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ABSTRACT: Physical exercise is well-known for its systemic health benefits, particularly in cardiovascular and 

metabolic health. However, its role in ocular health is an emerging area of interest. This review explores the current 

evidence on how regular physical activity can prevent and manage various eye diseases, including glaucoma, diabetic 

retinopathy, age-related macular degeneration (AMD), and cataracts. The underlying mechanisms, such as improved 

ocular blood flow, reduced intraocular pressure (IOP), and enhanced metabolic control, are discussed to provide a 

comprehensive understanding of how exercise contributes to maintaining eye health. 
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1 Introduction 

Eye health is crucial for maintaining quality of life, yet millions worldwide suffer from preventable or 

manageable visual impairments (1). While the relationship between lifestyle factors like diet and ocular 

health is well-documented, the specific effects of physical exercise on eye diseases have garnered attention 

only recently (2). This review synthesizes current research on how different forms of exercise can help 

prevent and manage common ocular conditions. 

2. The Role of Exercise in Ocular Blood Flow 

Ocular blood flow is a critical factor in maintaining the health of the retina and other eye structures, as it 

ensures the delivery of essential nutrients and oxygen while removing metabolic waste. Impaired ocular 

blood flow can contribute to the development of several eye diseases, including glaucoma, diabetic reti-

nopathy, and age-related macular degeneration (AMD). Regular physical exercise has been shown to posi-

tively influence ocular blood flow, thereby playing a protective role against these conditions (3). 
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Improvement in Ocular Perfusion 

Regular aerobic exercise, such as walking, jogging, and cycling, has been shown to enhance systemic 

blood circulation, which includes ocular blood flow. Improved ocular perfusion is beneficial in reducing 

the risk of ischemic conditions that can lead to retinal damage and other eye diseases (4). Enhanced blood 

flow can help maintain the health of retinal cells by ensuring an adequate supply of oxygen and nutrients, 

which is crucial for preventing diseases like diabetic retinopathy (5). 

Reduction of Intraocular Pressure (IOP) 

One of the key mechanisms by which exercise influences ocular blood flow is through the reduc-tion 

of intraocular pressure (IOP) (6). Elevated IOP is a significant risk factor for glaucoma, a con-dition that 

can lead to optic nerve damage and vision loss. Studies have shown that aerobic exercis-es can lead to a 

significant reduction in IOP, which is believed to be partially mediated by improved ocular blood flow. 

Lowering IOP helps to reduce the mechanical pressure on the optic nerve and improves the overall health 

of the eye (7). 

Prevention of Retinal Ischemia 

Retinal ischemia, or inadequate blood flow to the retina, is a major contributing factor to diseases such 

as diabetic retinopathy and AMD (8). Exercise has been found to increase retinal blood flow, which can 

prevent or mitigate the effects of ischemia. By promoting better perfusion of the retina, exercise helps to 

preserve retinal function and prevent the progression of these diseases (9). 

Exercise-Induced Vascular Adaptations 

Long-term regular exercise can lead to vascular adaptations, such as increased capillary density and 

improved endothelial function, which enhance blood flow not only to the muscles but also to the eyes (10). 

These adaptations are crucial in maintaining adequate ocular blood flow, particularly in aging populations 

or those at risk of vascular-related eye conditions (11). 

Impact on Specific Eye Conditions 

For individuals with or at risk of glaucoma, the reduction in IOP associated with regular exercise is 

particularly beneficial. Additionally, for those with diabetes, the improved blood sugar control and en-

hanced retinal blood flow from exercise can significantly reduce the risk of developing diabetic retinopathy 

(4). In the context of AMD, exercise may help slow the progression of the disease by improving oxygen 

and nutrient delivery to the retina (12). 

Exercise plays a vital role in enhancing ocular blood flow, which is crucial for preventing and manag-

ing various eye diseases. By improving ocular perfusion, reducing intraocular pressure, and preventing 

retinal ischemia, regular physical activity serves as a protective measure against conditions like glaucoma, 

diabetic retinopathy, and AMD. Future research should continue to explore the specific types and intensities 

of exercise that are most beneficial for ocular health (9). 

3. Exercise and Intraocular Pressure (IOP) 
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Intraocular pressure (IOP) is the fluid pressure within the eye, which is a critical factor in maintaining 

the eye’s shape and ensuring the proper functioning of the optic nerve. Elevated IOP is a major risk factor 

for glaucoma, a condition that can lead to optic nerve damage and irreversible vision loss. Physical exercise 

has been shown to influence IOP levels, and understanding this relationship is vital for both preventing and 

managing glaucoma (13). 

