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The Administration on Aging reports that 12.9% of the U.S. population is over the age 
of 65, but by 2030, almost 20% of the population will be older than 65.1 Included in 
these statistics are those aged 90 or above, considered “the oldest of the old” and the 
fastest growing portion of the population.2 A majority of older Americans live at home. 
Ensuring this population has the highest quality of life during their later years is an 
important public health initiative.3 Primary care physicians and community health care 
providers are in a position to identify and manage the health of the elderly to ensure 
the best quality of care.4 

Both depressive symptoms and reduced nutrient intake promote a lower quality of 
life but can be monitored by primary care physicians. Life satisfaction is a predictor 
of longevity and psychiatric morbidity. Adults who are dissatisfied with life are over 
41 times more likely to have depressive symptoms than those who are satisfied with 
life.5 While the number of adults >65 years of age tend to be more satisfied with life 
compared to those 18-64 years of age, it is probable that those who are dissatisfied are 
at greater risk for depressive symptoms.5 Depression is a strong risk factor for suicide 
and has been associated with diseases such as stroke, cardiac disease, and cancer.6 Even 
minor depression has been associated with increased use of health services, excess 
disability, poor health outcomes, and higher mortality.7 Older adults may not report 
depression to their physicians because they do not recognize the symptoms7 or are 
hesitant to describe feelings of depression or anxiety for cultural reasons.8  Older adults 
should be regularly screened and interventions initiated if depression presents. 
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The nutrition status of older adults 
should also be monitored. As we age, 
our ability to absorb certain nutrients 
decreases, as does our caloric need. 
Ensuring older adults have access to, 
and are able to consume, a nutrient 
dense diet can help ensure a high 
quality of life. For older adults, the 
management of chronic diseases 
may take priority over prevention or 
identification of new conditions such 
as depression or changes in nutrition 
status; however, both impact quality of 
life in older adults. 

Depression in Older Adults
The prevalence of late-life depression 
is around 11% in adults older than 
60 years as compared to about 19% 
in those younger than 60 years.8  
Depression in the older population may 
present itself with different symptoms 
than younger adults and usually has 
different causes. Depressive symptoms 
in older adults are associated with 
gender (females exhibit higher rates), 
somatic illness (physical pain in many 
parts of the body without an identified 
physical cause), cognitive (anxiety, 
insomnia) and functional (muscular 
and joint aches) impairment, and 
lack of social support (widowhood, 
low emotional support).9 Risk factors 
such as deteriorating health, cognitive 
decline, diminishing social network, 
inadequate coping strategies, and 
stressful life events are especially 
important to identify in the elderly.10 
Some common symptoms are 
worry, psychomotor delay, loss of 
concentration, feelings of hopelessness,  
fatigue linked to poor appetite, weight 
loss, and sleep disturbances.8 Agitation 

and memory loss can be mistaken for 
dementia rather than recognized as 
depression. Further, depression can be 
difficult to assess in older adults due to 
medication side effects and underlying 
medical conditions which cause many 
of the same symptoms.7, 8 

Primary care physicians and community 
health providers should be trained 
to recognize depression and how it 
manifests in the older population.8 
Health professionals should be 
knowledgeable about the increased risk 
of depression with the presence of risk 
factors such as loss of a spouse, change 
in living arrangements, or any change 
in health, mobility, or independence.3 
Individual coping styles and social 
support can significantly influence 
risk for depression.9 The Patient Health 
Questionnaire-9,11 Geriatric Depression 
Scale,12 Geriatric Anxiety Inventory,13 
Cornell Scale for Depression in 
Dementia,14 and The Neuropsychiatric 
Inventory15 are all validated instruments 
that can be used in the older 
population to identify depressive 
symptoms. Due to medication use and 
health issues, treatment of depression 
needs to be individualized. Fear of 
adverse outcomes may cause health 
care providers to hesitate treating 
older adults, but the benefits of 
treatment outweigh the safety and 
efficacy concerns of current treatments 
for depression.7 Both medications 
and counseling can be part of the 
prescription for depression at any age. 
Identifying depression in older adults 
requires assessing several variables 
including behavioral, psychosocial, 
and biological factors. Many of the 

symptoms for depression are similar to 
those of dementia, frailty, and age-
related failure to thrive. Depression 
should not be incorrectly labeled 
as simply “age-appropriate mental 
changes” and go uninvestigated. 

