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ABSTRACT

Eyes are the most crucial component of our visual system, the eyes depend on micronutrients including vitamins, 
carotenoids, trace metals, and omega-3 fatty acids to maintain optimal performance and defense against age-
mediated and light-induced degenerative diseases. Since the 1980s, the Mediterranean Diet (MedDiet) has 
gained popularity due to its many health advantages, one of which is improved eye health. In order to reap 
the greatest health benefits, the MedDiet calls for consuming small amounts of red meat in addition to a diet 
high in fish, eggs, nuts, legumes, citrus fruits, green vegetables, olives and their derivatives especially olive oil 
and dairy products in moderation. The antioxidant, anti-inflammatory, and neuroprotective properties of these 
foods both when used as an ingredient in the dietary regime or as a source of nutritional supplements have 
shown promising results in the management of chronic degenerative ocular diseases, both in animal models and 
in human subjects. In this chapter, we will focus on the importance of MedDiet and natural compounds for the 
visual system and its role in slowing down age-related ocular degeneration.
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Introduction
Eye health and vision have extensive and overwhelming effects on 

the overall quality of life, health, education, sustainable development, 
and even on the economy. Lacking the access to high quality treat-
ment regimens and even to affordable eye care has rendered many 
people blind or visually impaired. In 2020 an estimated 596 million 
people in the world had distance vision impairment, out of which 
90% of cases could be treated using high-cost treatment regimen. Out 
of these, 43 million suffered from complete or partial blindness. On 
the other hand, 510 million people could not improve near vision im-
pairments because they could not afford reading glasses, showing the 
extremely poor socio-economic conditions in which they live. These 
patients included all age groups, mostly affecting children and the el-
derly. In addition, eye diseases were more prevalent in women, ethnic 
minorities, and people living in rural areas. One of the major factors 
observed in these patients was that they were malnourished, due to 

the inadequate food supply because of overall poor socioeconomic 
conditions.

Diet, being a key lifestyle factor, can exert long-term effects even 
on ocular health and play a vital role in preventing visual dysfunction, 
which can lead to permanent visual impairment or blindness and it is 
estimated to affect 1 billion people worldwide by 2050.

Impact of Technology on Eye Health

Science is always a two-edged sword with benefits and draw-
backs. Even if the use of digital devices across all age groups has in-
creased recently, the Covid-19 pandemic starting in 2020 has caused 
a sharp increase in both the percentage of users and the amount of 
time they spend using them. Children in school are compelled to at-
tend lessons virtually via computers or smartphones, and seniors’ so-
cial lives have been curtailed due to curfews, which has caused them 
to become addicted to digital devices and develop digital eye strain. 
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Digital eye strain can cause headaches, blurry vision, dry eyes, and 
neck and shoulder pain. While digital eye strain, or DES, is less com-
mon in India and is only now becoming noticeable, in the West, DES, 
also known as dry eye disease, was shown to be prevalent in 2016 at 

a rate of 49.5%. According to a study by (Bahkir, et al. [1]), Table 1 
shows the effect of digital gadgets on eye health, particularly during 
the epidemic curfew.

Table 1:  Impact of digital devices on eye health.

Symptoms of digital eye strain Prevalence rate

Coloured rings around bright object 4.90%

Double vision 5.70%

Blurring of vision 16.50%

Difficulty in focusing printed text 17%

Excessive blinking 18.70%

Itching 18.90%

Sensitivity to light 21.60%

Dryness of eyes 22.40%

Burning of eyes 22.90%

Watering of eye 23.10%

Redness of eyes 23.10%

Heavy eyelids 23.80%

Eye pain 29%

Headache 43.50%

Note: Source: Indian Journal of Ophthalmology: November 2020

Keywords: Sword; Drawbacks; Curfew; Digital Eye Strain

Impact of Nutrients on Eye Health

Common Eye Conditions that Lead to Visual Impairment: (Ta-
ble 2) Visual impairment is a result of numerous variables, including 
age, malnutrition, lifestyle, environment, and genetic abnormalities. A 
growing number of adults worldwide are experiencing visual impair-
ment and dysfunction, which can be attributed to various ocular dis-
orders such as age-related macular degeneration (AMD), glaucoma, 
cataracts, dry eye disease (DED), diabetic retinopathy (DR), ocular 

