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Abstract
Age-related Macular Degeneration (AMD) is a major cause of blindness in the elderly. It is more prevalent in people above 

65 years of age. Blindness caused by AMD is usually irreversible. Visual function in AMD patients deteriorates progressively 
and significantly impacts on their quality of life. The social costs of AMD are also on the high side. While treatment modalities 
like anti-VEGF treatment have been designed for neurovascular age-related macular degeneration, no treatment has yet been 
developed for geographical atrophy, and as such, prevention stands as the most cost-effective management of age-related 
macular degeneration. Current therapies are only capable of slowing the disease’s natural course, but is incapable of stopping 
the progression of the disease. It is therefore important to have an in-depth understanding of the possibilities in order to be able 
to prevent disease progression. Pertaining to this, therefore, identification of risk factors plays a major role. A lot of research 
has been carried out on such risk factors as diet, light exposure, and lifestyle. Many studies have shown that an increased intake 
of nutrients, including zeaxanthin, lutein, omega-3 fatty acids, beta carotene, and zinc, drastically reduces the risk of age-
related macular degeneration. With respect to lifestyle habits, the relationship between AMD and smoking has been studied and 
accepted. It is also important to note that retinal damage due to blue light and ultraviolet rays should be considered. This review 
aims to summarize current knowledge on steps towards the prevention and management of AMD.



Citation: Doke S, Karnatapu SC, Amalathasan T, Amalathasan T, Ibuoka E, et al. (2022) Prevention and Management of Age-Related 
Macular Degeneration. J Community Med Public Health 6: 257. DOI: 10.29011/2577-2228.100257

2 Volume 6; Issue 03

J Community Med Public Health, an open access journal
ISSN: 2577-2228

Keywords: Age-related macular degeneration; Geographic 
atrophy; Nutrients; Prevention; Lifestyle

Introduction
Age-related Macular Degeneration (AMD) is the primary 

cause of irreversible loss to central vision in the Western 
hemisphere [1]. Many researchers have postulated that with the 
increasing geriatric population, AMD will continue to have an 
increasing burden and prevalence. Visual defects that occur in 
the initial stages of the disease include impaired dark adaptation. 
With the progression of the disease, vision loss become more 
pronounced, the retinal tissue undergoes serious degeneration, and 
suffers permanent damage.

AMD currently represents the primary cause of irreversible 
blindness in the geriatric population. Most cases occur after the 
age of 65 [2]. According to recent studies, there will be at least 
288 million affected people by 2040 [1]. Also, the progressive 
increase in global life expectancy, especially in developing nations 
will cause an increase in the geriatric population [3]. It has been 
estimated that by 2025, the global geriatric populace will be over 
1.2 billion strong, 70% of whom will be in developing countries 
[4]. This process contributes immensely to an increase in the 
number of AMD cases, even surpassing the number projected by 
previous studies.

AMD usually affects the macula, resulting in the gradual 
loss of central vision [5]. Early-stage AMD may be recognized by 
clinical symptoms like alteration of the retinal pigment epithelium 
and drusen. AMD at the late stage can assume a dual state namely: 
neovascular or non-neovascular. The progression of AMD to the 
late stage can also affect central vision, resulting in persistent 
and severe visual impairment and blindness, and impacting 
significantly on the quality of life and also affecting the ability of 
the affected individual to live independently [6].

Clinical characteristics of early AMD include typical 
disturbs, like reduced reading capacity and mild central distortion. 
Additional signs that may appear include central scotoma and 
difficulty in recognizing faces. It is important to note that most 
people are asymptomatic at this stage. Late AMD progresses to a 
sudden deterioration in event of a neovascular form, but the non-
neovascular form may be characterized by a gradual and slow 
decline of central vision function.

The primary feature of neovascular AMD is the occurrence 
of choroidal neovascularization and its consequences, including 
subretinal and intra fluid, epithelial detachment of the pigments, 
hemorrhages, fibrotic tissues and hard exudates. Outer retinal 
thinning is a major characteristic of geographic atrophy. According 
to studies, the rate of progression corresponds to 2 mm2/year on 
average.