Cardiovascular disease and mortality 
are well documented results of 
untreated depression later in life.4, 6, 16-18 
Data from the Prevention of Suicide 
in Primary Care Elderly: Collaborative 
Trial (PROSPECT) indicate depressive 
symptoms lasting for over a year 
are associated with a significantly 
increased risk of mortality five years 
later.4 Older adults newly diagnosed 
with depression are at high risk for 
mortality, and those with increasing 
depression over time have a 70% 
increase in mortality compared to 
those with stable depression.4 However, 
the relationship between depression 
and mortality may be confounded, 
and those who are older but in poor 
health may report more depressive 
symptoms due to quality of life issues. 
Higher mortality rates may be a 
result of chronic conditions and not 
necessarily depression.6 Monitoring 
and treating symptoms of depression in 
the elderly may ensure a higher quality 
of life despite increasing disability and 
chronic disease and may decrease their 
risk of mortality. 

Nutrition in Older Adults
For older adults, factors such as 
changes in physical and cognitive 
status, management of multiple 
medical conditions, and changes 
in social and family environments 
are all barriers to optimal food and 
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nutrient intake.19, 20 Several age-related 
changes in older adults including 
decreases in taste sensation, secretion 
of digestive enzymes, salivation, ability 
to detect thirst, motor ability, renal 
function, hepatic function, chewing 
ability, smell, sight, and early satiety 
can lead to inadequate nutrient 
intake.3 Even if intake is sufficient, 
absorption of vitamins and minerals 
diminishes with age while chronic 
disease complications and the use of 
medication exacerbates malabsorption. 
The need for fewer calories as we 
age makes the intake of nutritionally 
dense foods very important. Fruits 
and vegetables are a good source 
of vitamins, minerals, fiber, and 
antioxidants but may be the hardest 
for the elderly to obtain. Transportation 
costs and decreased mobility can 
complicate travel, inhibiting the 
consumption of fresh foods. Adequate 
protein intake is important to lessen 
the risk of age related muscle loss; 
preservation of muscle mass is 
important to maintain bone mineral 
density and to decrease bone fracture 
risks.21 However, high protein foods, 
other than nuts and legumes, are 
more expensive, spoil quickly, and 
can be difficult to prepare. A healthy 
diet can decrease a person’s risk of 
coronary artery disease, and the intake 
of adequate calories, vitamins, and 
minerals aids in the control of many 
chronic diseases.

In addition to advising the elderly on 
taking their medications, physicians 
can also assess the level of food 
insecurity on patients’ nutrition status. 
The Mini Nutritional Assessment has 

been used in clinic and community 
settings as a quick and accurate way 
to assess nutrient intake in the older 
population.22 Dietary restrictions 
recommended to control chronic 
disease may overwhelm older patients. 
They may unnecessarily avoid many 
healthy foods which can lead to 
nutrient deficiencies, so a less restrictive 
diet, when possible, may outweigh 
health risks.3 

Nutrition and Depression
Older adults reporting inadequate 
intake are four times more likely to 
be depressed.3 Studies also suggest a 
link between coronary artery disease, 
inflammation, and the development of 
depression.18, 23, 24 The development of 
frailty and reductions  in muscle skeletal 
strength may be a result of oxidative 
stress and inflammation.25 Research 
indicates a relationship between 
nutrition and systemic inflammation.26 
Over the past two decades, research on 
specific nutrients and depression has 
grown. Vitamin D, folate, magnesium, 
zinc, and unsaturated fatty acids 
research, while inconclusive, has 
received the most attention. There are 
no current best practices when it comes 
to individual nutrient supplementation 
for depression. Folate and magnesium 
are consumed in inadequate amounts 
in older adults: fewer than 50% meet 
the Estimated Average Requirement 
(EAR) for folate and magnesium from 
food sources alone or with the addition 
of supplements.27 A majority of older 
adults consume the EAR for zinc, and 
nearly all older adults who regularly 
take a vitamin and mineral supplement 
meet the EAR for zinc.27 Vitamin and 

