and treat age-related decline in muscle mass, 
like sarcopenia, strength and functional 

Malnutrition in older people is 
strongly associated with frailty and 
ultimately, primary or secondary 
sarcopenia. These conditions can 
lead to disability, including loss of 
independence, falls, fractures and 
even death. In the US, 92% of people 
aged over 65 years develop 
sarcopenia, and 95% after 80 years. 
In older adults with osteoporosis, the 
risk of frailty is doubled.83

in improved quality of life. Vitamin D deficiency 
has been associated with a greater incidence of 
hip fractures in many populations, including 
post-menopausal women.89 Furthermore, a 
study found 50% of American women 
hospitalized due to hip fractures had signs of 
vitamin D deficiency.90

Consistent with these learnings, further 
research indicates that vitamin D 
supplementation is more beneficial when 
taken together with calcium. One study 
showed that this was the case with elderly 
women who have suffered hip fractures – 
thereby reducing the incidence of secondary 
falls. This is particularly noteworthy as 
survivors of hip fractures are at a five- to ten-
fold increased risk of a second hip fracture.91

Muscle maintenance and bone health
abilities. In combination with exercise, nutrition 
is considered an important factor in muscle 
maintenance. However, nutrition can be a more 
viable option for much older adults, particularly 
when used together with increased resistance 
exercise. For instance, there is emerging 
evidence to suggest a benefit of omega-3 fatty 
acids in individuals with aging- or chronic 
disease-associated sarcopenia, as well as in 
enhancing anabolic responses to exercise.84,85 

Nutrition is also an important aspect, as it has 
been suggested that older adults require a 
higher protein intake than younger people, 
otherwise muscle proteins can be degraded 
faster than they are synthesized.86

Similarly, bone health can have a severe impact 
on the mobility of the elderly. It is estimated 
that nearly 200 million people currently suffer 
from osteoporosis globally, of which it is 
increasingly prevalent in individuals aged over 
50 years old.87 According to one study, nearly 
75% of hip, spine and distal forearm fractures 
occur among patients aged over 65 years old, 
underlining the importance of bone health in 
the elderly.88 There is evidence that vitamin D 
and calcium supplementation could help in risk 
reduction for osteoporosis, which could result 
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Case study: 
Finland
Relatively small 
changes in lifestyle 
can lead to significant
outcomes. Historically, Finland had 
one of the highest incidences of 
heart disease in the developed 
world. As part of a government 
policy targeting diet and lifestyle, 
new initiatives were implemented, 
including nationwide salt reductions 
and better product labeling. As a 
result of these primary health care 
measures, there were substantial 
improvements in the care of patients 
with myocardial infarctions. This led 
to the number of cases of CVD and 
other heart diseases falling 
dramatically – CVD mortality in men 
has reduced by up to 65%.101

Recommended doses for older 
adults
Given the difficulties for some older 
adults in consuming enough 
micronutrients in their diets, there is 
evidence to suggest that 
supplementation could be 
complementary to a healthy, 
balanced diet – although it remains a 
controversial topic. In light of the 
research in the area, a report has 
outlined recommended doses for a 
range of key micronutrients:102

•	 Vitamin B12: 2.4 μg/d for adults 
over 50 years

•	 Vitamin D: 600 IU/d up to 70 years, 
800 IU/d 70 years and above

•	 Calcium: 1,000 mg/d for men aged 
51 to 70 years, 1,200 mg for 
women aged 51 to 70 years and for 
all adults aged over 70 years

ASSESSING PROMISING NUTRITIONAL SOLUTIONS 
FOR HEALTHY AGING
Despite the knowledge gaps that exist in 
healthy aging research, there is still a 
substantial body of evidence to suggest that 
incorporating nutritional evaluations and 
services into preventative care for aging adults 
could prove beneficial in avoiding and 
minimizing the effects of age-related chronic 
diseases. This could be achieved by optimizing 
nutrition screenings and dietary assessments, 
as well as re-evaluating how current body 
mass index (BMI) guidelines are calculated in 
mature adults. One study found that in patients 
over the age of 65 years, physicians need to be 
‘aggressive’ in instituting preventative 
measures for those at risk of malnutrition. By 
providing clinicians with the tools and 
education to complete successful assessments 
of patients, the nutritional status of the elderly 
could be greatly improved.98

Given that there is no ‘typical’ older person, a 
more targeted approach to nutrition could 
offer an effective strategy in the risk reduction 
of age-related chronic diseases. By assessing 
patients on biological age, rather than 
chronological age, there is an opportunity for 
preventative measures to form the basis of 
primary healthcare. For instance, a pivotal 
review found that with regular screenings as 
part of a wider healthcare strategy, a solid 
foundation could be formed in health 
modulation in later years. 