surface dysfunction (OSD), and refractive errors. This is indicated by 
the global trend in the population growth index. On the other hand, 
cerebral visual impairment, uncorrected refractive error, cataract, 
retinopathy of prematurity, and corneal scarring are the primary 
causes of blindness and reduced vision in children. Furthermore, a 
number of ailments, including blepharitis, dry eyes, and allergic con-
junctivitis, can cause itching, pain, and discharge in many individuals 
who do not have visual impairments [2-5] (Table 3).

Table 2: Impact of Nutrients on Eye Function.

Nutrients Dosage Food Source Impact on eye health

Epigallo catechin gallate 200mg/day Green tea Improves central retinal function

Diosmin 300mg/day - Improves retinal sensitivity

Proanthocyanidins 150mg/day Grape seed   Improves hard exudate severity and decreases total macu-
lar volume

Anthocyanins 50mg/day
Pomegranate, berries, red grapes, 

tomatoes, red beans. (Red coloured 
food sources)

Increase retinal blood flow 
Improves ocular blood circulation 

Improves tear secretion volume Improves visual acuity 
visual field

Genistein 80mg/day Soy bean Improves central retinal activity

Vitamin E 5mg/day Nuts, seeds, greens, vegetable oil 
and wheat germ oil Improves central retinal activity

Vitamin C 30mg/day Citrus fruits, bell pepper Improves central retinal activity

Note: Source: Frontier in Nutrition, 2021 

Keywords: exudate severity, macular volume, retinal
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Table 3: Most prevalent eye conditions causing vision impairment.

Ocular Conditions Description Epidemiology Treatment

Contract Opacities in lens obstruct or scatter the 
incoming light

It is the most important cause of blindness world-
wide (17.8 million in 2022) and the second leading 

causes of moderate or serve vision impairment (83.2 
million). Contract results from age-related changes, 
smoking, UV damage, dehydration crisis, diabetes, 

galactosemia, and steroid use

Sugary with intraocular 
lens (IOL) implantation

Refractive error

Blurred vision because light is not sharply 
focused on the retina, due to a mismatch 
between the eye axial length and the re-

fractive power of the cornea and/or lens. 
Hypermetropia (long sight) and myopia 

(short sight)

It is the second main cause of blindness (3.7 million) 
and the main cause of vision impairment (157.5 

million)

Refractive error can be 
corrected using specta-
cles, contact lenses, IOL 

implantation during 
contaract surgery or laser 

refractive surgery 

Glaucoma
Progressive damage of the optic nerve in 
one or both eyes, resulting in irreversible 

blindness

The third main cause of blindness (3.6 million) and 
the fourth cause of moderate or severe vision impair-
ment (4.1 million). The risk of developing glaucoma 
increases with age and is increasing globally with 

population ageing

Medication, trabecu-
loplasty, iridotomy, or 

surgery

AMD
Degeneration of the macula, resulting in 
loss of clear vision. It has both “dry” and 

“wet” forms

The fourth prominent cause of blindness cause of 
blindness globally (1.9 million) and the third in 

moderate to severe vision impairment (6.2 million). 
AMD is the primary cause of vision loss in high-in-

come countries

Medication, trabecu-
loplasty, iridotomy, or 

surgery

DR

Damage to the small blood vessels in the 
retina leads to leakage of plasma fluid and 
blood, which may damage central vision 

(” diabetic macular oedema, DM0”)

The fifth cause of blindness (1.1 million) and vision 
impairment (3.8 million

Long term anti-VEGF 
intravitreal injections

Note: Keywords: Age-Related Macular Degeneration; Glaucoma; Contaract; Dry Eye Disease; Diabetic Retinopathy; Ocular Surface Dysfunction; Refrac-

tive Errors; Ailments; Blepharitis; Allergic Conjunctivitis.

