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Purpose: Patients with eye diseases often have a better-seeing eye (BSE) and a worse-seeing eye 

(WSE). This review will carve out the current knowledge in which the relationship to BSEs and 

WSEs contributes to overall visual functioning and vision-related quality of life (VRQoL).

Methods: Searches were from database inception to the current date. Terms used for the 

search were “better eye”, “worse eye”, “utility”, “life quality”, “quality of life”, “VFQ-25”, 

and “visual acuity”.

Results: There is a lack of a clear definition for BSE and WSE, and the used definitions are 

regularly dependent on the underlying eye disease. “BSE” and “WSE” can interact in terms 

of binocular inhibition or summation. Measured influences of the BSE and WSE on VRQoL 

are dependent on the underlying instrument used for the measurement. Several studies show 

impaired VRQoL if only one eye is affected from disease, with unimpaired vision of the BSE. 

VRQoL can improve significantly when treating the BSE and the WSE. In eye diseases with 

impairment of the central vision, there is a better correlation between the BSE and VRQoL. 

However, in eye diseases with peripheral vision impairment, eg, glaucoma, functional parameters 

of the WSE are better predictors for VRQoL. 

Conclusion: The WSE appears to have a stronger influence on VRQoL than is generally 

assumed. This is especially the case if the underlying eye disease does not affect central vision 

but peripheral vision.

Keywords: life quality, utility, better eye, worse eye, visual field

Introduction
Economic evaluation of interventions in eye health is met with the fact that most people 

have two eyes with often varying levels of functioning, which contributes to overall visual 

function and vision-related quality of life (VRQoL). Patients with eye diseases regularly 

have a better-seeing eye (BSE) and a worse-seeing eye (WSE). It is challenging to assess 

how much each eye separately contributes to that overall visual functioning. In economic 

evaluations utilities are frequently derived from the BSE or are differentiated between 

the treatment of the BSE and the WSE.1 However, there is an ongoing discussion on the 

prioritization of different eye care interventions based on their effect on QoL, and for 

decision making there is no clear consensus if a BSE or a WSE is affected.

Past guidelines have recommended that treatment for disorders affecting both eyes 

are made available only for the better eye, as demonstrated by the 2007 draft guid-

ance on the use of Lucentis® (Ranibizumab, Novartis Pharma, Basel, Switzerland) 

in neovascular age-related macular degeneration (AMD) published by the National 

Institute for Health and Clinical Excellence (NICE) in the UK.2 However, very few 

data are available on the differential impact of combined visual acuity (VA) for BSEs 

and WSEs.3 It can be assumed that impaired vision in the WSE could lead to a loss 

of VRQoL due to the anxiety of losing vision in the BSE. However, mechanisms 
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like adaption could diminish this effect. In addition to that, 

meanwhile there are many different instruments in oph-

thalmology to measure VRQoL, and also for specific eye 

diseases like age-related maculopathy4,5 or glaucoma,6 and 

to estimate utilities.

This review summarizes relevant literature for the impact 

of binocular vision on VRQoL, with special regard to BSEs 

and WSEs. 

Methods
Searches were from database inception to the current date. 

Electronic databases searched included MEDLINE (Ovid), 

MEDLINE In-Process (Ovid), and EMBASE (Ovid). The 

searches were restricted to the English and German languages. 

Bibliographies of related papers were screened for relevant 

studies. The literature had to be published in a peer review 

journal. Terms used for the search were “better eye”, “worse 

eye”, “utility”, “life quality”, “quality of life”, “VFQ-25”, and 

“visual acuity”. After the semistructured search of the current 

literature, the articles were checked for their eligibility to give 

information about the impact of bilateral vision on VRQoL, 

and summarized. A very strict process, as is usual, for system-

atic reviews was regarded to be suboptimal for the purpose 

of the paper. The results found were ordered systematically 

to give a thematically reasonable overview, focusing also on 

physiological aspects in the interaction between the eyes. 