mineral supplementation can increase 
the intake of many nutrients, but 
research indicates only half of older 
adults use a supplement daily.27 A diet 
high in fruits and vegetables, whole 
grains, and fish would provide the 
nutrients thought to be low in older 
adults and may aid in the control of 
depressive symptoms. Research is now 
turning to whether dietary patterns 
play a role in depression. 

Vitamin D
The discovery of vitamin D receptors 
in the central nervous system led to 
research on its role in depression.28 

Older adults are at risk for vitamin 
D deficiency because they produce 
only 25% of the cutaneous vitamin D 
produced by young adults29 and may 
have less exposure to solar radiation 
with which to synthesize vitamin D 
due to geographical location and/
or increased time spent indoors.30 In 
addition, the few foods that naturally 
contain vitamin D (salmon, mackerel, 
cod liver oil) are not consumed in 
adequate amounts.31 Several studies 
found higher rates of vitamin D 
deficiency in older adults with 
psychiatric disorders, both in the 
inpatient and outpatient setting.32-34 
The few randomized control trials 
(RCTs) studying the effect of Vitamin D 
on depression found low vitamin D in 
people with symptoms of depression, 
but supplementation with vitamin 
D to decrease depressive symptoms 
has had mixed results.35-37 Vitamin D 
plays a significant role in bone health: 
a low intake can lead to issues with 
mobility which in turn can lead to 
frailty and depression later in life. 
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Data supports the use of vitamin D 
supplementation to decrease mortality 
in elderly women,38 but a recent meta-
analysis questions the use of vitamin D 
supplementation to help prevent falls.39 
The Institute of Medicine recommends 
supplementation of vitamin D in 
older adults, and assays should 
be obtained to assess compliance 
with supplementation regimens.7 
Older adults may decrease their risk 
of disability with early vitamin D 
supplementation. A long-term outcome 
may be a decrease in depression later in 
life secondary to sustained mobility. 

Folate
Evidence of a relationship between 
folate intake and depressive symptoms 
is mixed, and the exact mechanism is 
not known. One theory claims vitamin 
B deficiencies can lead to increased 
homocysteine concentrations, which 
have been associated with depression.40 
Skarupski and colleagues40 did not 
find a relationship between folate and 
depression in the Chicago Health and 
Aging Project that looked specifically 
at depression in the elderly. Jacka and 
colleagues41 found a weak association 
(p=0.06) in women while Nguyen et 
al42 found no association in women. 
However, folate deficiencies have been 
associated with depression in several 
other studies,43-45 specifically in older 
adults.46-48 Folate intake in the United 
States is usually adequate due to 
fortification of the grain supply, so the 
relatively low risk of folate insufficiency 
may explain some of the differences 
in outcomes. Research has shown the 
older population is at higher risk for 
low folate intake due to an overall 

decreased caloric need and decreased 
intake of fortified foods, but a link with 
depression is not certain.27

