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Abstract

Background: Contrast sensitivity declines as a function of age This review see
ks to delineate the causes of contrast sensitivity loss in the aging population
by examining decreases the CSF due to media opacifications and other physi
ological aging changing occurring within the visual system.
Methods: This research was conducted through the review of peer-reviewed
journal articles.
Results and Conclusions: Literature suggests that contrast sensitivity reductio
ns in the elderly populations is a multifactorial phenomenon, and can be attri
buted to several factors including optical, neural and physiological aging chan
ges in the eye and visual system.

Introduction

Contrast sensitivity is a measure of the amount of contrast between a patter
n and its background that must exist for visual detection.

A decline in one’s contrast sensitivity can compromise spatial awareness and 
mobility placing patients at an increased risk for accidents and decreases thei
r overall satisfaction with their vision (Rosenthal, 2007).  

Loss of contrast is associated with ocular pathological conditions such as cata
racts, glaucoma diabetes and macular degeneration, many of which are mor
e prevalent in the older population. Additionally, physiological age-related ch
anges, e.g. pupillary miosis, also contribute to this loss. 

Furthermore, factors not directly related to physiological aging changes, e.g. 
the efficiency of photon absorption by cones may also lead to reductions in C
S

Results

Contrast sensitivity significantly deteriorates with advancing cataracts. This i
s apparent using the grading system termed lens opacities classification system (
LOCS) III.  A stronger correlation was found between the contrast sensitivity func
tion and LOCS III grading score than between the LOCS III and LogMAR VA (Chen
g, 2013). While standard visual acuity tests typically measure the high spatial fr
equency cut-off, the CSF provides evidence that contrast sensitivity decreased al
ong the entire spectrum of spatial frequencies with greater magnitudes of age-r
elated cataracts. 

Aging leads to changes within the macula and a study by Subhi et al. syste
matically reviewed 49 studies containing 9115 participants and 11,577 eyes with 
the purpose of providing an overview on how macular thickness and volume ch
ange with age. They found that aging is associated with a decrease in the inner a
nd outer macular thickness as well as and the overall macular volume (Subhi, 20
16). They concluded that contrast sensitivity losses in the older population speci
fically under photopic and mesopic conditions, was most likely due to thinning o
f the inner retinal layer in the macular region from ganglion cell loss.

Garcia et al. evaluated the effect of posterior vitreous detachment (PVD) o
n the contrast sensitivity function. At study entry there was no significant differe
nce in CSF of eyes that were part of the control group and eyes that subsequentl
y developed PVD; however, following PVD there was a 52.5% reduction in CSF. T
heir conclusions were that a PVD is associated with significant reduction in CSF o
f previously normal eyes (Garcia, 2016).

Further studies evaluated BCVA and contrast sensitivity pre-op and post-o
p for Pars plana Vitrectomy following PVD.  Mean BCVA improved 13.5% postop
eratively (P < 0.00001) and CSF improved 53% (P < 0.00001) (Rastami, 2019). Th
eir results showed that aging changes within the vitreous can be directly accoun
table for a decreased CSF of 53% that is reversible when removed surgically. 

Conclusions

Decreasing contrast sensitivity with age is clearly a multifactorial process
. Furthermore, the loss of contrast with age seems to be due to a decrease in t
he photon absorption by the retina which can be attributed to several age-rela
ted factors including but not limited to media opacities, density changes in a d
enaturing vitreous humor, and loss of neural volume with retinal thinning. 

The effects of some of these changes can be partially or completely resol
ved.  For example, crystalline lens opacities can be corrected with cataract surg
ery. Pars plana vitrectomy can be considered if a patient has significant vision d
egrading myodesopsia. However, loss of CSF due to retinal thinning that occurs 
with age has no treatment or known preventative measure at this time. 

In conclusion, a review of the literature suggests that contrast sensitivity 
reductions in the elderly populations is a multifactorial phenomenon, and can 
be attributed to several factors including optical, neural and physiological aging  
changes in the eye and visual system
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Methodology
The research question was investigated through the review of peer-reviewed r
esearch articles written on this topic area. The articles were obtained through 
access to PubMed and other online biomedical and health science databases.
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