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Abstract

The global demographic shift towards an aging population presents significant challenges in
nutritional health for older adults. This review discusses the current research revealing the role of
dietary supplements in addressing common nutrient deficiencies and supporting the health of the
elderly. As the number of individuals aged 60 and older is expected to double by 2050, understanding
the impact of age-related physiological changes on nutrition is crucial. Elderly individuals face an
increased risk of nutrient deficiencies due to decreased appetite, impaired absorption, and chronic
health conditions. Key deficiencies often observed include calcium, vitamin D, zinc, iron, vitamin B,
and omega-3 fatty acids. These deficiencies are critical for bone health, immune function, cognitive
abilities, and muscle maintenance. This review evaluates evidence from peer-reviewed studies and
clinical trials, highlighting the efficacy and safety of various supplements in mitigating these
deficiencies. Additionally, it explores the role of dietitians in managing nutritional care for the elderly,
emphasizing the need for personalized dietary strategies. The findings underscore the importance of
targeted nutritional interventions and supplementation to enhance the aging population’s well-being
and quality of life.
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Introduction

The global population is undergoing a significant demographic shift, marked by an exceptional increase in
the number of older adults worldwide. According to the World Health Organization, the number of people
aged 60 and older is projected to increase from 1 billion in 2020 to 2 billion by 2050 [1]. This demographic
trend, often referred to as an aging population, results from declining fertility rates and increasing life
expectancy in many parts of the world [2].

An older adult is typically defined as someone 65 years or older. A geriatric patient, however, is not strictly
defined by age. Instead, this term refers to individuals who are highly frail and have multiple ongoing health
issues, a condition that becomes increasingly common in those over the age of 80. [3].

As individuals age, they face physiological changes that can create unique nutritional challenges. These age-
related alterations can significantly impact dietary intake, nutrient absorption, and overall nutritional status
in the elderly population. Older adults often face unique nutrition challenges, such as decreased appetite,
reduced nutrient absorption, and increased risk of malnutrition and micronutrient deficiencies [3]. These
nutritional vulnerabilities can contribute to the development of chronic diseases, functional decline, and
impaired quality of life among the elderly.

In this context, using nutritional supplements has become increasingly important in supporting the health
and well-being of older adults. A comprehensive understanding of the evidence-based use of supplements
in the elderly is essential for these healthcare professionals to provide optimal nutritional care [4].

This review article aims to clarify the cause and benefits of using nutritional supplements for the elderly,
revealing the common nutrient deficiencies, the efficacy, and safety of various supplement types, and
discusses the most important factors that cause reduced appetite and poor nutrition in the elderly and the
potential role of nutritional supplements in addressing this issue.

Nutritional Needs of the Elderly

Common Nutritional Deficiencies

Common nutrient deficiencies observed in the elderly include inadequate intake of protein, vitamins (e.g.,
B12, D, and E), minerals (e.g., calcium, magnesium, and zinc), and omega-3 fatty acids. These deficiencies
affect the overall health, immune function, cognitive abilities, and physical function. Malnutrition, a state
of nutrition where a deficiency or excess (or imbalance) of energy, protein, and other nutrients causes
measurable adverse effects on body form and function [9], is a serious issue for older adults, particularly
those in hospitals. It can arise from insufficient food intake due to illness or difficulty with mobility and
swallowing, leading to more health problems, longer hospital stays, and a higher risk of infections. Regular
check-ups are essential to prevent and treat malnutrition, ensuring that older adults receive the nutrition
they need to maintain health and improve their quality of life [5].
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Figure 1. Development of micronutrient deficiency [24].

Vitamin B12: Often recommended for supplementation, as elderly individuals are at higher risk of
malabsorption due to atrophic gastritis and reduced stomach acid production [6]. Vitamin D: Crucial for
maintaining bone health and preventing falls and fractures in the elderly [7]. Calcium and Magnesium:
Supplements can help address these minerals' decreased absorption and utilization in the aging population
[8]. Magnesium absorption is reduced by 30% with aging [9].

Omega-3 Fatty Acids: Omega-3 supplementation has improved cognitive function, decreased the risk of
cardiovascular disease, and reduced inflammation [12]. This is particularly relevant for the elderly, who are
at greater risk of cognitive decline and cardiovascular comorbidities.

Calcium and Vitamin D3 are crucial for maintaining healthy bones. As people age, they often lose bone
density, which leads to fractures and difficulty moving, especially in older adults. Women are particularly
vulnerable to significant bone loss after menopause, due to lower estrogen levels. This decrease in estrogen
leads to reduced calcium absorption in the intestines, less calcium reabsorption by the kidneys, and
increased breakdown of bone tissue. A deficiency in Vitamin D3 worsens the situation by lowering calcium
absorption, partly due to decreased production from sunlight exposure and limited sun intake. Additionally,
the kidneys become less effective at converting Vitamin D3, and the intestines struggle to absorb it. Low
levels of 25(OH)D in the blood are associated with greater muscle weakness, reduced physical ability, and
an increased risk of falls and fractures in older adults. Several dietary factors influence calcium absorption
in the intestines, including antinutrients such as phytates, oxalates, and tannins, which bind to calcium
and hinder absorption. A diet high in sodium also leads to increased calcium loss through urine, reducing
overall calcium retention in the body [13,14].