Magnesium
Systemic inflammation is a prominent 
feature of depression, and magnesium 
has strong anti-inflammatory effects.49  
National data indicates the majority 
of the population has magnesium 
intake below the Recommended 
Daily Allowance.50 Magnesium 
supplementation has been linked to 
improvement in symptoms of major 
depression,51 premenstrual symptoms,52 
postpartum depression51 and chronic 
fatigue syndrome.53 Low magnesium 
status has been associated with 
increased depressive symptoms in 
several different age groups and ethnic 
populations.23, 41, 54, 55  Issues in study 
design have led to inconclusive results 
and skepticism of magnesium’s role in 
depression. Serum magnesium levels 
were used to indicate magnesium 
status in some studies,54, 56 but its 
reliability is questionable.57, 58 Clinical 
trials have suffered from limited 
sample sizes53, 54 and the use of the 
supplement magnesium oxide59 which 
is poorly absorbed.58 Cross-sectional 
studies have reported an inverse 
relationship between magnesium 
intake and standardized depression 
scores.23, 41, 55, 60  One longitudinal study61 
did not find an inverse relationship, 
although it was underpowered to 
detect a significant reduction in 
depression. With varying outcomes 
and limited sample sizes, consensus on 
the relationship between magnesium 
intake and depression has not been 
reached. Magnesium and folate are 

found in many of the same foods; 
therefore, it is important to decipher 
whether depressive symptoms are a 
result of inadequacy of one of these 
nutrients but not the other.

Zinc
Zinc is found in highest concentration 
in the brain, and zinc deprivation leads 
to alteration in behavior, learning, and 
mental function.17 It also has a lipid 
protective effect and is a constituent 
of fatty acid metabolizing enzymes.62 
Zinc’s role as an anti-inflammatory and 
neuroprotective agent led to studies 
involving depression.41 Studies in animals 
have been promising, but human studies 
have presented mixed outcomes. Zinc’s 
role in depression is questioned due to 
varying issues with the design of past 
studies. (RCTs) have suffered from high 
dropout rates42, 63 and the use of serum 
zinc as a marker for zinc status,64, 65 which is 
known to be unreliable.66, 67 Many cross-
sectional studies also relied on serum 
zinc levels62, 68-70 and were done outside 
of the U.S.17, 41, 71 Maserejian et al72 found 
an association in women in Boston, 
but not men. The U.S. tends to have a 
lower rate of zinc deficiency, and these 
results point to the need for further 
investigation of the U.S. population. 
Studies on zinc supplementation and 
depression in the elderly are lacking; 
however, zinc deficiency may only be of 
concern in older adults who do not take 
a vitamin and mineral supplement.27

Polyunsaturated Fatty Acids
The role of fatty acids in depression 
is complex. Fatty acids are major 
structural components of the brain and 
therefore, may have a protective effect 



FALL 14 The Digest | 5

against depression.62 The fatty acid 
composition of membranes in the brain 
declines with age, but supplementation 
with essential fatty acids, such as 
omega-3 and omega-6 polyunsaturated 
fatty acids (PUFAs), can improve 
membrane fluidity.73 Numerous studies 
have shown diets with reduced levels 
of omega-3 are associated with major 
depressive symptoms,74 and RCTs have 
reported treatment with omega-3 
fatty acids improves depression.75 A 
recent meta-analysis established that 
depression is related to a diet low 
in omega-3 fatty acids.76 Omega-3 
concentrations affect neuroplasticity, 
cell survival, and gene expression.62, 77 A 
deficiency in omega-3 PUFAs prevents 
the regeneration of membranes and 
accelerates cerebral aging, which 
can contribute to the development 
of depression.62 Omega-3 deficient 
diets are associated with an increase 
in depression scores on standard 
behavioral tests and are also associated 
with a reduction in expression of brain-
derived neutrotrophic factor (BDNF), 
a neurotrophin that plays a role in cell 
survival.77, 78 Benefits have been seen 
with a range of doses between 1 and 9 
grams daily.7

Fatty acids also have an important role 
in inflammation.79 PUFAs influence 
the production of proinflammatory 
cytokines, which seem to be elevated in 
depressed patients.77 The competition 
between omega-3 and omega-6 
for metabolic enzymes can inhibit 
the production of proinflammatory 
eicosanoids.77 Another link to 
inflammation is seen in omega-3’s 
relationship with cardiac disease. 