Although the treatment of neovascular AMD has been 
improved through the use of intravitreal anti-vascular endothelial 
growth factor injections, no standard gold-line treatment has yet 
been discovered for both geographic atrophy and early AMD. The 
lack of a therapy that can pause the progression of the clinical 
course determines a limitation in activities of daily living and 
consequently, a poor quality of life for the patients.

Over the past few years, researchers have attempted to 
define modified risk factors, with emphasis on how to tackle retinal 
oxidative alterations related to disease onset and progression. 
In particular, positive lifestyle modifications such as exercise, 
cessation of smoking, and a healthy diet with occasional intake of 
nutritional supplements are very helpful [7]. These studies have 
placed more emphasis on intervention on the progression of early 
AMD towards advanced stages of the disease and geographic 
atrophy, thus modifying the risk factors.

Epidemiology

AMD ranks as the third major cause of blindness just after 
cataract and glaucoma. Most affected persons reside in developed 
countries. Generally, advanced AMD rarely occurs before the 
age of 55. It is also more common in persons over 75 years of 
age. Geographic atrophy and neovascular AMD have varying 
prevalence in different racial and ethnic groups globally. Advanced 
AMD increases in prevalence after the fifth decade of life with the 
highest prevalence occurring after the 8th decade of life.

Pathogenesis

The underlying cause of AMD is presently elucidated through 
analysis of genetic linkage and dissection of histopathologic 
specimens. At the early stage of the disease process, lipids are 
deposited in the Bruch’s membrane. The deposition may be due 
to inability of the RPE to process the debris that is associated with 
outer segment turnover [8]. Drusen becomes visible only in the 
later stage of the disease. Drusen appearance is the first visible 
clinical sign of AMD. Laboratory analysis of drusen shows the 
presence of amyloid, lipid, complement factors, and other cellular 
components [8].

Drusen’s appearance is concomitant with the thickening 
of the membranous collagenous layers of Bruch’s membrane, 
degeneration of elastin and collagen within the Bruch’s membrane 
along with membrane calcification, increasing amounts of 
glycation end products, and accumulation of exogenous proteins 
and lipids. These alterations can act as a hydrophobic barrier to 
impede the movement of nutrients and fluid between the outer 
retina and the choroid leading to relative ischemia. Subsequently, 
the ingrowth of neovascularization may from choriocapillaris may 
occur through fractures in the Bruch’s membrane.
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AMD Management Plans

Until recently, ophthalmologists treated exudative AMD 
via laser destruction of abnormal capillaries/vessels. Among 
these procedures were thermal laser photocoagulation and the 
use of intravascular photosensitizers like verteporfin employed 
in photodynamic therapy. However, all that these treatments did 
was slow the progression of the condition. They did not have any 
positive effect on vision.

It is worth mentioning that the treatment of exudative AMD 
underwent dramatic changes with the introduction of Vascular 
Endothelial Growth Factor (VEGF) inhibitors. Medications have 
been developed to neutralize or block VEGF in AMD patients. 
These medications include ranibizumab, pegaptanib, aflibercept, 
and bevacizumab. These medications are administered as 
intravitreal injections and many doses are usually required. These 
medications have been shown to stabilize vision in patients with 
exudative AMD. It is also worth noting that many patients will 
experience a tremendous improvement in visual acuity [9].

Presently, there are no first line treatments for atrophic 
AMD. Clinicians should reassure their patients that the disease 
progresses slowly and they are likely to retain their independence 
whether their reading vision is affected or not. Other effective 
intervention methods include smoking cessation, low vision aids, 
and rehabilitation. Low vision aids and rehabilitation help improve 
the patients’ quality of life. Healthcare providers should endeavor 
to guide patients on these options and how to access them.