Zinc is an essential micronutrient that plays a key role in many bodily functions, including enzyme activity,
immune system health, DNA synthesis, and the metabolism of other micronutrients. Older adults often have
low serum zinc levels, which weakens their immune systems, making them more susceptible to infections
and illnesses. Aging negatively affects T-cell function, and zinc deficiency worsens this problem. Lack of
production of metallothionein leads to imbalances of zinc in the gut and other tissues. Certain dietary
factors, such as phytates, iron, and calcium, hinder zinc absorption. However, some studies indicate that
phytates may not be the main reason for decreased zinc absorption [13].

Iron deficiency is common in older adults and often results in anemia. Several factors contribute to this
issue, including decreased food intake, regular use of medications, gastrointestinal problems, and concealed
bleeding. Iron malabsorption can also lead to excessive iron buildup in the body. Additionally, higher levels
of hepcidin, a hormone that decreases intestinal iron absorption, lead to lower iron levels [13].

The B-vitamin complex, including vitamins B6, B12, and folate, is essential for cellular function and brain
health. Deficiencies in these vitamins among older adults can impair cognitive function and contribute to
symptoms of depression. Severe deficiency is indicated by plasma vitamin B12 levels below 148 pmol/L,
while levels between 148 and 221 pmol/L suggest marginal deficiency. Low levels of B-complex vitamins,
particularly B6, B12, and folate, are associated with increased serum homocysteine levels, which raise the
risk of Alzheimer’s disease and dementia. Sufficient intake of these vitamins helps lower homocysteine levels
and reduce the risk of these conditions. The use of laxatives by older adults to treat constipation can also
disrupt gut metabolism and affect the absorption of B vitamins [13].
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Protein deficiency is common among older adults due to reduced food intake, which can lead to sarcopenia
or loss of muscle mass. Approximately 30% of individuals aged 60 and older, and more than 50% of those
aged 80 and above, are affected by sarcopenia. Inadequate protein intake causes muscle wasting, poor bone
health, functional decline, and frailty. It is recommended that older adults distribute their protein intake
evenly throughout the day. Aging reduces the body’s ability to produce muscle protein, but sufficient intake
of essential amino acids, especially leucine, can promote muscle protein synthesis. Consuming about 25-
30 grams of high-quality protein daily is necessary to achieve the benefits of leucine. Additionally, metabolic
changes in older adults decrease their ability to synthesize muscle protein [13,14].

Deficiency in omega-3 polyunsaturated fatty acids (PUFAs), particularly EPA and DHA, has significant
negative effects on older adults. Low levels of these fatty acids are linked to increased risks of dementia and
cognitive decline, as DHA is essential for brain function and neuroprotection. Insufficient omega-3 intake is
also associated with higher depressive symptoms, although the effectiveness of supplementation on mood
varies among individuals. Omega-3 deficiency contributes to cardiovascular risks, including atherosclerosis
and stroke, due to an unfavorable omega-3 to omega-6 ratio. This imbalance is associated with greater
plaque development in coronary arteries and may worsen existing cardiovascular conditions. Low omega-3
levels impair T-cell proliferation and increase pro-inflammatory cytokines, leading to heightened
inflammation. Omega-3 deficiency also adversely affects muscle mass and function, exacerbating age-related
anabolic resistance and contributing to sarcopenia, resulting in muscle wasting and functional decline
among older adults [19].

Challenges and Factors Contributing to Nutritional Deficiencies in the Elderly: A Holistic
Perspective

Nutritional challenges in the elderly increase the risk of malnutrition, particularly in those over 90 years
old, who face a nearly 40% higher risk compared to individuals under 70 years. Aging decreases dietary
intake and nutrient absorption, leading to higher morbidity and mortality rates. Socio-economic factors,
along with physical and mental health issues, also negatively impact nutrient intake in older adults [19].
Inadequate nutrition, often resulting in Protein-Energy Malnutrition (PEM), affects between 23 and 60% of
the elderly. This issue is exacerbated by physiological changes associated with aging that reduce food
consumption and cause nutrient deficiencies. Approximately 20-30% of older adults experience anorexia
due to loss of appetite, which is often linked to sensory impairments such as anosmia (loss of smell) and
hypogeusia (reduced taste) caused by diminished olfactory and gustatory functions, including dry mouth
and decreased taste bud sensitivity [13].

Hormonal changes further contribute to poor appetite in the elderly. Higher levels of hormones like
cholecystokinin (CCK), glucagon-like peptide-1 (GLP-1), and peptide YY (PYY) lead to early satiety, while
lower levels of ghrelin and insulin, along with increased leptin and proinflammatory cytokines (IL-1, TNF-a),
reduce hunger and delay gastric emptying. Gastrointestinal problems such as slow bowel motility, chronic
gastritis, and xerostomia (dry mouth) hinder digestion. Oral health issues like tooth loss and ill-fitting
dentures complicate eating, contributing to anorexia, frailty, and sarcopenia [13].

Psychological issues such as depression, relocation, and social isolation reduce the desire to eat. Swallowing
and chewing difficulties, along with the need for texture-modified foods, further impact food intake and
nutrient absorption. Current food recommender systems often lack personalization and accurate tracking,
making it challenging to meet the specific needs of older adults. A comprehensive approach should focus on
better tracking, personalized dietary recommendations, and supporting the emotional and social aspects of
eating [21].

The elderly also face an increased dependence on medications, which can interfere with nutrient absorption
and metabolism. Despite the increased need for nutrients like protein with age, many elderly individuals fail
to meet these needs, leading to conditions such as sarcopenia [26].