Results
The number of publications specifically looking at the dis-

tinct influence of BSEs and WSEs on VRQoL is rather low 

and heterogeneous. For example, the keywords “worse eye” 

and “quality of life” results in 47 citations (7 May 2014). To 

form a feasible structure of our findings, this results section 

is divided into specific topics. 

Definition of the BSE/WSE
One of the things one should be aware of is the question of 

how the BSE and the WSE are defined. Although this might 

sound trivial, this is a major axiom of future calculations, 

analyses, and conclusions. The definition can focus on either 

the central vision, which is majorly reflected by the central 

VA, or peripheral vision loss, which is majorly reflected 

by defects in the visual field (VF). There has already been 

an attempt to divide the items of the National Eye Institute 

25-item Visual Function Questionnaire (VFQ-25) into central 

vision loss and peripheral vision loss items to allow for the 

different vision health states.7

Definition of the BSE/WSE by VA 
The most common parameter to decide which eye of the 

patient is the BSE is the central VA, and the eye with the 

higher VA is defined as the BSE. This might be an appropriate 

approach in many patients, but there is more to good vision 

than 20/20 acuity, and central VA is only one parameter of 

visual function. It is possible to have good central VA but 

poor self-reported quality of vision. Low and changing light 

levels, stereopsis, glare, and low contrast can cause signifi-

cant impairment despite having good VA.8 The reverse is 

also true. 

Bressler et al9 give a VA-based definition of BSE and 

WSE, taking into account the baseline VA of both eyes  

(Table 1). However, the defined cutoffs of five and ten letters 

have to be seen critically, as the standard error of distance VA 

is about five to eight letters, and in patients with AMD it is 

even more (up to 15 letters). Furthermore, the measurement 

of VA is dependent on the method, and measuring VA with 

Snellen charts is not equal to measuring VA with the Early 

Treatment of Diabetic Retinopathy Study (ETDRS) charts. 

It is well known that VA scores are significantly better on 

ETDRS charts compared with Snellen charts.10,11 This also 

concerns the acceptable differences in repeatability, which 

have to be taken into account.

Definition of the BSE/WSE by VF
VF defects and decreased VF sensitivity can cause functional 

impairments with lower utility ratings.12,13 This can be the 

case in spite of full central VA. If both eyes have good 

VA, the eye with the better sensitivity on VF testing can be 

Table 1 Definition of the best-seeing eye, the worse-seeing eye, and equal vision described by Bressler et al

Better-seeing eye Worse-seeing eye Equal vision

Baseline VA letter score in both  
eyes is 50 (20/100)

Baseline VA of the study eye  
is better than that of the fellow  
eye by 5 letters

Baseline VA of the study eye  
is worse than that of the fellow  
eye by 5 letters

Baseline VA of the study eye  
is within ±4 letters of that  
of the fellow eye

Baseline VA letter score in one  
or both eyes is 50 (20/100)

Baseline VA of the study eye  
is better than that of the fellow  
eye by 10 letters

Baseline VA of the study eye  
is worse than that of the fellow  
eye by 10 letters

Baseline VA of the study eye  
is within ±9 letters of that  
of the fellow eye

Note: Reprinted from Ophthalmology 2010;117, Bressler NM, Chang TS, Suner IJ, et al, Vision-related function after ranibizumab treatment by better- or worse-seeing eye: 
clinical trial results from MARINA and ANCHOR, 747–756. Copyright ©2010 with permission from Elsevier.9

Abbreviation: vA, visual acuity.
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considered to be the BSE. However, there is no convention 

to decide on the BSE/WSE when there is an eye with good 

central VA and highly impaired VF and a fellow eye with a 

good (peripheral) VF but low central VA (eg, a patient with 

asymmetrical glaucomatous defects and macular degenera-

tion). The impairment of the VF is of special importance in 

patients with glaucoma, who can typically have advanced 

impairment of the VF despite preserved good central VA. 