AMD Prevention Key Strategies
Nutritional supplementation and dietary modification

Nutritional supplementation plays a vital role in the 
prevention of AMD progression according to AREDS-1 and 
-2 studies. On the other hand, there is no data pointing to the 
possibility of preventing the onset of AMD, either by modification 
of diet or by adding supplements to the diet.

A 2005 Rotterdam study published in JAMA [10] evaluated 
the potential association between the intake of antioxidants with 
diet and the risk of AMD. Results from the study showed that high 
consumption of antioxidants with the β-carotene diet, both C and 
E vitamins, and zinc was correlated with a reduced risk of AMD 
in the elderly.

Drusen formation is influenced by modifications of 
oxidative protein, as indicated in past studies [11]. And because 
the onset of drusen is the first obvious sign of AMD, one can 
argue that antioxidant action exerts maximum effectiveness right 
before the onset of the condition. As such, an antioxidant-rich diet 
might affect the onset of AMD which explains why it is highly 
recommended for people with a family history of the condition 

[12]. Sources of vitamin E include whole grains, eggs, vegetable 
oil, and nuts. Foods rich in zinc include dairy products, whole 
grains, fish, poultry, and meat. Β-carotene is present in spinach, 
kale, and carrots. Juices and citrus fruits, green peppers, potatoes, 
and broccoli are major suppliers of vitamin C.

Lifestyle modification and smoking

Many studies have associated cigarette smoking with 
an increased risk of AMD. Cigarette smoking also represent a 
strong predictor of AMD in two population-based longitudinal 
studies [13]. Thornton et al. found that cigarette smoking acts as a 
fundamental risk factor for onset of AMD, estimating precisely that 
the risk of AMD is two to three times higher in smokers compared 
to nonsmokers. According to the EUREYE study [14], there was a 
higher risk of neovascular AMD for smokers. In fact, smoking had 
a 27% attributable factor for AMD. A comparison between those 
with a unilateral form of AMD found that those with a bilateral 
form of AMD tend to be heavy smokers in the previous 25 years. 
Based on these results, it is important to highlight the possible risks 
of smoking as well as the benefits derived by quitting smoking. 
Patients with unilateral AMD should be educated about the risk of 
developing this condition in the other eye.

Reduced sleep duration or excessive sleep has been linked 
with various negative health conditions, including cardiovascular 
diseases, total mortality, arterial hypertension, and diabetes [15]. 
A 2016 study by Khurana, et al. evaluated the association between 
sleep habits and AMD [16]. 1003 patients were involved in the 
survey. Their sleep histories were studied with the aim of a specific 
questionnaire and grading of the patients’ retina as no AMD, 
neovascular AMD, early AMD, and geographic atrophy. The 
researchers concluded that prolonged sleep (minimum of hours) 
correlated with a 7-fold increase in the risk of geographic atrophy.
Obesity and overweight

Recent studies have identified obesity and overweight 
as major risk factors for cardiovascular conditions [17]. Being 
overweight can trigger other physical changes, including a high 
level of oxidative stress, inflammatory conditions, and blood lipid 
imbalance, all factors being implicated in the pathophysiology of 
AMD [18]. According to previous studies, excess body fat can 
affect the movement and deposition of carotenoids from blood 
to macula, thus resulting in a reduction of macular pigment at 
the fovea [19]. According to the AREDS study, a high risk of 
geographic atrophy presented in individuals with a high BMI. A 
2016 study published in the journal Investigative Ophthalmology 
& Visual Science evaluated the association between the different 
categories of Body Mass Index (BMI) and the risk of AMD in 
different stages. The researchers analyzed 1613 cases involving 
31,151 subjects. It was concluded that obesity and excess body 
weight are associated with a higher risk of AMD.
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Physical activity
Many scientific reports have shown that physical activity 

has a positive influence on morbidity and mortality, preserves 
cognitive function in a much better way, and drastically reduces 
the biomarkers of aging [20]. Regarding the link between AMD 
and physical activity, several studies showed that physical activity 
has a protective role towards the onset of AMD [21]. However, it is 
also important to note that current evidence is inconclusive owing to 
the fact that previous studies were carried out in nonhomogeneous 
populations with varying classifications of AMD. It is also worth 
noting that there was no uniform assessment of physical activity. 
A recent meta-analysis and systematic review [22] studied the 
association between physical activity and AMD among Caucasians. 
The authors found that physical activity drastically lowered the 
odds of early and late AMD among members of the Caucasian 
population and suggested that individuals stayed active throughout 
life to prevent the onset of AMD.