Impact of Aerobic Exercise on IOP 

Aerobic exercises, such as walking, jogging, swimming, and cycling, have been consistently associated 

with reductions in IOP. Studies suggest that during and immediately after moderate aerobic exercise, IOP 

decreases, which can have protective effects against glaucoma. This reduction is thought to be due to im-

proved aqueous humor outflow and enhanced ocular blood flow (6). 

A study by Marcus et al. (1970) demonstrated that IOP decreased significantly in subjects following 

moderate aerobic activity. This effect was observed to be temporary but could accumulate with regular 

exercise, suggesting that consistent physical activity could maintain lower IOP levels over time. 

Long-Term Effects of Regular Exercise 

While the immediate effects of exercise on IOP are temporary, regular long-term physical activity may 

contribute to sustained lower IOP levels. A longitudinal study highlighted that individual who engaged in 

regular physical activity had a lower baseline IOP compared to sedentary individuals, indicating that habit-

ual exercise might reduce the risk of developing glaucoma or slow its progression (9). 

Resistance Training and IOP 

Resistance training, particularly when involving heavy lifting or exercises that increase intrathoracic 

pressure (like the Valsalva maneuver), can have a different effect on IOP. Unlike aerobic exercise, intense 

resistance training can cause a temporary increase in IOP. This is particularly important for individuals with 

glaucoma or those at high risk, as such spikes in IOP might exacerbate the condition (14). However, mod-

erate resistance exercises with proper breathing techniques may still be beneficial and should be tailored to 

the individual’s health status. 

Mechanisms Behind IOP Reduction 

The reduction in IOP observed with aerobic exercise is likely due to several mechanisms. Improved 

blood flow to the ciliary body (the part of the eye responsible for aqueous humor production) may enhance 

fluid drainage through the trabecular meshwork (15). Additionally, exercise-induced reductions in systemic 

blood pressure and improved autonomic regulation might also contribute to the observed decrease in IOP. 

Exercise Recommendations for Glaucoma Patients 

For patients with glaucoma or those at risk, engaging in regular, moderate aerobic exercise is generally 

recommended to help manage IOP levels. Activities such as brisk walking, swimming, or cycling are con-

sidered safe and effective (16). However, it’s essential for glaucoma patients to consult with their ophthal-

mologist before beginning any new exercise regimen, particularly if considering resistance training or high-

intensity workouts (17). 
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Regular physical exercise, especially aerobic activities, plays a significant role in reducing and man-

aging intraocular pressure, thereby offering protective benefits against glaucoma. While resistance training 

may pose some risks if not performed correctly, moderate aerobic exercise is generally safe and effective 

for maintaining healthy IOP levels. Future research should continue to explore the specific types and inten-

sities of exercise that are most beneficial for individuals with elevated IOP or glaucoma. 

4. Retinal Health and Diabetic Retinopathy 

Diabetic retinopathy is a significant complication of diabetes and one of the leading causes of vision 

loss worldwide. This condition arises from chronic hyperglycemia, which damages the retinal blood ves-

sels, leading to leakage, bleeding, and eventually, vision impairment. Maintaining retinal health is crucial 

for preventing the onset and progression of diabetic retinopathy, and exercise has emerged as a potentially 

effective strategy in this regard (19). 

The Role of Exercise in Metabolic Control 

One of the most significant benefits of exercise for individuals with diabetes is its ability to improve 

metabolic control. Regular physical activity enhances insulin sensitivity, helping to regulate blood glucose 

levels. Better glycemic control is crucial in preventing the microvascular complications of diabetes, includ-

ing those affecting the retina (20). 

Studies have shown that individuals who engage in regular aerobic exercise, such as walking or cy-

cling, have lower levels of HbA1c, a marker of long-term blood glucose control. This reduction in blood 

glucose levels can decrease the likelihood of developing diabetic retinopathy or slow its progression in 

those already affected (21). 

Reduction of Retinal Inflammation 

Inflammation plays a key role in the pathogenesis of diabetic retinopathy. Chronic hyperglycemia trig-

gers inflammatory processes that contribute to the breakdown of the blood-retinal barrier, leading to retinal 

edema and hemorrhages. Exercise has been shown to exert anti-inflammatory effects, which can protect the 

retina from these damaging processes (22). 