Whether the VA of the BSE or the VA of the WSE has a 

stronger influence on VRQoL is under discussion.14–16 When 

comparing VA and VF, there is some evidence that the 

central VA influences the VRQoL to a greater extent than 

peripheral vision.17 There is increasing evidence that poorer 

VRQoL in glaucoma patients is associated with increas-

ingly WSE VF loss, but not that with a lower association 

of BSE.18 A better nonglaucomatous eye might not fully 

compensate for the glaucomatous worse eye, indicating the 

importance of preserving the existing VF in the worse eye. 

When the VF is used to determine the BSE or the WSE, 

the VF index mean defect (MD) of the BSE and the WSE 

has a very similar impact on VRQoL. Some studies report 

a (slightly) higher influence of the MD-based BSE on 

VRQoL,19–21 but there are other investigations that report a 

higher influence of the MD-based WSE on VRQoL.22 With 

regard to VA in patients with glaucoma, there is repeated 

evidence that the eye with the lower VA is more strongly 

correlated with VRQoL.19,20 In a study from Gothwal 

et al19 the correlation of patient-reported visual functioning 

using Glaucoma Activity Limitation 10 score with the VA 

of the WSE was r=0.49, whereas it was r=0.35 with the 

BSE. However, concerning VRQoL with regard to the BSE 

and WSE in patients with peripheral VF defects, it has to be 

kept in mind that there are different patterns of VF defects, 

which can make large differences.23,24 However, the VA of 

the WSE and the MD of the BSE can significantly predict 

VRQoL in glaucoma patients. There is also a correlation 

between structural parameters of the WSE (but not the 

BSE) and VRQoL.25 There have also been attempts to use 

binocular VF tests for correlation analyses with VRQoL, 

which were not superior to the combination of the two 

monocular VFs.26

Choice of the instrument for utility/QoL 
assessment
It is of great importance which instrument is used to capture 

utilities or VRQoL, to detect the influence of the BSE or 

WSE. For example, in patients with diabetic retinopathy, time 

trade-off (TTO), EuroQol visual analog scale (EQ-VAS), 

VFQ-25, and Health Utility Index-3 (HUI-3) could detect 

significant differences in scores between patient groups clas-

sified according to visual impairment in the BSE, but only 

HUI-3 and EQ-VAS detected significant differences between 

patient groups classified according to visual impairment or 

pathological progression in the WSE.27 

VRQoL measurements are strongly dependent on the 

nature of the used items. For example, if only items are used 

that ask for central vision, VF loss is not relevant for whatever 

is measured with these instruments. The most commonly 

used instrument in ophthalmology to measure VRQoL is 

the VFQ-25.28 Using modern probabilistic test theory (Rasch 

analysis) it was shown that the originally defined 12-factor 

structure has suboptimal psychometric validity and that 

flaws should be remediated.7,29,30 For a better comparison 

and unless Rasch calibrated versions are used more widely, 

the conventional form with composite and subscale scores 

is applied for analysis.

Overview of studies that investigated 
BSE/WSE
In the overview of studies that investigated BSE and WSE, 

one major differentiation in two kinds of studies can be 

identified: 1) studies that investigate the influence of the 

BSE and WSE on VRQoL in a cross-sectional manner with 

various underlying eye diseases, and 2) studies that look 

longitudinally at the development of VRQoL when it comes 

to changes in the BSE or WSE.

Cross-sectional BSE/WSE studies 
One of the first studies that investigated the influence of 

BSE and WSE on VRQoL was performed in 2001 by Brown 

et al.31 Using TTO to assess utility values, patients with good 

VA in one eye had a TTO value of 0.89, whereas the mean 

TTO value in patients with good vision in both eyes was 0.97. 