Reducing light exposure

Several studies have shown that exposure to sunlight may 
contribute to the onset of AMD [23]. One of the studies, the Beaver 
Dam Eye Study was a population-based cohort study that measured 
AMD incidence and the amount of sunlight exposure in 2,764 
subjects over a period of 10 years [24]. According to the result by 
the BDES, extended exposure to sunlight was associated with an 
increased incidence of early AMD. Sunglasses provided marginal 
protective effect, and report of data was done on a subjective basis.

More evidence is presented in reports on AMD incidence 
after intraocular lens implantation and cataract surgery [25-28]. 
Human crystalline lens assumes a yellow appearance with age 
and protects the retina from toxic Ultraviolet (UV) or blue-green 
phototoxicity [28]. After removal of the crystalline lens during 
surgery, the implanted intraocular lens does not provide adequate 
intraocular lens in vivo [28]. For patients who have undergone 
a cataract surgery, wearing sunglasses in the open can provide 
adequate protection in this regard [29-31].

Conclusions
AMD is a major underlying cause of irreversible blindness 

in the elderly. Presently, it is a major contributor to economic and 
social burden for healthcare systems. Dietary supplementation 
is designed to slow down the advancement of the dry form of 
AMD. It is important to note that dietary supplementation and 
intravitreal medications are the mainstay of treatment. AMD has 
a huge impact on global population in terms of quality of life and 
visual outcomes. Implementing the aforementioned preventive 
strategies can help improve the clinical course of this condition. 
Dietary supplementation with vitamins C and E, zeaxanthin 
and lutein, β-carotene and zinc, as well as omega-3 fatty acids 
drastically reduces the risk of AMD. Lifestyle modifications such 

as cessation of smoking, engaging in physical activity regularly, 
avoiding obesity and excessive body weight, and having at 7-8 
hours of good quality sleep per night, has proven to be effective in 
decreasing the risk of developing AMD. Finally, intraocular lenses 
and eye glasses are believed to play a role in AMD prevention 
although their exact role is still controversial.

Conclusively, a healthy lifestyle without smoking, eating 
a balanced diet, and engaging in regular physical activity might 
prevent the development of AMD. Health systems should 
therefore educate individuals on healthy lifestyle habits while also 
implementing policies that will encourage the adoption of healthy 
lifestyles.

References
1. Wong WL, Su X, Li X, Cheung CM, Klein R, et al. (2014). Global 

prevalence of age-related macular degeneration and disease 
burden projection for 2020 and 2040: a systematic review and meta-
analysis. Lancet Glob. Health 2:e106–e116. 

2. Jin G, Ding X, Xiao W, Xu X, Wang L et al. (2018). Prevalence of age-
related macular degeneration in rural southern China: the Yangxi Eye 
Study. The British journal of ophthalmology, 102: 625–630. 

3. Zimmer Z, Jagger C, Chiu CT, Ofstedal MB, Rojo F, et at. (2016). 
Spirituality, religiosity, aging and health in global perspective: A 
review. SSM - population health, 2:373–381. 

4. Mane AB, Khandekar S, Fernandez K (2014). India’s ageing population: 
Geriatric care still in infancy. J. Gerontol. Geriatr. Res; 3:186.

5. Coleman HR, Chan CC, Ferris FL, Chew EY (2008). Age-related 
macular degeneration. Lancet (London, England), 372:1835–1845.

6. Mitchell P, Liew G, Gopinath B, Wong TY (2018). Age-related macular 
degeneration. Lancet (London, England), 392(10153), 1147–1159. 