A study by Parker and colleagues80 
showed that among patients with 
acute coronary syndrome, those with 
clinical depression had lower levels 
of omega-3. Cardioprotective effects 
have repeatedly been seen in high 
mono and polyunsaturated diets while 
high intakes of trans-fatty acids have 
a detrimental effect on depression.79 
Many researchers argue there is a lack 
of association between the types and 
ratios of poly and mono unsaturated 
fats in the diet, and a diet generally 
high in mono and poly unsaturated 
fats and low in saturated and trans-fats 
is associated with lower depressive 
symptoms.81 The health benefits of 
unsaturated fatty acids go beyond a 
possible role in depression and have 
been found to be beneficial in the 
management of many chronic diseases. 
Although foods containing unsaturated 
fats can have a shorter shelf life and 
are generally more expensive, they can 
add calories for those with early satiety. 
Older adults should be encouraged to 
consume foods containing unsaturated 
fats.

Mediterranean Diet
The Mediterranean diet pattern (MDP) 
is believed to decrease the metabolic, 
inflammatory, and vascular processes 
that contribute to the risk of developing 
depressive symptoms.7, 82 The MDP 
provides a high level of the nutrients 
identified as having an impact on 
depression. This diet pattern includes 
high levels of magnesium and folate 
from vegetables and legumes, PUFAs 
from fish, monounsaturated fatty 
acids (MUFAs) from olive oil, and 
antioxidants from vegetables and red 

wine.82 Overall, the pattern promotes 
increased consumption of high fiber 
foods and unsaturated fatty acids.  
Lower mortality from cancer and 
cardiovascular disease as well as overall 
lower mortality has been associated 
with the MDP.24 Luciana et al82 recently 
replicated work showing the MDP 
protects against C-reactive protein-
inflammation, and the effect is seen not 
only in those living in Mediterranean 
regions but also older adults following 
the MDP in other parts of the world. 
People inhabiting Greece and the Greek 
islands, where most people follow the 
MDP, have a lower rate of depression 
and mental disorders with the “oldest 
of the old” living on the island of Ikaria 
having the lowest rate.78, 83 Ikaria has 
been the subject of many recent articles 
due to its unusually high numbers of 
people living to the age of 100 years, 
pointing to an overall increased survival 
rate from following the MDP.

The MDP promotes the intake of 
fruits and vegetables, which are an 
important component of a healthy diet 
due to their high content of vitamins, 
minerals, fiber, and antioxidants. 
Epidemiological evidence suggests 
that regular consumption of fruits 
and vegetables in the recommended 
amounts is associated with lower 
risk for chronic diseases84, 85 and is 
associated with lower mortality.86 
The most recent recommendation for 
those > 70 years of age is a combined 
amount of nine servings (4.5 cups) for 
males and seven servings (3.5 cups) 
for females.87 On average, Americans 
aged 70 years or older consume only 
two-thirds of their recommended 
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servings of fruits and vegetables88 with 
only 25% reporting > 5 servings per 
day.89 Some studies have shown a high 
intake of fruits and vegetables inhibits 
the development of depression via 
the antioxidant neuroprotective and 
neurogenerative roles.24, 73 Depression 
has been associated with low plasma 
levels of vitamin C which may reflect 
poor nutritional status and inadequate 
antioxidant status.18 The InCHIANTI 
study (aging in the Chianti area) 
concluded that a higher adherence to 
the MDP was associated with a higher 
intake of many antioxidants such as 
beta carotene and vitamins C and E; 
the intake of these nutrients may partly 
explain why the MDP has a protective 
role.25 Even a modest increase in 
fruit and vegetable intake can have a 
marked effect on health in older adults. 
Just one additional serving of fruits and 
vegetables has been associated with an 
approximately 10% increase in the odds 
of a person reporting health, including 
mental health, as good or better.90