Gut health and nutrition challenges include age-related changes in digestion, chronic illnesses, and
medications such as antibiotics that alter gut microbiota. Limited and repetitive diets, often due to living
alone and avoiding raw vegetables and fruits, along with slower processing and decreased gastrointestinal
function, further affect gut microbiota and overall health [4]

Physiological Changes and Nutritional Challenges in Aging
1. Reduced Appetite and Food Intake: Many elderly individuals experience a diminished sense of taste and
smell, which leads to decreased interest in food and enjoyment of meals. Factors such as dental
problems, difficulty chewing or swallowing, and gastrointestinal disturbances like constipation further
contribute to reduced dietary intake in the elderly [25]. Environmental factors like social isolation,
cultural influences, and the eating environment (e.g., atmosphere, eating effort, eating with others) also
impact food consumption [20].
2. Nutrient Absorption and Malabsorption. Nutrient absorption declines with age. For instance, vitamin
B12 absorption decreases due to age-related atrophic gastritis and reduced stomach acid production.
Similarly, calcium absorption may be impaired by factors such as lactose intolerance, reduced vitamin
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D synthesis, and decreased intestinal calcium transporters. These malabsorption issues predispose the
elderly to nutrient deficiencies. Chronic diseases and polypharmacy add complexity to nutritional
challenges. Many elderly individuals have multiple co-morbidities, such as cardiovascular disease,
diabetes, and cancer, impacting their nutritional needs and status. [8,46].

3. Medications used to manage these conditions may interfere with nutrient absorption or utilization. A
study found that 50% of those taking 10 or more medications were malnourished or at risk.
Polypharmacy was associated with reduced fiber intake, fat-soluble B vitamins, and minerals, along with
increased cholesterol, glucose, and sodium [15].

Nutritional Needs and Recommendations for Older Adults

Energy and Protein Intake

Energy Requirements: Older adults should aim for an energy intake of 30 kcal/kg of body weight per day
[13].

Protein Recommendations: A minimum protein intake of 1 g per kg of body weight per day is essential.
This value should be individually adjusted to nutritional status, physical activity level, disease status, and
tolerance [15].

Fiber Intake: Fibers daily amount of 25 g is considered adequate for normal laxation in adults.
Micronutrient Recommendations: General Guidelines: Dietary recommendations for micronutrients for
older persons do not differ from those for younger adults. The Reference Nutrient Intakes (RNI) in the UK
and Dietary Reference Intakes (DRI) in the USA are defined as the intakes of each micronutrient that meet
the requirements of almost all (97%- 98 %) of persons in the group [30].

Supplementation and Nutrient Adequacy: A meta-analysis of 24 trials (2387 patients) on oral protein and
energy supplementation in older adults showed that oral nutritional supplements (ONS) reduced mortality.
This was consistently significant in undernourished older adults (>75 years) who were offered 2400 kcal/day
in the supplement for 235 days, and when patients were hospitalized. The length of stay was approximately
6 days shorter, although this did not reach statistical significance. Body weight increased significantly
(+2.4%) when ONS was used [19].

A study assessed the nutrient intake adequacy of vitamin and mineral supplement users versus nonusers
aged 51 and older, analyzing data from 4,384 adults collected between 1994 and 1996. It found that
supplement users generally had better nutrient intake for vitamins A, B-6, C, folate, zinc, and magnesium
than nonusers. However, less than 50% of both groups met the Estimated Average Requirement (EAR) for
folate, vitamin E, and magnesium from food alone. Supplements improved nutrient intake, with over 80%
of users meeting the EAR for several vitamins and minerals. However, some exceeded safe limits for iron,
zinc, and vitamin A. Sociodemographic factors influencing supplement use varied by gender, with education
and health attitudes being significant predictors. Overall, the findings indicate that many older adults lack
sufficient nutrients from food, highlighting the need for tailored supplement recommendations and
strategies to enhance dietary attitudes in this population [25,37].

Specific Studies and Findings: A study analyzing nutritional intake in older Mexican adults used data
from the National Health and Nutrition Survey (Ensanut) conducted in 2006 and 2012. It involved dietary
information from 526 participants aged 60 and older in 2012 and 3,326 in 2006. The findings showed that
while energy and nutrient intakes remained consistent across both surveys, many individuals faced risks of
deficiencies in essential micronutrients, including vitamins A, B-12, C, D, and folate, as well as minerals
like calcium, iron, and zinc. Additionally, high consumption of sugar and saturated fats, along with low fiber
intake, was prevalent. These results highlight the urgent need for targeted interventions to promote healthier
dietary habits among older adults in Mexico [6, 10].

A study in France involving 725 institutionalized patients aged 65 and older assessed the effects of trace
elements and vitamins on respiratory infections over two years. Participants received either trace elements
(20 mg zinc and 100 mg selenium), vitamins (120 mg vitamin C, 6 mg beta-carotene, and 15 mg alpha-
tocopherol), or both. While a reduction in respiratory infections was suggested among those receiving trace
elements, the results did not reach statistical significance, except for a notable decrease in combined
respiratory and urogenital infections in one nursing home. In addition, the trace element group showed
significantly better seroconversion to the influenza vaccine, while the vitamin group fared worse. These
findings underscore the need for further research to determine whether targeted supplements are more
beneficial for the elderly than general multivitamin preparations, as no improvement in vaccine response
was observed after one month of supplementation with a balanced formulation [28].

Protein and amino acid supplements have also been studied in the context of sarcopenia and frailty
prevention in the elderly. Adequate protein intake is essential for maintaining muscle mass and function,
which tend to decline with age. Supplementation with essential amino acids, such as leucine, has been
shown to stimulate muscle protein synthesis and potentially slow the progression of sarcopenia.