Research suggests that regular physical activity can reduce systemic inflammation by lowering levels 

of inflammatory markers like C-reactive protein (CRP) and interleukin-6 (IL-6). By reducing inflammation, 

exercise may help maintain the integrity of the blood-retinal barrier, thereby protecting against the devel-

opment or progression of diabetic retinopathy) Improvement in Retinal Blood Flow Exercise improves 

systemic circulation, which includes enhancing retinal blood flow. Improved retinal perfusion is critical in 

preventing ischemic damage to the retina, a common issue in diabetic retinopathy. Increased blood flow 

helps in delivering essential nutrients and oxygen to retinal cells, supporting their health and function (23). 

A study published in the Journal of Diabetes Research indicated that moderate-intensity exercise im-

proved retinal blood flow in individuals with type 2 diabetes, which could potentially slow the progression 

of diabetic retinopathy by reducing ischemic stress on retinal tissues.  Prevention of Retinal Neovascular-

ization In advanced stages of diabetic retinopathy, abnormal blood vessels (neovascularization) can grow 

on the retina, leading to severe complications such as vitreous hemorrhage and retinal detachment. Exercise, 

through its effects on improving metabolic control and reducing oxidative stress, may lower the risk of 

retinal neovascularization (24). 

By controlling blood sugar levels and reducing oxidative damage, exercise could limit the stimuli for 

abnormal blood vessel growth, thereby protecting against the progression to more severe forms of diabetic 

retinopathy.  Exercise Recommendations for Diabetic Patients For individuals with diabetes, incorporating 
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regular physical activity into their daily routine is strongly recommended. Aerobic exercises like brisk 

walking, swimming, and cycling are particularly effective in improving glycemic control and protecting 

retinal health. Additionally, resistance training can complement aerobic exercises by improving overall 

metabolic health. However, patients with advanced diabetic retinopathy should consult their healthcare 

provider before starting any new exercise regimen, as high-intensity activities could exacerbate retinal is-

sues excise is a powerful tool in the prevention and management of diabetic retinopathy. By improving 

glycemic control, reducing inflammation, and enhancing retinal blood flow, regular physical activity can 

help maintain retinal health and prevent the progression of this vision-threatening condition. Patients with 

diabetes should be encouraged to adopt a physically active lifestyle as part of a comprehensive strategy to 

protect their vision (20). 

5. Prevention of Cataracts 

Cataracts, characterized by the clouding of the eye's lens, are a common cause of visual impairment, 

especially in older adults. While aging is the primary risk factor, lifestyle choices, including physical exer-

cise, can play a significant role in preventing or slowing the development of cataracts. This section explores 

the relationship between exercise and cataract prevention, focusing on how regular physical activity may 

contribute to maintaining lens clarity and overall eye health (25). 

Oxidative Stress and Cataract Formation 

Cataracts are often linked to oxidative stress, which involves damage to lens proteins and other cellular 

components due to free radicals. Exercise has been shown to enhance the body’s antioxidant defense sys-

tems, which can help mitigate oxidative damage. Regular physical activity increases the production of an-

tioxidants such as superoxide dismutase and glutathione, which protect against oxidative stress and may 

reduce the risk of cataract formation (26). 

Systemic Health Benefits 

Exercise contributes to overall systemic health, including cardiovascular and metabolic health, which 

indirectly benefits eye health. Improved cardiovascular health enhances blood flow to the eyes, ensuring 

that the lens receives adequate nutrients and oxygen. Additionally, exercise helps regulate blood sugar lev-

els, which can be beneficial for people with diabetes, a condition that increases the risk of cataracts (27). 

Inflammation Reduction 

Chronic inflammation is another factor that can contribute to cataract development. Regular exercise 

has anti-inflammatory effects, reducing systemic inflammation markers like C-reactive protein (CRP). By 

lowering inflammation, exercise helps protect the lens from inflammatory damage that can accelerate cat-

aract formation.  Research Evidence Studies have demonstrated that physically active individuals are less 

likely to develop cataracts compared to sedentary individuals. For instance, research published in The 

American Journal of Epidemiology found that participants who engaged in regular physical activity had a 

lower incidence of cataracts. The protective effect of exercise was attributed to improved metabolic health 

and reduced oxidative stress (28). 

Exercise Beneficial for Cataract Prevention 
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Both aerobic and resistance exercises can be beneficial in cataract prevention. Aerobic activities such 

as walking, swimming, and cycling improve cardiovascular health and boost antioxidant levels. Resistance 

training, although primarily focused on building muscle strength, also contributes to overall metabolic 

health and inflammation reduction (29). 