Diet and Eyes Health: Numerous studies involving large popu-
lations have demonstrated the significance of food, particularly mi-
cronutrients, in the treatment of age-related eye disorders. Because 
of these findings, scientists are now concentrating their study on a 
broad range of nutrients in the treatment of disorders affecting the 
eyes, including age-related macular degeneration, cataract, glaucoma, 
dry eye, and retinal ailments (light mediative oxidative damage). The 
effects of malnutrition on the development of the new-born visual sys-
tem and the manifestation of ocular diseases in adults due to dietary 
deficiencies have suggested that nutrition is important not only for 
the proper development of the visual system but also for enhancing 
or suppressing the various ocular manifestations that lead to blind-
ness and visual impairment. For example, research has shown that 
while vitamin E is harmful to retinitis pigmentosa, taking vitamin A 
in approved dosages has positive effects on the illness. Furthermore, 

it has been discovered that supplementing with lutein and docosa-
hexaenoic acid (DHA) in addition to vitamin A can postpone retinal 
degeneration and visual impairment. Similarly, a number of studies 
have found a connection between xerophthalmia and night blindness 
and vitamin A insufficiency. Conversely, inadequate consumption or 
absorption of vitamin B leads to nutritional amblyopia, a condition 
characterized by impaired vision and decreased visual acuity. More-
over, carotenoids have been shown to enhance eyesight throughout 
life and prevent retinal and lens deterioration, which in older people 
can result in AMD and cataracts [6-9].

Natural Molecules: Food has a wealth of vital vitamins, micro-
nutrients, and physiologically active substances that can be crucial in 
preserving eye health. Table 4 presents a selection of natural com-
pounds and their impact on eye illnesses.
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Table 4: The effects of selected nutritional supplements on various ocular manifestations and their food sources.

Natural compounds Food sources Benefits for the eyes

Vitamin A Almonds, carrots, tuna Beneficial in retinitis pigmentosa

Taurine Sea food, turkey, seaweed Prevents retinal degeneration and light-induced damages

Omega-3 fatty acids Fishes (mackerel, sardine, salmon) Prevent inflammatory damage, reduce IOP, beneficial in dry 
eye disease and AMD

B-Vitamins Milk, cheese, eggs, fishes, leafy vegetables, 
chicken Antioxidant, neuroprotective, decrease cataract incidence

Palmitoylethanolamide (PEA) Egg yolk, peanuts Anti-inflammatory, retino-protectant in glaucoma and diabetic 
retinopathy

Saffron Flower of Crocus sativus Anti-inflammatory, anti-oxidant, protection against light dam-
age to photoreceptors

Note: Keywords: Physiologically; Taurine; Palmitoylethanolamide; Retinitis Pigmentosa.

MedDiet and Eye Health: A healthy lifestyle, demonstrated by 
a balanced diet and regular exercise, provides an effective preventa-
tive measure against the rapidly rising incidence of eye conditions as 
AMD, cataracts, glaucoma, diabetic retinopathy, dry eye syndrome, 
and progressive myopia. Providing specific micronutrients in recom-
mended daily levels, such as vitamins, minerals, Omega 3 fatty acids, 
and carotenoids, promotes general health and has beneficial impacts 
on the health of the eyes and visual system. But in developing nations, 
where the majority of people live in poverty and cannot afford di-
etary supplements, adding these micronutrients to the diet as supple-
ments may cause problems. In this sense, the preferred way to bring 
healthy nutrients into the body is through diet plans that are within 
the means of a broad spectrum of socioeconomic groups. 56.5% of 
cases in recent retrospective clinical research with 7756 participants 

and a mean age of 71 years demonstrated the positive benefits of the 
MedDiet on AMD. The findings showed that strictly adhering to the 
MedDiet decreased the likelihood of developing big drusen and late 
AMD. In a second prospective study, researchers looked into the re-
lationship between the MedDiet and the incidence of advanced AMD 
in 4446 European adults 55 years of age and older. They found that 
subjects who followed the diet had a 41% lower risk of developing 
AMD than those who did not [10-12].