Recent research focused on the dietary protein needs of older adults to maintain muscle mass and physical
function. One study examined the effects of whey protein supplementation in community-dwelling older
Australian women aged 70-80 over two years. In this randomized, double-blind, placebo-controlled trial,
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participants were assigned to consume either a high-protein drink containing 30 g of whey protein or a
placebo with only 2.1 g of protein daily. Although there was a confirmed increase in protein intake among
those receiving whey protein, the study found no significant improvements in muscle mass or physical
function measures, even as declines in upper limb muscle area and hand grip strength were observed in
both groups. These findings suggest that, in protein-replete, healthy older women, additional whey protein
may not be effective in preserving muscle mass or physical function. This underscores the complexity of
nutritional interventions in aging populations and highlights the need for further research to explore effective
strategies for maintaining physical health in older adults [34].

Chromium and Glucose Tolerance: Chromium plays a significant role in enhancing insulin action and
improving glucose tolerance. It does this through a low molecular weight intracellular octapeptide called
thrombomodulin, which binds trivalent chromium and enhances the response of insulin receptors. This
effect has been particularly noted in individuals with non-insulin-dependent diabetes mellitus (NIDDM) and
nondiabetic obese patients with a family history of type II diabetes. Growing evidence suggests that
chromium supplementation may help maintain glucose tolerance, reduce body fat, and increase lean tissue
mass. However, the findings are inconsistent, possibly due to variations in dosages of food in studies. While
some research indicates that doses around 200 mg to 1000 mg per day may be effective, a study using 100
mg per day of chromium picolinate showed no significant benefit [28].

Dietary supplements for the elderly

Overview of the most commonly used supplements

Older adults often struggle to get enough nutrients from their diet because they may not eat enough food.
This has led to an increased reliance on dietary supplements. The use of multivitamins, protein
supplements, and minerals has risen significantly in recent years, with many older individuals regularly
taking these products. Research shows that many elderly people use supplements to help meet their
nutritional needs [13].

Dietary supplements are important for older adults because they help fill nutritional gaps when the food
consumed was insufficient. These supplements provide various nutrients, including vitamins, minerals,
amino acids, and herbal extracts, designed to ensure adequate nutrient levels and support specific bodily
functions. Challenges such as limited access to healthy foods, disabilities, and decreased appetite can make
it hard for older adults to obtain the nutrition they need. By supplying these essential nutrients,
supplements can help bridge the gap between what older adults consume and what they require, potentially
improving their health and reducing the risk of chronic diseases [14]

Calcium and Vitamin D3: Older adults typically consume about 600 mg of calcium daily, which increases
their risk of osteoporotic fractures and falls. To support optimal bone health, a daily intake of 1000-1200
mg of calcium is recommended. Additionally, an intake of 800-1000 IU/day of vitamin D3 is advised to
maintain adequate serum levels and help lower the risk of falls and fractures. For those with sufficient sun
exposure, 800 IU/day of vitamin D3 is generally enough daily dose for the elderly. However, individuals with
limited sun exposure or obesity may require up to 2000 IU/day [10, 13, 19].

Zinc: supplementation is essential for older adults as it helps prevent age-related health issues. Zinc
supports the immune system, reduces oxidative stress, and promotes metabolic balance. Studies show that
it lowers the risk of developing advanced age-related diseases. Zinc influences key immune functions,
including DNA repair, stabilizing cell membranes, and reducing inflammation. By preventing zinc deficiency,
supplementation may lower the risk of infections, cancer, and other degenerative conditions common in
aging, helping to delay the onset of these diseases and reduce disability. [20].

The recommended zinc intake for older men is 11 mg/day, and for older women, it is 8 mg/day, with a safe
upper limit of 25-40 mg/day that includes both dietary and supplemental zinc. However, people over 60
often consume less than half the recommended amount for proper body function. [13].

Iron: The recommended daily iron intake is 8 mg for both men and women, with a maximum safe limit of
45 mg. For effective management of iron deficiency, increasing dietary iron and taking supplements like 300
mg of ferrous sulfate (providing 60 mg of elemental iron) can help. Vitamin C enhances iron absorption, but
excessive iron levels can lead to harmful free radicals, especially if iron is overloaded. For severe cases,
intravenous iron or chelation therapy may be necessary. [13].

Vitamin B12: The Recommended Dietary Allowance (RDA) for vitamin B12 ranges from 0.9 to 2.4 ug per
day. In the United States and Canada, the average requirement is between 0.7 and 2 ug per day. Blood levels
of vitamin B12 below 148 pmol/L indicate a severe deficiency, while levels between 148 and 221 pmol/L
suggest a marginal deficiency. Increasing vitamin B12 intake can help lower high homocysteine levels, which
may reduce the risk of Alzheimer's disease and dementia [13].

In the UK, guidelines for older adults have been updated to recommend daily intakes of 400 ug for folate
and 2.4 g for vitamin B12. These changes are based on recent evidence to ensure adequate nutrient intake
in the elderly. However, recommendations for vitamin B6 remain unchanged at 1.4 mg per day for men and
1.2 mg per day for women, due to limited evidence on its optimal levels. [14].
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Nutritional supplements, especially omega-3 polyunsaturated fatty acids (PUFAs), have received significant
attention for their potential health benefits. Omega-3 PUFAs, particularly EPA and DHA, are found in fish
oil and are recognized for their roles in brain function, heart health, immune response, muscle maintenance,
and bone health. Research widely explores their effects on age-related issues, such as cognitive decline,
depression, heart disease, and loss of muscle mass. [21].