Table 2 displays utility values for the WSE stratified by good 

VA of the fellow eye (BSE). However, for most of the groups 

the respective number of patients was low, and to that time 

Table 2 Utility values for the worse-seeing eye stratified by good 
visual acuity of the fellow eye

Vision in the worse-seeing eye  
(fellow eye good vision) (ranges given)

Time trade-off utility  
(± standard deviation)

20/40–20/50 (0.5–0.4; n=24) 0.87 (0.16)

20/70–20/100 (0.28–0.2; n=12) 0.90 (0.16)

20/200–20/400 (0.1–0.05; n=0.13) 0.94 (0.13)

Counting finger–light perception (n=25) 0.88 (0.18)

No light perception (n=6) 0.81 (0.16)

Note: Reprinted from Ophthalmology 2001;108, Brown MM, Brown GC, Sharma S, 
Busbee B, Brown H. Quality of life associated with unilateral and bilateral good vision, 
643–647, discussion 647–648. Copyright © 2001 with permission from Elsevier.31
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point it was unclear whether worsening vision in the WSE 

was associated with a decrease in utility or VRQoL. 

However, this phenomenon was observed repeatedly. In 

a recent submission from Finger et al32 of 1,339 participants 

the VRQoL was assessed by the Vision and Quality of Life 

Index (VisQol),33,34 which is supposed to display utilities 

and ranges from 0 to 1. Patients were stratified according 

to their VA in both the BSE and the WSE. The VA cat-

egories were no visual impairment (VA 0.5 or better), mild 

visual impairment (VA 0.32–0.5), and moderate to severe 

visual impairment (VA worse than 0.32). Table 3 displays  

the VisQol utility states for each category combination. 

It can be clearly seen that VRQoL decreases significantly 

when there is severe visual impairment in one eye but 

there is no impairment in the fellow eye, with a disutility 

of up to 29 utilities. In a cross-sectional study by Soubrane 

et al35 patients with bilateral neovascular AMD and good VA 

in one eye were compared with controls without AMD who 

were matched according to their VA. The patients with one 

good eye still report worse vision-related functioning.

In AMD there is evidence that patients with bilateral 

manifestation of the disease report lower VRQoL when 

compared with patients with unilateral manifestation.36 The 

difference, even after adjusting for VA, was six points in 

the VFQ-25, which is a clinically meaningful difference 

even from a conservative point of view (minimal clinically 

important difference [MCID] of four to six points). In a study 

by Awdeh et al37 in patients with unilateral branch retinal 

vein occlusion, a decrease in VFQ-25 score was correlated 

with the VA of the eye involved, even with good VA of the 

fellow eye. 

Longitudinal BSE/WSE studies
Longitudinal studies allow the follow-up of the BSE/WSE 

and the changes in VRQoL. If the VRQoL changes over 

time, it should be decided whether this change is relevant 

for the patient’s perception – in particular, whether it is 

clinically meaningful for the patient. Using anchor-based 

methods assuming a two-line change in VA of the BSE to 

be clinically relevant, the Submacular Surgery Trials (SST) 

Research Group calculated a three-point to four-point change 

(mean 3.6 points) in the VFQ-25 composite score to be the 

MCID.38 Other studies report that a five-point shift or dif-

ference is considered meaningful to subjects.39,40 In a recent 

distribution-based approach using half of the standard devia-

tion, the MCID of the VFQ composite score was determined 

to be at a six-point shift,41 and Suner et al42 estimated a change 

of four to six points to represent a clinically meaningful 

change corresponding to a 15-letter (three lines) change in 

VA. However, the German independent scientific institution, 

the Institution for Quality and Efficiency in Health Care has 

accepted a 3.6-point change to be clinically relevant (https://

www.iqwig.de/en/projects_results/projects/drug_assessment/

a13_20_ocriplasmin_benefit_assessment_according_to_35a_

social_code_book_v_dossier_assessment.3662.html).