To potentially reduce the risk of cataracts, adults should aim for at least 150 minutes of moderate 

aerobic activity per week, complemented by strength training exercises on two or more days a week. En-

gaging in a variety of physical activities can provide comprehensive health benefits and contribute to main-

taining lens transparency ical exercise plays a significant role in preventing cataracts by reducing oxidative 

stress, improving systemic health, and decreasing inflammation. By incorporating regular aerobic and re-

sistance exercises into daily routines, individuals can enhance their overall health and potentially reduce 

their risk of developing cataracts. Further research is needed to establish definitive exercise guidelines for 

cataract prevention, but existing evidence supports the positive impact of physical activity on eye health(9). 

6. Age-Related Macular Degeneration (AMD) 

Age-related macular degeneration (AMD) is a leading cause of vision loss in older adults, character-

ized by the deterioration of the macula, the central part of the retina responsible for sharp, central vision. 

Although age is the primary risk factor for AMD, lifestyle modifications, including regular physical exer-

cise, have been shown to influence the risk and progression of this condition. This section reviews how 

exercise can impact AMD and its management (30). 

Exercise and Cardiovascular Health 

Cardiovascular health has a direct impact on retinal health. Regular aerobic exercise improves cardio-

vascular function, which enhances blood flow to the retina, including the macula. Improved circulation can 

help maintain retinal health and potentially slow the progression of AMD. A study published in Ophthal-

mology highlighted that individual with better cardiovascular fitness had a lower risk of developing AMD, 

likely due to improved retinal perfusion and reduced vascular risk factors (31). 

Inflammation Reduction 

Chronic inflammation is implicated in the pathogenesis of AMD. Regular exercise is known to have 

anti-inflammatory effects, which can be beneficial in managing AMD. Physical activity reduces systemic 

inflammation by lowering levels of inflammatory cytokines and markers such as C-reactive protein (CRP). 

By decreasing inflammation, exercise may help slow the progression of AMD and preserve macular func-

tion (32). 

Oxidative Stress and AMD 

Oxidative stress plays a significant role in AMD by damaging retinal cells and contributing to macular 

degeneration. Exercise enhances the body’s antioxidant defenses, helping to neutralize free radicals and 

reduce oxidative damage. Improved oxidative stress management through regular physical activity could 

protect retinal cells from damage and slow AMD progression (33). 

Research Evidence 

Evidence supporting the benefits of exercise in AMD management is growing. A longitudinal study 

found that older adults who engaged in regular physical activity had a lower incidence of AMD and slower 
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progression of existing AMD compared to their sedentary peers. This suggests that maintaining an active 

lifestyle may be an effective strategy for AMD prevention and management (34). 

Types of Exercise Beneficial for AMD 

Both aerobic and resistance exercises are beneficial for AMD. Aerobic exercises such as walking, 

swimming, and cycling help improve cardiovascular health and reduce systemic inflammation. Resistance 

training can complement aerobic activities by improving overall metabolic health and muscle strength, 

contributing to overall well-being and potentially supporting retinal health (35). 

Exercise Recommendations 

For optimal eye health and to potentially reduce the risk of AMD, adults should aim for at least 150 

minutes of moderate-intensity aerobic exercise per week, in addition to strength training exercises on two 

or more days per week. Incorporating a variety of physical activities can maximize health benefits and 

support retinal health (36). 

Regular physical exercise plays a crucial role in managing and potentially reducing the risk of age-

related macular degeneration. By improving cardiovascular health, reducing inflammation, and enhancing 

antioxidant defenses, exercise supports overall retinal health and may slow AMD progression. Incorporat-

ing regular physical activity into daily routines is a valuable strategy for maintaining eye health and pre-

serving vision in older adults (9). 

7. Recommendations for Physical Activity 

Based on the current evidence, healthcare providers should encourage patients, especially those at risk 

for ocular diseases, to incorporate regular physical activity into their lives. Aerobic exercises such as walk-

ing, running, swimming, and cycling are particularly beneficial for eye health. For individuals with existing 

eye conditions like glaucoma, it is important to consult with an ophthalmologist to determine the safest 

forms of exercise (9). 

Further research is needed to establish specific guidelines for exercise types and intensities tailored to 

the prevention and management of different eye diseases. Long-term clinical trials will be crucial in solid-

ifying these recommendations (37). 

8. Conclusion 

Physical exercise offers significant potential in the prevention and management of various eye dis-

eases. By improving ocular blood flow, reducing intraocular pressure, and enhancing systemic metabolic 

control, exercise can play a crucial role in maintaining eye health. Future research should focus on eluci-

dating the specific mechanisms through which exercise benefits ocular health and developing targeted ex-

ercise interventions for those at risk of vision impairment. 
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