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Demographic trends
For the first time in history, most people can expect to live into their 60s and beyond1,2.
In higher-income regions the proportion of people aged over 80 years is projected to more
than double until 2100, reaching nearly 15 per cent of the population1,2. The majority of
older adults are in good health and live independent and active lives. Maintenance of
independence as long as possible is therefore also strictly a priority for well-being and
self-perception in this part of the population. However, with increasing age, the risk of
disease and disabilities increases. Neurodegenerative conditions such as Alzheimer’s (AD)
and Parkinson’s Diseases (PD) are two distinct examples of conditions developing in later
years with profound effect on independence, well-being and self-perception3.
The number affected with AD is estimated to increase globally from today’s 47 million to
75 million 2030 and to 132 million in 20503. PD is the second most common age-related
neurodegenerative disorder after AD. Globally approximately 7 million people are affected4.
The incidence rate rises from 1 per cent in those over 60 years of age to 4 per cent of the
population over 80, more often affecting males than females4.
Strong interconnected pathologies between life-style related conditions as diabetes,
obesity, insulin resistance, and cardiovascular disease and AD5 and PD6 have been
demonstrated, indicating that lifestyle might be an important part of the risk. This report
aims to give an overview of the growing body of research in the field of diet and cognitive
decline with focus on AD and PD.
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What is the role of dietary pattern?
Nutrition research today focuses more on the synergistic effects of a dietary pattern,
rather than on particular nutrients or food items in maintaining good health5–9. Probably
the most well documented dietary pattern is the Mediterranean5,8–18. This diet is
characterised by a variety of plant-based foods including fruit, vegetables, seeds, grains
and olive oil, and low in saturated fats, animal-derived proteins, and refined sugars. Its
antioxidant and anti-inflammatory potential seems beneficial in prevention of several
life-style related conditions as insulin resistance, type 2 diabetes, cardiovascular
disease, stroke and cancer5,10.
Positive associations between Mediterranean dietary patterns — where the focus is
on plant based foods (e.g. DASH diet, MIND diet, anti-inflammatory diet) — and better
cognitive scores and a lower risk of AD5,7–16 have been shown. Specific dietary factors
present in these diets, such as unsaturated fat, have shown protective effects in PD6,17.
At the same time, compounds associated with higher PD risk, such as saturated fat, are
present in smaller amounts in these diets18. Although results vary, a majority of studies
suggest that closer adherence to a Mediterranean style diet is associated with a lower risk
for cognitive decline6–17, probably acting by modifying pathways related to a more general
aging process7.

Coffee
Among dietary components coffee/caffeine
have been identified as interesting in
relation to age related cognitive decline and
to neurodegenerative conditions such as
AD and PD19,20. Research suggests that a
lifelong regular intake may have protective
effects21–31. Coffee naturally contains a
variety of compounds including caffeine,
antioxidants and bioactive substances.
These compounds contribute not only to the
unique flavour but also to the physiological
effects of coffee positively affecting alertness
and concentration32. A moderate coffee
consumption is typically defined as 3–5 cups
per day, based on the European Food Safety
Authority’s (EFSA) review of caffeine safety33.
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Coffee and Alzheimer’s Disease
Research on coffee consumption and AD shows varied results21–28,34. Many studies
suggest that a lifelong intake of coffee/caffeine is associated with a reduced risk of
developing AD21–25,34, however others show negative results26–28. A review from 2018
suggested that more than 75 per cent of available research supports the opinion that
caffeine has a favourable effect against cognitive decline and AD23.
A 2010 review suggested that daily intake of 3–5 cups of coffee in middle age may lower
the risk of the dementia and AD by about 65 per cent as compared to lower amounts of
coffee consumption24. A further 2017 review also supports the view that moderate coffee
consumption may lower the risk for common neurodegenerative conditions including AD25.
However, a 2018 meta-analysis suggested that the results do not support an association
between coffee consumption and a reduced risk of overall dementia or AD specifically26.