Multiple studies evaluating self-reported visual function 

outcomes of cataract extraction in the second eye of patients 

with bilateral cataract demonstrate that second eye surgery 

(ie, surgery on the WSE, assuming that the first eye surgery 

was a success and that there are no ocular morbidities in the 

first eye) confers significant self-reported visual function 

benefits.43–46 Second eye cataract surgery not only improves 

VRQoL significantly but also it was shown to be very cost-

effective.47 In patients with macular holes undergoing vitrec-

tomy, a significant increase in VRQoL was noted, although in 

all included patients it was the WSE that underwent surgery, 

and the BSE had a VA of mean 0.8.48 The mean gain in the 

VFQ composite score was 5.6 points and therefore clinically 

meaningful for the patients. For patients with neovascular 

AMD, Bressler et al9 analyzed the data from two large studies, 

MARINA (Minimal Classic/Occult Trial of the Anti-VEGF 

Antibody Ranibizumab in the Treatment of Neovascular 

AMD) and ANCHOR (Anti-VEGF Antibody for the Treat-

ment of Predominantly Classic Choroidal Neovasculariza-

tion in AMD), with regard to the change of VRQoL and the 

treatment of either the BSE or the WSE with ranibizumab 

intravitreally. It could be shown that the VRQoL, measured 

with the VFQ-25, improved regardless of whether the treated 

eye was the BSE or the WSE. It has to be noted that in the 

study sample about two-thirds of the treated eyes were the 

Table 3 Vision and Quality of Life Index utility states stratified according to patients’ visual acuity in both the better-seeing eye (BSE) 
and the worse-seeing eye (WSE) (mean utility values ± standard deviation are displayed)

WSE

No impairment Mild Moderate/severe

BSE No impairment 0.95±0.10 0.90±0.16 0.86±0.17
Mild 0.85±0.17 0.84±0.19
Moderate/severe 0.71±0.28

Note: Reproduced from Finger RP, Fenwick e, Hirneiss Cw, et al. visual impairment as a function of visual acuity in both eyes and its impact on patient reported preferences. 
PLoS One. 2013;8:e81042.32
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WSEs. However, treating the WSE improved VFQ-25 scores 

up to 2.6 points after 24 months, which is below the MCID 

for the VFQ-25. Another study followed up treatment-naïve 

patients with neovascular AMD under real-life conditions.3 An 

overall increase in the VFQ-25 composite score of 3.6 points 

after 1 year was observed with no significant difference in the 

increase of VRQoL if the BSE or the WSE was treated. In a 

recent publication by Finger et al5 it could be confirmed that 

treatment for neovascular AMD improves patients’ VRQoL 

in those who gain vision, and maintains VRQoL in those who 

maintain VA in their treated eye, irrespective of whether the 

WSE or the BSE is treated. 

Underlying eye disease
The decline of VRQoL with worsening vision impairment 

has been shown for Western countries49–52 and Asia. This 

decline was generally described to be independent of specific 

ocular conditions such as glaucoma or diabetic retinopathy, 

suggesting that VRQoL is affected across ocular conditions 

once eyes reach the severe stage of disease, where distance 

VA and VF may be considerably affected. However, with 

regard to less severe stages of the distinct eye diseases, this 

generalization is not likely to be acceptable.

Binocular vision
When parameters of vision like VA or contrast sensitivity are 

recorded, this has to be done for each eye separately but also in 

a binocular manner to contribute for binocular summation. The 

information about the BSE and the WSE is integrated to form 

the perception of binocular vision within the postgeniculate 

pathway.53 Binocular summation is defined as the difference 

between the binocular and BSE VA.54 Vision is improved under 

binocular viewing conditions when compared with scores 

for each eye individually. However, in patients with large 

interocular differences in contrast sensitivity, the phenomenon 

of “binocular inhibition” can also be observed.55 Sometimes it 

is more comfortable for patients to cover the WSE and look 

only with the BSE. In the case of binocular inhibition due to 

one eye falling under a critical threshold,56–58 it is possible to 

reduce this inhibition or increase binocular summation when 

treatment of the WSE can improve vision in this eye. 