7. Mukhtar S, Ambati BK (2019). The value of nutritional supplements 
in treating Age-Related Macular Degeneration: a review of the 
literature. International ophthalmology, 39: 2975–2983. 

8. Gheorghe A, Mahdi L, Musat O (2015). Age-related macular 
degeneration. Rom J Ophthalmol, 59:74-77.

9. Chakravarthy U, Williams M, AMD Guidelines Group (2013). The 
royal college of ophthalmologists guidelines on amd: Executive 
Summary. Eye (London, England), 27:1429–1431.

10. van Leeuwen R, Boekhoorn S, Vingerling JR, Witteman JC, Klaver 
CC, et al. (2005). Dietary intake of antioxidants and risk of age-related 
macular degeneration. JAMA, 294:3101–3107.

11. Crabb JW,  Miyagi M, Gu X, Shadrach K, West KA, et al. (2002). Drusen 
proteome analysis: an approach to the etiology of age-related macular 
degeneration. Proceedings of the National Academy of Sciences of 
the United States of America, 99:14682–14687. 

12. Klaver CC, Wolfs RC, Assink JJ, van Duijn CM, Hofman A, et.al 
(1998). Genetic risk of age-related maculopathy. P opulation-based 
familial aggregation study. Archives of ophthalmology (Chicago, Ill. : 
1960), 116:1646–1651. 

13. Smith W, Mitchell P, Leeder SR (1996). Smoking and age-
related maculopathy. The Blue Mountains Eye Study. Archives of 
ophthalmology (Chicago, Ill. : 1960), 114:1518–1523. 

https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(13)70145-1/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(13)70145-1/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(13)70145-1/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(13)70145-1/fulltext
https://bjo.bmj.com/content/102/5/625
https://bjo.bmj.com/content/102/5/625
https://bjo.bmj.com/content/102/5/625
https://www.sciencedirect.com/science/article/pii/S2352827316300179?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352827316300179?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352827316300179?via%3Dihub
https://www.walshmedicalmedia.com/open-access/indias-ageing-population-geriatric-care-still-in-infancy-2167-7182.1000186.pdf
https://www.walshmedicalmedia.com/open-access/indias-ageing-population-geriatric-care-still-in-infancy-2167-7182.1000186.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(08)61759-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(08)61759-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)31550-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)31550-2/fulltext
https://link.springer.com/article/10.1007/s10792-019-01140-6
https://link.springer.com/article/10.1007/s10792-019-01140-6
https://link.springer.com/article/10.1007/s10792-019-01140-6
https://pubmed.ncbi.nlm.nih.gov/26978865/
https://pubmed.ncbi.nlm.nih.gov/26978865/
https://doi.org/10.1038/eye.2013.233
https://doi.org/10.1038/eye.2013.233
https://doi.org/10.1038/eye.2013.233
https://jamanetwork.com/journals/jama/fullarticle/202098
https://jamanetwork.com/journals/jama/fullarticle/202098
https://jamanetwork.com/journals/jama/fullarticle/202098
https://www.pnas.org/doi/full/10.1073/pnas.222551899
https://www.pnas.org/doi/full/10.1073/pnas.222551899
https://www.pnas.org/doi/full/10.1073/pnas.222551899
https://www.pnas.org/doi/full/10.1073/pnas.222551899
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/264670
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/264670
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/264670
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/264670
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/641932
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/641932
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/641932


Citation: Doke S, Karnatapu SC, Amalathasan T, Amalathasan T, Ibuoka E, et al. (2022) Prevention and Management of Age-Related 
Macular Degeneration. J Community Med Public Health 6: 257. DOI: 10.29011/2577-2228.100257

5 Volume 6; Issue 03

J Community Med Public Health, an open access journal
ISSN: 2577-2228

14. Chakravarthy U, Augood C, Bentham GC,de Jong PT, Rahu M, et al. 
(2007). Cigarette smoking and age-related macular degeneration in 
the EUREYE Study. Ophthalmology, 114:1157–1163. 

