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 LISTIn the moments after people hear that they 
have or are suspected to have glaucoma, 
their minds fill with questions. One of these 
is often, “What can I do in my daily life to 
reduce my risk of losing vision?”

Fortunately, several recent publications 
provide supportive or suggestive evidence 
for common-sense recommendations that 
we clinicians can discuss with our patients.  

EXERCISE
Passo and colleagues found that 

mean IOP decreased by 20% when 
previously sedentary people were 
“treated” with vigorous aerobic 
exercise on a stationary bike four 
times per week for 12 weeks.1 Their 
pressure levels reverted to baseline, 

however, once exercise ceased. 
Anecdotally, we see active patients who exhibit slightly 

worse IOP control when sidelined by an injury, and cer-
tainly, regular exercise is beneficial for patients’ well-being. 
That said, individuals with glaucoma should avoid exercise 
that produces prolonged Valsalva responses or positional 
engorgement of the choroid, as can occur with isometric 
heavy weight lifting, long-lasting inverted yoga poses, or tilt 
tables for the back. 

SLEEP POSITION
Researchers in South Korea, 

Canada, and the United States have 
presented solid evidence on sleep 
position, IOP, and glaucoma. The eye 
with worse visual field damage from 
glaucoma correlates with the pre-

ferred sleeping side in patients who self-reported a primary 
sleep position. An eye’s compression against a pillow or arm 
raises the IOP, and the lateral decubitus position produces 
a greater elevation in pressure in the eye with worse glauco-
matous damage than in the healthier eye.2 

Malihi and Sit found that neck flexion or extension aggra-
vated supine IOP elevation and should be avoided.3 Buys and 
colleagues reported that a head-up position via a 15º wedge 
pillow could mitigate supine IOP elevation.4 

Based on existing evidence, we clinicians can recommend 
that patients try to avoid a single side for sleeping preference 
or that they use a wedge pillow. 

NUTRITION
Diet

Nitric oxide plays an important role in 
aqueous outflow dynamics, and dietary 
nitrates and nitrites are precursors of 
nitric oxide. Using the Nurses’ Health 

Study and Health Professionals Follow-up Study databases, 
Kang and colleagues found that people who consumed 
the highest amounts of dietary nitrates in the form of dark 
green leafy vegetables had a 30% lower risk of develop-
ing glaucoma overall and that those with glaucoma had a 
50% reduction in risk of developing paracentral visual field 
damage.5 Similarly, other researchers have found that dark 
leafy greens in the form of kale and collards were associ-
ated with a lower risk of glaucoma in African American 
women6 and in women aged 65 years and older.7 A lower 
risk of glaucoma was also associated with a high intake of 
fresh oranges and peaches6 as well as b-carotene and other 
retinol-enhancing nutrients.7 

Given the evidence supporting the benefits of fresh 
whole fruits and dark green vegetables for patients who 
have glaucoma or are at risk of developing the disease, 
along with obvious global health benefits of a balanced 
diet, it should be easy for us to share these dietary recom-
mendations with these individuals in addition to encourag-
ing them to maintain a healthy body weight.8

Supplements
Many people take dietary and mineral supplements, but 

only limited information is available to guide our recom-
mendations to patients. Studies have shown that high doses 
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LIFESTYLE RECOMMENDATIONS

•	 The effects of many supplements and lifestyle modifi-
cations on patients’ susceptibility to glaucoma and its 
progression are investigational or not well studied.

•	 Even so, several recent publications provide supportive 
or suggestive evidence for common-sense recommen-
dations that clinicians can discuss with their patients, 
including in the areas of exercise, sleep position, diet, 
and estrogen associations.
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of iron,9 magnesium,8 and calcium9 increase the risk of glau-
coma in various populations. 

In an excellent review article of the known literature, 
Anand and colleagues explained how herbal supplements 
such as allium, bilberry, wolfberry, crocetin in saffron, gar-
denia fruit, and resveratrol may confer theoretical benefits 
by reducing oxidative stress, but they have not been proven 
to reduce risk or slow disease progression.10 The researchers 
reported that supplements such as gingko, quercetin, and 
curcumin have other effects that could be beneficial but 
again have no proven benefit. Small studies have found slight 
reductions in IOP with astragalus, Foeniculum, and brown 
algae seaweed in animals.10 

Based on current evidence, it is reasonable for us to advise 
glaucoma patients and suspects to avoid mineral supple-
ments unless they have a true deficiency. 

ESTROGEN
Retinal ganglion cells (RGCs) have estrogen 

receptors, and estrogen treatment protected 
rat RGCs in an ischemia model. When look-
ing at estrogen status, however, studies have 
varied, and estrogen relationships to glaucoma 
patients are still incompletely understood. 

Several studies have found an increased risk 
of glaucoma in women with early menopause. Women 
who underwent oophorectomy before age 43 also had an 
elevated risk, and replacement estrogen was not found to be 
protective, although only 11% of patients received this treat-
ment.11 In the Nurses’ Health Study, more than 5 years of 
oral contraceptive use conferred a higher risk of developing 
glaucoma.12

Conversely, two studies that investigated associations 
in women taking postmenopausal estrogen replacement 
in two large databases found a reduced risk of developing 
glaucoma.13,14 In addition, investigators using data from 
the National Health and Nutrition Examination Survey 
(NHANES) reported that “women who took estrogen-only 
hormone replacement therapy after ovary removal had a 
lower risk of developing glaucoma.”15 

For now, we may want to discuss the latest information 
on estrogen associations with female patients at high risk of 
developing glaucoma.