Omega 3: The current recommendation for long-chain n-3 PUFAs (omega-3) in older adults is 450 mg per
day, and it is advised to consume at least 2 portions of fish per week, with 1 portion being oily fish, such as
salmon or mackerel. [7].

Omega-3 fatty acids, particularly eicosatetraenoic acid (EPA) and docosahexaenoic acid (DHA), are
emphasized for their potential benefits in reducing cognitive decline, supporting cardiovascular health, and
improving immune function in older adults. The review suggests that higher intakes of omega-3 PUFAs may
be beneficial for maintaining cognitive function and overall health [21].

Vitamin E: The recommended daily intake is 4 mg for men and 3 mg for women. Vitamin E is known for its
antioxidant properties, which help shield immune cells from oxidative damage. It can boost immune
responses, such as enhancing delayed-type hypersensitivity (DTH) and reducing oxidative stress markers.
However, high doses of vitamin E may increase bleeding risk and interact with certain medications, so
monitoring is essential [16].

Vitamin C: To prevent deficiency, a daily intake of 40 mg is recommended. Vitamin C acts as an antioxidant
by neutralizing reactive oxygen species (ROS) and helps regenerate vitamin E. It also enhances nitric oxide
availability, which is important for endothelial health [J].

Glutathione: This antioxidant plays a key role in detoxification and immune function. Supplementing with
glutathione may restore its levels, potentially improving immune responses and reducing cancer risk.
Further research is needed to determine optimal dosages and long-term effects. [16].

B-Carotene: This antioxidant may reduce oxidative stress and support immune health, but its benefits are
not as well-established as those of vitamin E and glutathione. High doses of B-carotene, particularly in
smokers, can increase the risk of lung cancer, so caution is advised [16].

Probiotics and Prebiotics: Probiotics are live bacteria that provide health benefits to the host when taken
in sufficient amounts. Common types of probiotics include Lactobacillus acidophilus, Lactobacillus
delbrueckii var. bulgaricus, Streptococcus salivarius var. thermophilus, Lactobacillus plantarum 299v, and
Bifidobacterium lactis Bb12. These beneficial bacteria are commonly found in yogurt and other fermented
foods.[11]. However, prebiotics support the growth of helpful bacteria in the digestive system. Examples of
prebiotics include lactulose, inulin, fructooligosaccharides (FOS), and galactooligosaccharides (GOS). They
act as dietary fibers that provide nutrients for probiotics, helping to enhance their positive effects on gut
health. [11].

Evidence-Based Benefits of Nutritional Supplements

Protein Supplements: Studies show that protein supplements alone can slightly increase muscle mass in
older adults. However, combining protein supplements with exercise leads to much better results, especially
in improving muscle strength. Supplements rich in Essential Amino Acids (EAAs), like leucine, are
particularly helpful in promoting muscle growth among the elderly. [13,15,28].

Calcium and Vitamin D: Taking calcium and vitamin D supplements has been shown to lower the risk of
osteoporosis and weak bones significantly (osteopenia) in older adults. Vitamin D, in particular, helps reduce
the chances of hip fractures and falls, which are common issues among the elderly. [13,47].

Folate, Vitamin B6, and B12: These vitamins are found to lower homocysteine levels in the blood, which
might help slow down cognitive decline, especially in people with mild memory issues. However, taking these
supplements for short periods didn’t show much improvement in brain function. [13, 35, 36].

Omega-3 polyunsaturated fatty acids (PUFAs): Brain Function and Cognitive Health, Cognitive
Improvement: Research on the impact of omega-3 polyunsaturated fatty acids (PUFAs), especially DHA, on
cognitive performance has shown mixed results. DHA supplementation has been improving memory, verbal
recall, and cognitive function in older adults with mild cognitive impairment (MCI) and age-related cognitive
decline [24, 25, 26]. However, other studies have found no significant effect on cognitive performance in
healthy older adults [19].

Depression: Omega-3 supplementation has been linked to a reduction in depressive symptoms. Higher
levels of EPA in the blood were associated with fewer depressive symptoms, particularly in individuals also
taking antidepressants [30]. However, some studies found no significant improvement in mental well-being
from omega-3 supplements alone [19].

Cardiovascular Health: Atherosclerosis: Omega-3 supplements may benefit cardiovascular health by
affecting the balance between omega-3 and omega-6 PUFAs. Low levels of DHA are linked to a higher risk of
coronary atherosclerosis, while supplementation can impact plaque buildup and inflammation [19].
Arrhythmias: Omega-3 PUFAs have shown potential in improving heart rate variability and reducing
irregular heartbeats. Supplementation can enhance heart autonomic regulation and decrease abnormal
heart contractions [19].
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Immune Function

Inflammation: Omega-3 PUFAs can influence inflammation. Short-term fish oil supplementation has been
effective in reducing inflammatory markers and improving immune responses in critically ill patients and
during recovery from surgery [19].

Immune Cell Function: Omega-3 PUFAs affect immune cell activity and proliferation. Supplementation can
influence the growth of lymphocytes and the production of cytokines, although results may vary.[19].
Muscle Mass and Function

Sarcopenia: Omega-3 PUFAs may help counteract age-related muscle loss and improve muscle protein
synthesis. Supplementation has been associated with increased muscle mass and strength, although results
can differ [19].