15. Cappuccio FP, D’Elia L, Strazzullo P, Miller MA (2010) Sleep duration 
and all-cause mortality: a systematic review and meta-analysis of 
prospective studies. Sleep, 33:585–592.

16. Khurana RN, Porco TC, Claman DM, Boldrey EE, Palmer JD 
et.al(2016). Increasing sleep duration is associated with geographic 
atrophy and age-related macular degeneration. Retina (Philadelphia, 
Pa.), 36:255–258. 

17. Després JP (2012). Body fat distribution and risk of cardiovascular 
disease: an update. Circulation, 126:1301–1313. 

18. Haas P, Kubista KE, Krugluger W, Huber J, Binder S (2015).Impact of 
visceral fat and pro-inflammatory factors on the pathogenesis of age-
related macular degeneration. Acta ophthalmologica, 93: 533–538. 

19. Bovier ER, Lewis RD, Hammond BR Jr (2013) The relationship 
between lutein and zeaxanthin status and body fat. Nutrients, 5: 750–
757.

20. Klein R, Lee KE, Gangnon RE, Klein BE (2014).Relation of smoking, 
drinking, and physical activity to changes in vision over a 20-year 
period: the Beaver Dam Eye Study. Ophthalmology, 121: 1220–1228. 

21. Williams P. T. (2009). Prospective study of incident age-related macular 
degeneration in relation to vigorous physical activity during a 7-year 
follow-up. Investigative ophthalmology & visual science, 50:101–106. 

22. McGuinness MB, Le J, Mitchell P, Gopinath B, Cerin E et al. 
(2017). Physical Activity and Age-related Macular Degeneration: A 
Systematic Literature Review and Meta-analysis. American journal of 
ophthalmology, 180: 29–38. 

23. Delcourt C, Carrière I, Ponton-Sanchez A, Fourrey S, Lacroux A, 
et al. (2001). Light exposure and the risk of age-related macular 
degeneration: the Pathologies Oculaires Liées à l’Age (POLA) 
study. Archives of ophthalmology (Chicago, Ill. : 1960), 119: 1463–
1468. 

24. Tomany SC, Cruickshanks KJ, Klein R, Klein BE, Knudtson MD(2004).
Sunlight and the 10-year incidence of age-related maculopathy: the 
Beaver Dam Eye Study. Archives of ophthalmology (Chicago, Ill. : 
1960), 122:750–757.

25. Klein R, Klein BE, Wong TY, Tomany SC, Cruickshanks KJ (2002). 
The association of cataract and cataract surgery with the long-
term incidence of age-related maculopathy: the Beaver Dam eye 
study. Archives of ophthalmology (Chicago, Ill. : 1960), 120:1551–
1558. 

26. Wang JJ, Klein R, Smith W, Klein BE, Tomany S, et al. (2003). 
Cataract surgery and the 5-year incidence of late-stage age-related 
maculopathy: pooled findings from the Beaver Dam and Blue 
Mountains eye studies. Ophthalmology, 110:1960–1967. 

27. Freeman EE, Munoz B, West SK, Tielsch JM, Schein OD (2003). Is 
there an association between cataract surgery and age-related macular 
degeneration? Data from three population-based studies. American 
journal of ophthalmology, 135:849–856. 

28. Mainster MA (2006).Violet and blue light blocking intraocular lenses: 
photoprotection versus photoreception. The British journal of 
ophthalmology, 90:784–792. 

29. (1992) Risk factors for neovascular age-related macular degeneration. 
The eye disease case-control study group. Arch Ophthalmol 110: 
1701-1708. 

30. Ryan Prall F, Ciulla T, Harris A, et al. Exudative armd treatment & 
management. Access online at Medscape Reference. 