A nutrient-rich MedDiet that includes whole grains, seafood, veg-
etables, fruits, legumes, and olive oil can help prevent AMD. Despite 
the inability of these trials to establish a clear causal association be-
tween MedDiet and AMD, they did demonstrate that the total diet, 
rather than any of its individual components, was responsible for the 
lower risk of AMD development (Table 5).

Table 5: Dietary patterns as interventions to age-related eye diseases.

Diet pattern Cataract Refractive error Glaucoma AMD Diabetic retinopathy

MedDiet

A small study on 500 African male subjects 
indicated a lower risk of developing cataract 

upon adherence to the MedDiet Lack of 
evidence due to scarcity of clinical trials

Not assessed

Reduced risk 
of develop-
ing glauco-

ma 

Decreased risk 
of late AMD 

Prevent diabetes and therefore 
diabetic retinopathy and lowers 
the chances of retinal degenera-

tion during DR

Western diet Not assessed Not assessed Not assessed Increased risk 
of AMD Not assessed

Prudent diet Not assessed Not assessed Not assessed
Lower inci-

dence of AMD 
in some studies. 

Not assessed

Note: Keywords: Dry Eyes Syndrome; Progressive Myopia; Poverty; Drusen; Glaucoma.

An Ideal Ocular Nutritional Supplements: Both patients and 
medical experts are interested in the potential role that dietary sup-
plements may play in delaying the onset or progression of ocular dis-
ease. The purpose of this research is to determine which antioxidants 
should be included in the optimal ocular nutritional supplement for 
people who have a family history of glaucoma, cataracts, or age-relat-
ed macular disease, or who have lifestyle choices that increase their 
risk of developing these conditions, such as smoking, inadequate 
diet, or prolonged sun exposure. Additionally, it would be appropri-

ate for people with early-stage age-related eye diseases. Vitamins A 
and E play functions in preventing lipid peroxidation and producing 
rhodopsin, respectively, which helps prevent ocular diseases. Studies 
have shown that vitamin C plays a preventive function in preventing 
cataracts, and B vitamins have been associated with a lower risk of 
cataract development. Although beta-carotene has been associated 
with a higher risk of lung cancer in smokers, it is effective in prevent-
ing the development of free radicals. Supplementing with lutein and 
zeaxanthin has been shown to improve visual function in people with 
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age-related macular degeneration. Zinc, while necessary for the ac-
tivity of antioxidant enzymes, has been connected to negative effects. 
Selenium, on the other hand, has been associated with a lower risk of 
cataract and stimulates the antioxidant enzyme glutathione peroxi-
dase, shielding cell membranes from oxidative damage. We support 
adding lutein/zeaxanthin, vitamins C and E, to our theoretically opti-
mal ocular nutritional supplement [13,14].

Conclusion
Our eyes play a vital role in our development, well-being, and 

happiness. It is now established that eating a well-balanced diet helps 
keep the visual system in good condition and prevents a number of 
eye issues. Based on scientific evidence, antioxidant and anti-inflam-
matory natural substances, vitamins, and minerals are important in 
mitigating and preventing age-related ocular degeneration. As a re-
sult, as we age, we need a sufficient amount of healthy fats, fiber, pro-
teins, and carbohydrates in addition to vitamins and minerals to be 
healthy. Furthermore, taking a sufficient quantity of probiotics aids 
in the regulation of the gut microbiota, which influences the ocular 
surface microbiota and guards against a number of ocular illnesses. 
All of these components together make up the Mediterranean diet, 
which has great promise as a dietary plan for improved eye care and 
treatment and should be carefully considered.
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