Bone Health

Bone Density: A higher intake of omega-3 PUFAs is linked to better bone mineral density. Conversely, a
higher ratio of omega-6 to omega-3 PUFAs has been associated with lower bone density, emphasizing the
importance of omega-3 intake for maintaining bone health. .[5].

Antioxidant Supplements: Antioxidants like vitamin E and glutathione have demonstrated benefits in
improving immune function and mitigating age-related health issues. Vitamin E supplementation can
enhance immune responses and lower oxidative stress markers, which may improve immune health in older
adults. However, high doses of vitamin E can lead to risks such as bleeding and interactions with
medications, so careful monitoring is necessary [10].

Vitamin C: Supplementing with vitamin C has been shown to reduce endothelial dysfunction associated
with cardiovascular diseases (CVDs). For example, a study revealed that taking 2 grams of vitamin C daily
for 4 weeks improved blood vessel function in patients with diabetes and coronary artery disease. Another
study found that 500 mg of vitamin C per day for 1 month reduced blood pressure and arterial stiffness,
though other studies did not confirm significant effects on blood pressure. Vitamin E’s benefits are often
linked to its regeneration by vitamin C, with evidence suggesting it helps reduce oxidative stress and
inflammation. However, the standalone impact of vitamin E on health outcomes is mixed [5].

Glutathione: This antioxidant helps restore its levels and can enhance immune responses. Nonetheless,
more research is needed to determine safe and effective dosing guidelines for glutathione supplementation
. p-Carotene: As an antioxidant, 3-carotene may help reduce oxidative stress. However, its specific benefits
for immune function in older adults are not well-established. High doses of B-carotene, especially in
smokers, are linked to an increased risk of lung cancer, so it is generally better to obtain B-carotene from
dietary sources rather than high-dose supplements.

Overall, while these supplements hold promise for boosting immune health, their use should be
individualized, weighing both potential benefits and risks [16,35].

Probiotics and Prebiotics: Probiotics may help address malnutrition, particularly in children and elderly
individuals. Specific strains such as Lactobacillus acidophilus and Bifidobacterium lactis have shown
promise in improving nutritional status and aiding recovery from malnutrition.

Lactose Intolerance: For those with lactose intolerance, fermented dairy products like yogurt, which
contain Lactobacillus delbrueckii var. bulgaricus and Streptococcus salivarius var. thermophilus, are often
better tolerated than unprocessed milk. This is due to the lactase enzyme produced during fermentation,
which helps break down lactose.

Constipation: Probiotics and prebiotics are effective in relieving constipation, a common issue among the
elderly. Bifidobacteria and prebiotics such as fructooligosaccharides (FOS) and galactooligosaccharides
(GOS) can enhance stool frequency and ease bowel movements. For instance, yogurt with Bifidobacterium
has been associated with increased stool frequency, while lactulose and GOS) have improved defecation
frequency [34,35].

Antibiotic-Associated Diarrhea

Saccharomyces boulardii, a type of probiotic, is effective in preventing and treating diarrhea caused by
antibiotics. Although results in elderly populations have been mixed, further research is needed to
understand its benefits [34].

Immune System: Probiotics can boost the immune system, which often weakens with age (a process known
as immune senescence). Strains like Lactobacillus rhamnosus and Bifidobacterium lactis have been found
to improve immune function in older adults, including increasing lymphocyte counts and enhancing natural
killer (NK) cell activity [34].

Other Potential Uses: Probiotics may contribute to cancer prevention by influencing gut enzyme activity
and enhancing immune responses. Some epidemiological studies suggest that regular probiotic
consumption might be linked to a lower incidence of certain cancers.[13].
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Considerations for Supplement Usage in the Elderly

Personalized Recommendations: Nutritional needs vary among the elderly from one person to another

based on health conditions, dietary preferences, and lifestyle. Recommendations should be tailored to

individual needs. [14,22].

Monitoring and Assessment: Regular assessment of nutrient intake and levels is important to prevent

deficiencies and avoid excessive supplementation, especially with fat-soluble vitamins [15].

Professional Guidance: Consulting with healthcare providers or dietitians is crucial before starting any

supplement to ensure it aligns with personal health goals and conditions [6].

Risks and Safety Concerns

e Potential Side Effects: Discuss common adverse reactions to supplements, such as gastrointestinal
issues or kidney stones from excess calcium.

e Drug-Supplement Interactions: Highlight interactions with common medications used by the elderly,
such as anticoagulants and antihypertensives.

e Over-Supplementation: Explore the risks of excessive intake of fat-soluble vitamins (A, D, E, K) and
minerals.

o Individual Variability: Consider the impact of gender, genetic predispositions, and pre-existing
conditions on supplement use.

Conclusion

In conclusion, addressing the nutritional needs of the elderly requires a nuanced and individualized
approach due to the complexity of their physiological and health challenges. Essential nutrients such as
protein, vitamins, minerals, and omega-3 fatty acids are crucial for maintaining physical health and
cognitive function in older adults. Deficiencies in these nutrients can lead to a range of adverse outcomes,
including worsened health conditions, increased infection risks, and decreased quality of life. Effective
nutritional management extends beyond supplementation, incorporating a thorough understanding of
factors like malabsorption and medication effects. Personalized nutrition plans, regular assessments, and
professional guidance are necessary to address individual needs and prevent both deficiencies and over-
supplementation. Integrating these strategies with other health interventions, such as physical activity, can
further enhance outcomes. Thus, a comprehensive, tailored approach is essential for optimizing the health
and well-being of the elderly.