Coffee and Parkinson’s Disease
PD is characterized by progressive degradation of the
nervous system. Research suggests that a higher intake
of coffee and caffeine, up to 5 cups of coffee per day, could
act as preventative on risk of developing neurodegenerative
conditions including Parkinson’s Disease (PD)29–31, 35,36.
Reports of beneficial effects of caffeine are improved
motor activity, through neuroprotection36–39.
Epidemiological data from the Nurses’ Health Study and
the Health Professionals Follow-up Study, in total nearly
116 000 individuals, showed additive interaction between
no family history of PD and caffeine in men and between
caffeine and physical activity in women40.
A recent prospective cohort study suggested that life-long
intake of coffee, caffeinated tea, together with moderate
alcohol consumption and physical activity, are protective.
It also found that coffee specifically is protective against
disease progression, cognitive decline and mortality41.
Another prospective cohort study concluded the number of
years of coffee consumption is correlated with a significant
increase in age at PD onset42. A recent review suggested
a sex difference in the potential protective effect of coffee,
and tea, with a greater beneficial effect in males with PD6.
The reason for the smaller effect in females suffering from
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PD might be explained by postmenopausal oestrogen supplementation hiding the effect
of caffeine6. However, contradicting results with lower PD risk in both men and women was
shown in a large prospective study including almost 305 000 participants43.
A further 2010 meta-analysis and systematic review found an inverse association between
caffeine consumption and the risk of PD35. The cumulative meta-analysis indicated a 25
per cent reduction in PD risk among caffeine consumers with an inverse dose–response
relationship between the onset of PD and caffeine intake. No significant heterogeneity
between studies was found. Furthermore, it has been suggested that absolute lower levels
of caffeine and caffeine metabolite profiles might be promising diagnostic biomarkers
for early PD44.

Possible mechanisms —
coffee in relation to AD and PD
The mechanisms involved in the positive associations found between caffeine in relation
to AD45–48 and PD6,34 are not yet well understood. Caffeine is suggested as a non-selective
blocker of adenosine receptors and has been linked to basic physical functions as the
regulation of heart rate, and neural signalling in the central nervous system (CNS). Since
the late 1990s, studies on adenosine receptor antagonists, such as caffeine, have shown
a reduction in the physical, cellular and molecular damage caused by neurodegenerative
disorders such as AD and PD. By this blocking effect, caffeine might protect against
inflammatory damage evolving during disease progression.
Caffeine could promote neuronal survival and reduce neurodegeneration in these
areas of the brain45,46. In PD specifically, caffeine might contribute to positive effects
on the symptomatic treatment without provoking marked impairment in the ability to
control movements39.
In addition to caffeine, coffee also contains other plant-based compounds such as
phytochemicals and polyphenols9,10, that might be part of the observed positive effects.
One class of phytochemicals present in coffee, tea and cacao is methylxanthines, of which
caffeine is the best studied. In some research, effects on neuronal network activity have
been shown, promoting sustained cognitive performance and protection of neurons against
dysfunction of stroke, AD and PD45–50. Other methylxanthines include theobromine and
theophylline which may also contribute to the beneficial effects of coffee, tea and cacao
on brain health34,51–53.
In summary, some studies suggest a positive effect of coffee with better cognitive
outcomes21–25,29–31, whilst others does not support such an effect26–28. Firm conclusions
about associations cannot yet be drawn.
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Conclusion
Neurodegenerative conditions such as AD and PD markedly change life conditions by successively impairing
functional capacity, with profound effects on independence and well-being. Currently no curative treatment
is available, and therefore ways to reduce the risk of developing these conditions or relieve symptoms
is laudable. At present research has shown promising results regarding the impact of life-style factors
including diet. The Mediterranean diet has been of main interest. There are also some interesting studies
regarding coffee consumption suggesting that caffeine is potentially beneficial in preventing AD and PD.
However, still it is too early to draw firm conclusions regarding causal relationship between dietary factors
and the risk of developing AD and PD. Further research is required including both randomized controlled
trials, and prospective cohort studies with long follow-up in humans, and purely mechanistic studies
to understand the associations in more detail.
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Key takeaways
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D
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Elisabet Rothenberg is a registered dietitian with a PhD. Currently
she has a position as assistant professor at Kristianstad University at
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intake and body composition in ageing. Her thesis concerned energy
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About ISIC
The Institute for Scientific Information on Coffee
(ISIC) is a not-for-profit organization, established
in 1990 and devoted to the study and disclosure
of science related to “coffee and health.” Since
2003 ISIC also supports a pan-European education
programme, working in partnership with national
coffee associations in nine countries to convey
current scientific knowledge on “coffee and health”
to health care professionals.
ISIC’s activities are focused on:
îî the study of scientific matters related to “coffee

and health”
îî the collection and evaluation of studies and

îî the support of independent scientific research

on “coffee and health”
îî active dissemination of balanced “coffee and

health” scientific research and knowledge
to a broad range of stakeholders.
ISIC respects scientific research ethics in all its
activities. ISIC’s communications are based on
sound science and rely on scientific studies derived
from peer-reviewed scientific journals and other
publications.
ISIC members are six of the major European
coffee companies: illycaffè, Jacobs Douwe Egberts,
Lavazza, Nestlé, Paulig, and Tchibo.

scientific information about “coffee and health”

About coffeeandhealth.org
The website www.coffeeandhealth.org is a science-based resource developed for health care and other
professional audiences and provides the latest information and research into coffee, caffeine and health.
Follow us on twitter: @coffeeandhealth
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