ACUPUNCTURE
Acupuncture stimulates the 

release of neurochemicals such as 
endogenous opioids, serotonin, 
catecholamines, and nitric oxide, 
but small studies have not been 

able to show any long-term benefit of the treatment for 
glaucoma patients. Law and colleagues performed a ran-
domized study using a crossover design of 12 weeks of 

acupuncture treatment in glaucoma patients.16 The inves-
tigators found no long-term effect on IOP or visual acuity. 
The researchers were not able to study factors specific to 
the optic nerve or RGCs such as blood flow or multifocal 
electroretinography, and they stated that other parameters 
might be useful to investigate in future studies. 

Given the inconclusive nature of the evidence, we can 
counsel glaucoma patients that acupuncture is not likely to 
be helpful in their treatment.

CONCLUSION
The effects of many supplements and lifestyle modifica-

tions on patients’ susceptibility to glaucoma and its pro-
gression are investigational or not well studied. We can, 
however, draw on recent findings to make some recom-
mendations that are likely to benefit our patients’ overall 
health and that will allow them some personal control over 
their disease.  n

1.  Passo MS, Goldberg L, Elliot DL, Van Buskirk EM. Exercise training reduces intraocular pressure among subjects 
suspected of having glaucoma. Arch Ophthalmol. 1991;109(8):1096-1098.
2.  Kim KN, Jeoung JW, Park KH, et al. Relationship between preferred sleeping position and asymmetric visual field loss in 
open-angle glaucoma patients. Am J Ophthalmol. 2014;157(3):739-745. 
3.  Malihi M, Sit AJ. Effect of head and body position on intraocular pressure. Ophthalmology. 2012;119(5):987-991. 
4.  Buys YM, Alasbali T, Jin YP, et al. Effect of sleeping in a head-up position on intraocular pressure in patients with 
glaucoma. Ophthalmology. 2010;117(7):1348-1351. 
5.  Kang JH, Willett WC, Rosner BA, et al. Association of dietary nitrate intake with primary open-angle glaucoma: 
a prospective analysis from the Nurses’ Health Study and Health Professionals Follow-up Study. JAMA Ophthalmol. 
2016;134(3):294-303.
6.  Giaconi JA, Yu F, Stone KL, et al; Study of Osteoporotic Fractures Research Group. The association of consumption of 
fruits/vegetables with decreased risk of glaucoma among older African-American women in the study of osteoporotic 
fractures. Am J Ophthalmol. 2012;154(4):635-644.
7.  Coleman AL, Stone KL, Kodjebacheva G, et al; Study of Osteoporotic Fractures Research Group. Glaucoma risk and 
the consumption of fruits and vegetables among older women in the study of osteoporotic fractures. Am J Ophthalmol. 
2008;145(6):1081-1089.
8.  Ramdas WD, Wolfs RC, Kiefte-de Jong JC, et al. Nutrient intake and risk of open-angle glaucoma: the Rotterdam Study. 
Eur J Epidemiol. 2012;27(5):385-393.
9.  Wang SY, Singh K, Lin SC. Glaucoma prevalence and the intake of iron and calcium in a population-based study. Curr Eye 
Res. 2013;38(10):1049-1056.
10.  Anand A, Modgil S, Sharma VL, et al. Preserving neural retina through re-emerging herbal interventions. J Cell 
Biochem. 2014;115(10):1659-1668.
11.  Vajaranant TS,  Grossardt BR, Maki PM et al. Risk of glaucoma after early bilateral oophorectomy. Menopause. 
2014;21(4):391-398.
12.  Pasquale LR, Kang JH. Female reproductive factors and primary open-angle glaucoma in the Nurses’ Health Study. Eye 
(Lond). 2011;25(5):633-641.
13.  Newman-Casey PA, Talwar N, Nan B, et al. The potential association between postmenopausal hormone use and 
primary open-angle glaucoma. JAMA Ophthalmol. 2014;132(3):298-303. 
14.  Dewundara SS, Wiggs JL, Sullivan DA, Pasquale LR. Is estrogen a therapeutic target for glaucoma? Sem Ophthalmol. 
2016;31(1-2):140-146.
15.  Hormone replacement therapy may protect against eye disease [press release]. New Orleans, LA: American Academy 
of Ophthalmology; November 13, 2017. http://bit.ly/2jdiq03. Accessed November 21, 2018.
16.  Law SK, Lowe S, Law SM, et al. Prospective evaluation of acupuncture as treatment for glaucoma. Am J Ophthalmol. 
2015;160(2):256-265.

Cynthia Mattox, MD
n �past director, Glaucoma and Cataract Service, New England Eye 

Center, Boston
n �associate professor, Department of Ophthalmology, Tufts 

University School of Medicine, Boston
n �cmattox@tuftsmedicalcenter.org