References

1. Volkert D, Beck AM, Cederholm T, Cruz-Jentoft A, Goisser S, Hooper L, et al. ESPEN guideline on clinical nutrition
and hydration in geriatrics. Clin Nutr. 2019;38(1):10-47.

2. Biatecka-Debek A, Granda D, Szmidt MK, Zielinska D. Gut microbiota, probiotic interventions, and cognitive
function in the elderly: A review of current knowledge. Nutrients. 2021;13(8):2514.
https://doi.org/10.3390/nu13082514

3. Volkert D. Malnutrition in the elderly - prevalence, causes and corrective strategies. Clin Nutr. 2002;21 Suppl 1:110-
112.

4. Conti V, Izzo V, Corbi G, Russomanno G, Manzo V, De Lise F, et al. Antioxidant supplementation in the treatment
of aging-associated diseases. Front Pharmacol. 2016;7:24. https://doi.org/10.3389/fphar.2016.00024

5. Mocchegiani E, Romeo J, Malavolta M, Costarelli L, Giacconi R, Diaz LE, et al. Zinc: Dietary intake and impact of
supplementation on immune function in the elderly. AGE. 2013;35(3):839-860. https://doi.org/10.1007/s11357-
011-9377-3

6. Bischoff-Ferrari HA, Willett WC, Orav EJ, Lips P, Meunier PJ, Lyons RA, et al. A pooled analysis of vitamin D dose
requirements for fracture prevention. N Engl J Med. 2012;367(1):40-49.

7. Abuagela M, Essarbout N. Impact of Protein-Energy Wasting and Dietary Management on Complications in Chronic
Kidney Disease Patients Undergoing Hemodialysis: A Study from Tripoli, Libya. AlQalam J Med Appl Sci. 2025;306-
314

8. Gennari C. Calcium and vitamin D nutrition and bone disease of the elderly. Public Health Nutr. 2001;4(2B):547-
559.

9. Nieuwenhuizen WF, Weenen H, Rigby P, Hetherington MM. Older adults and patients in need of nutritional support:
review of current treatment options and factors influencing nutritional intake. Clin Nutr. 2010;29(2):160-169

10. Drewnowski A, Shultz JM. Impact of aging on eating behaviors, food choices, nutrition, and health status. J Nutr
Health Aging. 2001;5(2):75-79.

11. Hamilton-Miller JMT. Probiotics and prebiotics in the elderly. Postgrad Med J. 2004;80(946):447-451.
https://doi.org/10.1136/pgmj.2003.015339

12. Innes JK, Calder PC. Marine Omega-3 (n-3) Fatty Acids for Cardiovascular Health: An Update for 2020. Int J Mol
Sci. 2020;21(4):1362.

13. Kaur D, Rasane P, Singh J, Kaur S, Kumar V, Mahato DK, et al. Nutritional interventions for the elderly and
considerations for the development of geriatric foods. Curr Aging Sci. 2019;12(1):15-27.
https://doi.org/10.2174/1874609812666190129142905

14. Dorrington N, Fallaize R, Hobbs DA, Weech M, Lovegrove JA. A review of nutritional requirements of adults aged
265 years in the UK. J Nutr. 2020;150(9):2245-2256.

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 23-02-2025 - Accepted: 19-04-2025 - Published: 29-04-2025 723


https://doi.org/10.54361/ajmas.258224
https://doi.org/10.54361/ajmas.258224
https://doi.org/10.54361/ajmas.258224

Algalam Journal of Medical and Applied Sciences. 2025;8(2):716-724
https://doi.org/10.54361/ajmas.258225

15. Abuagela M, Hakam A, Abd-Alwafi F, Abuhalala S. The Effect of Diet on the Prevalence of Thyroid Disorder Among
Libyans. AlQalam J Med Appl Sci. 2025;476-481.

16. Kupisz-Urbanska M, Ptudowski P, Marcinowska-Suchowierska E. Vitamin D deficiency in older patients—Problems
of sarcopenia, drug interactions, management in deficiency. Nutrients. 2021;13(4):1247.

17. Maher RL, Hanlon J, Hajjar ER. Clinical consequences of polypharmacy in the elderly. Expert Opin Drug Saf.
2014;13(1):57-65.

18. Meydani SN, Wu D, Santos MS, Hayek MG. Antioxidants and immune response in aged persons: Overview of present
evidence. Am J Clin Nutr. 1995;62(6 Suppl):1462S-1476S. https://doi.org/10.1093/ajcn/62.6.1462S

19. Milne AC, Avenell A, Potter J. Oral protein and energy supplementation in older people: a systematic review of
randomized trials. Nestle Nutr Workshop Ser Clin Perform Programme. 2005; 10:103-125. doi:
10.1159/000083301.

20. De la Cruz-Goéngora V, Martinez-Tapia B, Cuevas-Nasu L, Flores-Aldana M, Shamah-Levy T. Dietary intake and
adequacy of energy and nutrients in Mexican older adults: Results from two National Health and Nutrition Surveys.
Salud Publica Mex. 2017;59(3):285-295. https://doi.org/10.21149/7851

21. Molfino A, Gioia G, Rossi Fanelli F, Muscaritoli M. Tofrole for dietary omega-3 fatty acids supplementation in older
adults. Nutrients. 2014;6(10):4058-4072. https://doi.org/10.3390/nu6104058

22. Elia M. Guidelines for detection and management of malnutrition. Maidenhead: Malnutrition Advisory Group (MAG),
Standing Committee of BAPEN; 2000.