A defining characteristic of the MDP is 
the high intake of MUFAs, mostly in the 
form of olive oil and fish. MUFAs, found 
in olive oil and red wine, are thought 
to have a beneficial role in managing 
depressive symptoms because they 
improve postprandial endothelial 
function and the binding of serotonin 
to receptors.78 Populations with a high 
consumption of fish, one of the best 
sources of omega-3 fats, tend to have a 
lower frequency of depression.24, 91 
The relationship between fish and 
depression is seen in studies of people 
older than 65, showing a 66% lower 
likelihood of having depression with 

the consumption of 300 grams (~10.5 
ounces) of fish weekly.91 

While the individual foods of the MDP 
each provide a beneficial protective 
effect from depression, the overall diet 
pattern may be more important than 
any one nutrient or food component. 
Synergistic effects of the nutrients 
together may lead to lower rates of 
depression.78 It is also possible that 
individuals following the MDP live 
healthier lifestyles in general, and the 
MDP is just one component of a lifestyle 
that leads to lower depression rates.

Conclusion
The number of people aged 65 years 
or older increased 21% from 2000 
to 2010, a 15.1% faster rate than 
people younger than 45 years.92 This 
shift in age demographics is leading 
to a greater number of older adults 
looking for ways to control chronic 
diseases and maintain physical activity 
and independence. Depression in 
the elderly leads to an increased risk 
of mortality but is a treatable illness 
and should not be considered a 
normal effect of aging.4 People who 
are not receiving adequate nutrition 
are more prone to depression.3 The 
Mediterranean diet pattern and 
regular physical activity along with 
moderate alcohol consumption and 
not smoking are associated with 
decreased depressive symptoms later 
in life.83 Certain nutrients such as 
vitamin D, folate, magnesium, zinc, and 
unsaturated fats contain protective 
properties and may prove to be 
therapeutic treatments to depression, 
but not all studies are conclusive.93 

Some studies have shown that the MDP 
is more protective than a heart healthy 
diet of increased fruits and vegetables 
and low consumption of meat and 
alcohol and is just as easy to follow.82 
Perhaps the protective effect comes 
from the cumulative effect of nutrients 
from the different foods as opposed 
to isolated nutrients.24 Decreasing 
depressive symptoms through better 
diet and exercise can reduce disability, 
improve self-image, and help control 
other chronic diseases as well as total 
body weight. 

These associations can be bidirectional, 
making it difficult to decipher which 
caused the other.94 For example, a 
bidirectional association can be found 
with food insecurity and depression. 
The mental stress of food insecurity can 
lead to depression, but studies have 
also found that the physical effects 
of food deprivation may also lead to 
depression.95 Frailty and depression 
also present a bidirectional relationship, 
and the direction can be influenced 
by nutrition. Poor nutrition earlier in 
life can lead to greater frailty later in 
life, which in turn leads to a greater 
risk for depression. Alternatively, 
depressed older adults can have 
poor nutrient intake leading to a 
greater risk for frailty. There are several 
barriers to conducting conclusive 
studies in depression and nutrition. 
Studies involving nutrition are often 
criticized due to the reliance of self-
reported data on food intake. Studying 
volunteers with chronic diseases may 
lead to reverse causality in which sick 
volunteers are counseled to, or of their 
own volition, change their diet to be 
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healthier. Healthy participants with 
sub-clinical depression may change 
their food intake as their mood disorder 
changes.79 A poor diet may be the result 
of depressive symptoms, or it may be 
that depressive symptoms result from  a 
poor diet. Prospective designs in which 
the food is provided to volunteers and 
compliance is checked using validated 
clinical measures could help move 
research in this area. 

Researching associations between 
depression and individual nutrients 
instead of overall dietary intake 
may lead to inaccurate assessment 
of these relationships, since diets 
are not consumed as individual 
foods or nutrients. Patients with 
depressive symptoms exhibit a wide 
range of behavioral, physical, and 
sociodemographic factors that play 
a role in their overall mental health. 
Nutrition may play a role in mental 
health early on in life, and thus 
changing the diet of the elderly may 
not lead to significant long-term 
changes in depressive symptoms. 
Most important, however, is increasing 
awareness of the need for nutrition and 
depression screening in the elderly. 
Preventing decline in mental and 
nutrition status can greatly improve 
overall quality and longevity of life of 
the elderly. 
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