This theory has been supported by a wide 
range of studies, including a pivotal call-to-
action review from the interdisciplinary 
Alliance to Advance Patient Nutrition, which 
highlights the critical role of nutrition in 
clinical care in the US. According to the paper, 
preventing and treating hospital malnutrition 
offers an opportunity to optimize patient care, 
improve clinical outcomes and reduce costs. 
However, further work needs to be done to 
raise awareness of malnutrition and the 
importance of nutrition.99

As well as the inferred health benefits for older 
people, a preventative nutritional strategy 
presents a cost-effective option for healthcare 
providers. A recent market research report 
found that targeted dietary supplementation 
could help to reduce expenditure associated 
with aging. For example, the use of omega-3 
supplements (1,000 mg/d) in adults over 55 
years in the US could potentially save as much 
as $2.06 billion on average per year in hospital 
utilization costs for CVD, with a cumulative 
saving of $16.46 billion from 2013 to 2020.100 
Similarly, the use of folic acid, and vitamins B6 
and B12 in the target population at a 
preventative level could save on average $1.52 
billion per year in CVD-related hospital costs.
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Key take-away messages

•	 Life expectancy has increased 
substantially in recent years, bringing 
a wide range of NCDs and other 
age-related chronic diseases that 
affect heart, brain, eye, bone and 
muscle health, as well as immunity

•	 The aging population is having a 
severe socioeconomic impact across 
the world, as older people in poor 
health become more dependent on 
others in everyday life

•	 Healthy aging has become a key priority 
in global healthcare policies, but more 
awareness is needed to ensure quality 
of life is improved

•	 Malnutrition is prevalent in the elderly, 
due to poor, energy-dense nutrient-
deplete diets – leading to a state of 
‘hidden hunger’

•	 Extensive scientific evidence indicates 
the potential positive health benefits of 
micronutrients, including B vitamins, 
vitamins D and E, calcium, omega-3 
fatty acids EPA and DHA, lutein and zinc 

in reducing the risks of age-related 
chronic diseases

•	 By improving adequate nutrition in 
older people as part of a preventative 
approach, there could be significant 
cost savings

•	 More evidence is needed to ascertain 
the long-term effects of nutritional 
strategies in this life stage, but studies 
so far have been promising. Cross-sector 
working could also prove important in 
furthering research in this area

CONCLUSION 
Through a combination of good lifestyle 
choices, including a nutritious diet and 
physical exercise, healthy aging is a realistic 
objective. By improving quality of life in older 
people and enabling them to have a better 
relationship with their local community, these 
additional years can be enjoyed as much as 
possible. Allowing elderly people to care for 
themselves not only helps improve state of 
mind, but also lightens the burden for families 
and wider society. 

While a healthy, nutrient-rich diet appears to 
be a broad, all-encompassing solution, the 
specific health benefits of the varied 
micronutrients and omega-3 fatty acids 
within it could prove highly beneficial in older 
people. Particularly given widespread 
nutrient deficiencies in mature adults across 
the globe, nutrition presents an affordable 
and safe strategy. As the range of studies 
reviewed in this paper has shown, a long-term 
preventative model based on improved 
nutrition could be a viable option for the risk 

reduction of age-related chronic diseases, 
especially compared to more expensive 
treatment alternatives. 

Although further research is needed to learn 
how dietary requirements change during the 
aging process, implementing a framework of 
action for intervention strategies could prove 
beneficial across a range of sectors. As such, 
fortified food and supplementation could help 
to increase overall nutrient levels, allowing 
people to enjoy healthy years later in life. 
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