23. Rusu A, Randriambelonoro M, Perrin C, Valk C, Alvarez B, Schwarze A-K. Aspects influencing food intake and
approaches towards personalizing nutrition in the elderly. J Popul Ageing. 2020;13(2):239-256.
https://doi.org/10.1007/s12062-019-09259-1

24. Schwalfenberg GK, Genuis SJ. The Importance of Magnesium in Clinical Healthcare. Scientifica (Cairo). 2017;
2017:4179326.

25. Sebastian RS, Cleveland LE, Goldman JD, Moshfegh AJ. Older adults who use vitamin/mineral supplements differ
from nonusers in nutrient intake adequacy and dietary attitudes. J Am Diet Assoc. 2007;107(8):1322-1332.

26. Shenkin A. Micronutrients in health and disease. Postgrad Med J. 2006;82(971):559-567.

27. Bauer J, Biolo G, Cederholm T, Cesari M, Cruz-Jentoft AJ, Morley JE, et al. Evidence-based recommendations for
optimal dietary protein intake in older people: a position paper from the PROT-AGE Study Group. J Am Med Dir
Assoc. 2013;14(8):542-559.

28. Baugreet S, Hamill RM, Kerry JP, McCarthy SN. Mitigating nutrition and health deficiencies in older adults: A role
for food innovation? J Food Sci. 2017;82(4):848-855. https://doi.org/10.1111/1750-3841.13674

29. Wong CW. Vitamin B12 deficiency in the elderly: Is it worth screening? Hong Kong Med J. 2015;21(2):155-164.

30. World Health Organization. Aging and health. Retrieved from: https://www.who.int/news-room/fact-
sheets/detail/ageing-and-health. 2021.

31. Wysokinski A, Sobéw T, Kloszewska I, Kostka T. Mechanisms of the anorexia of aging—a review. Age. 2015;37(4):1-
12.

32. Zhu K, Kerr DA, Meng X, Devine A, Solah V, Binns CW, Prince RL. Two-year whey protein supplementation did not
enhance muscle mass and physical function in well-nourished healthy older postmenopausal women. J Nutr.
2015;145(11):2520-2526. https://doi.org/10.3945/jn.115.218297

33. Essarbout N, Essarbout A, Osman R, Abuagela M, Elhindi N. The Effect of Vitamin D Deficiency and Thyroid
Hormone on Regulating Blood Glucose Levels in Type II Diabetic Patients in Salaheddin Hospital, Tripoli. Attahadi
Med J. 2025;57-62.

34. Pais P, Almeida V, Yilmaz M, Teixeira MC. Saccharomyces boulardii: what makes it tick as a successful probiotic?
Journal of Fungi. 2020 Jun 4;6(2):78.

35. Billoo AG, Memon MA, Khaskheli SA, Murtaza G, Igbal K, Shekhani MS, Siddigi AQ. Role of a probiotic
(Saccharomyces boulardii) in management and prevention of diarrhoea. World journal of gastroenterology: WJG.
2006 Jul 28;12(28):4557.

36. Fabian E, Bogner M, Kickinger A, Wagner KH, Elmadfa I. Vitamin status in elderly people in relation to the use of
nutritional supplements. The journal of nutrition, health & aging. 2012 Mar; 16:206-12.

stk

Grgodl dazlyall oda (23LS5 . —wdl HLSI 81| dmall Jlro 3 B S O OBl ds-g3u i g0 udLaJl S gl J gl Jied
_\\).9}’\ dde caelas &95; & O—"“‘H _)LSW 29 da5Lad! M\M\ﬁhﬂ\ oals dodlae Lg 4»‘.&3.]‘ u)h&.oﬂ)j; OR BEI3 6“” A=l
Ay AVl &b ‘).A‘ ddadl e panll dlnidyell duzg guundd] Ol w VL) 423 ¢2050 ple dyva«Sls Gle 60 M_)Lo.d &S ol
uo)n}’\g cuaLm,o}H Canb9 cdugidl (olassl cuws M;d\ A ) Q)}J,aﬂ M\M\ﬁh}d\ ek 4.:L¢)U |Ju\Jw _)la.> Ol )LS
(xaeg] uahv-\j ‘o U«Al.uﬂj cdodzdlg «lizlly oo cralindg ‘f‘ﬁ“—““"&‘ S s 1aM6 L W &5“” At Il adill a9l ‘_}A_“o il
AN daxlyell 0de ‘wuu sl e blaxllg me;}!l Ohddlly cdeliall dadbgg (plaall doya) Gl [adlgil 0ds dad duaull 3
3 A1) Sl Calizes dadwg ddlad Je cg sl N W Dy adl Cylidly 0L Jud (po dazrlya)l lwhyddl (o Blwiwnall
tlul 3)9 o ul.c Bad_is cu_/..J\JLSJ M\Ja.]\ QLLJJ\ o)bl Lg 4).\.&4.3‘ dL,,a:-U‘gJ D ACRPIGIL Jl 43L4a},b ua.e\}d\ ol %) Caxas|
PV YCS NN L e-ESSRRPUTR-W R ES LD NN PR-LRVESWAI P REV U ER V- W R ST 9855 dasass 4510E Olexd il

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 23-02-2025 - Accepted: 19-04-2025 - Published: 29-04-2025 724


https://doi.org/10.54361/ajmas.258224
https://doi.org/10.54361/ajmas.258224
https://doi.org/10.54361/ajmas.258224