31. Zhang QY, Tie LJ, Wu SS, Lv PL, Huang HW, et al. (2016). Overweight, 
Obesity, and Risk of Age-Related Macular Degeneration. Investigative 
ophthalmology & visual science, 57:1276–1283. 

https://www.aaojournal.org/article/S0161-6420(06)01324-8/fulltext
https://www.aaojournal.org/article/S0161-6420(06)01324-8/fulltext
https://www.aaojournal.org/article/S0161-6420(06)01324-8/fulltext
https://academic.oup.com/sleep/article/33/5/585/2454478
https://academic.oup.com/sleep/article/33/5/585/2454478
https://academic.oup.com/sleep/article/33/5/585/2454478
https://journals.lww.com/retinajournal/Abstract/2016/02000/INCREASING_SLEEP_DURATION_IS_ASSOCIATED_WITH.3.aspx
https://journals.lww.com/retinajournal/Abstract/2016/02000/INCREASING_SLEEP_DURATION_IS_ASSOCIATED_WITH.3.aspx
https://journals.lww.com/retinajournal/Abstract/2016/02000/INCREASING_SLEEP_DURATION_IS_ASSOCIATED_WITH.3.aspx
https://journals.lww.com/retinajournal/Abstract/2016/02000/INCREASING_SLEEP_DURATION_IS_ASSOCIATED_WITH.3.aspx
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.111.067264
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.111.067264
https://onlinelibrary.wiley.com/doi/10.1111/aos.12670
https://onlinelibrary.wiley.com/doi/10.1111/aos.12670
https://onlinelibrary.wiley.com/doi/10.1111/aos.12670
https://www.mdpi.com/2072-6643/5/3/750
https://www.mdpi.com/2072-6643/5/3/750
https://www.mdpi.com/2072-6643/5/3/750
https://www.aaojournal.org/article/S0161-6420(14)00011-6/fulltext
https://www.aaojournal.org/article/S0161-6420(14)00011-6/fulltext
https://www.aaojournal.org/article/S0161-6420(14)00011-6/fulltext
https://iovs.arvojournals.org/article.aspx?articleid=2125742
https://iovs.arvojournals.org/article.aspx?articleid=2125742
https://iovs.arvojournals.org/article.aspx?articleid=2125742
https://www.ajo.com/article/S0002-9394(17)30218-0/fulltext
https://www.ajo.com/article/S0002-9394(17)30218-0/fulltext
https://www.ajo.com/article/S0002-9394(17)30218-0/fulltext
https://www.ajo.com/article/S0002-9394(17)30218-0/fulltext
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/268111
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/268111
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/268111
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/268111
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/268111
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/416298
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/416298
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/416298
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/416298
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/272705
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/272705
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/272705
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/272705
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/272705
https://www.aaojournal.org/article/S0161-6420(03)00816-9/fulltext
https://www.aaojournal.org/article/S0161-6420(03)00816-9/fulltext
https://www.aaojournal.org/article/S0161-6420(03)00816-9/fulltext
https://www.aaojournal.org/article/S0161-6420(03)00816-9/fulltext
https://www.ajo.com/article/S0002-9394(02)02253-5/fulltext
https://www.ajo.com/article/S0002-9394(02)02253-5/fulltext
https://www.ajo.com/article/S0002-9394(02)02253-5/fulltext
https://www.ajo.com/article/S0002-9394(02)02253-5/fulltext
https://bjo.bmj.com/content/90/6/784
https://bjo.bmj.com/content/90/6/784
https://bjo.bmj.com/content/90/6/784
https://pubmed.ncbi.nlm.nih.gov/1281403/
https://pubmed.ncbi.nlm.nih.gov/1281403/
https://pubmed.ncbi.nlm.nih.gov/1281403/
https://emedicine.medscape.com/article/1226030-treatment
https://emedicine.medscape.com/article/1226030-treatment
https://iovs.arvojournals.org/article.aspx?articleid=2505553
https://iovs.arvojournals.org/article.aspx?articleid=2505553
https://iovs.arvojournals.org/article.aspx?articleid=2505553

	_Hlk114512498