Discussion
The current literature that analyzes both eyes of patients 

with a BSE and a WSE highlights that improving the 

visual function, eg, VA, or preventing VF loss in the 

WSE is beneficial for patients’ vision-related function and 

VRQoL. All considerations concerning the BSE and WSE 

have to include at least two things: the baseline VA or VF 

impairment for each eye and the threshold for a clinically 

meaningful  improvement or worsening. Such a threshold 

may be reached if good reading under binocular conditions 

is no longer possible (or is possible again). This threshold 

of reading is often described as a VA of 20/40 (binocular 

or in the BSE). The following case might illustrate in this 

context the importance of the WSE. A patient with cataract 

and macular degeneration has a VA of 20/25 in the BSE 

and 20/50 in the WSE. Reading under binocular conditions 

would be no problem, and cataract surgery on the BSE or 

WSE is likely to only slightly increase his or her VRQoL. 

With progression of the macular degeneration on the BSE 

the VA might drop to 20/50, with stable VA in the fellow 

eye, so both eyes now have an equal VA but reading will be 

much more difficult for the patient, with a dramatic loss in 

VRQoL. Now, the effect of an intervention for the former 

WSE, eg, cataract surgery, bringing the eye over the reading 

threshold, will result in a much higher increase of VRQoL. 

In case of binocular summation, improving the WSE may 

lead to a better binocular VA and/or VRQoL, and this might 

also be the case in binocular inhibition when improving the 

WSE leads to the disappearance of that phenomenon. With 

regard to eye diseases that affect the peripheral vision, eg, 

glaucoma, the VA of the WSE has a stronger influence than 

the VA of the BSE. These recent findings regarding the 

influence of peripheral VF defects on VRQoL do not support 

the hypothesis that VRQoL is independent of the underlying 

eye condition. 

Treatment strategies that focus on the BSE only are 

likely to underestimate the impact of visual impairment 

on VRQoL. In patients with AMD, VRQoL or utilities are 

improved or maintained irrespective of whether the BSE or 

WSE is treated.3,5 Patients with bilateral eye diseases may be 

constrained by inconvenience, costs, or risks of additional 

medications or surgery. In the therapeutic decision-making 

process, the treatment of the WSE should be prioritized 

more urgently.18

Best corrected visual acuity (BCVA) is not the only aspect 

of vision, and, in that context, WSEs may contribute equally 

to VRQoL or utility. That is, if utilities are linked to contrast 

sensitivity, VF, or metamorphopsia (instead of BCVA), 

an equal gain could be achieved from treating the BSE or 

the WSE. However, VA should not be directly transferred 

into VRQoL data or utilities, eg for economic evaluations.” 

Looking at Tables 2 and 3, this might appear a simple and 

attractive option, but the proper way to assess utilities is to 

perform a direct evaluation in every study sample or to use 

eye disease-specific tables, which are rarely available. Table 3  

might serve as a rough utility calculator for patients’ AMD, 
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but certainly with reduced validity compared with direct 

evaluation. With regard to the current knowledge concerning 

the influence of the BSE and the WSE on VRQoL, the NICE 

argument that only improvements in the BSE drive cost and 

utility in cost-effectiveness analyses2 is not evidence based. 

The determination of vision-related impairment, eg, for deriv-

ing utility values, should be guided by both eyes, with spe-

cific attention given to the WSE in cases with a good-seeing 

(fellow) BSE. The importance of the WSE has considerable 

implications for defining visual impairment, burden of disease, 

and economic evaluations. The argument “still got one good 

eye” is unlikely to reflect the reality of patients’ preferences. 

However, in recent NICE guidance (ranibizumab and fluoci-

nolone acetonide in treatment of macular edema), by exploring 

different scenarios of the influence of the WSE, the evidence 

review groups decided to accept a VRQoL function in which 

treating only the WSE results in 30% of the range of improve-

ments in vision that would have been achieved by treating 

only the BSE (http://guidance.nice.org.uk/ta274 and http://

guidance.nice.org.uk/ta301). Nevertheless, this approach is 

not evidence based and is arbitrary. 

Both treatment of the BSE and WSE leads to a benefit in 

patients’ quality of life, contrary to the common assumption 

that the BSE solely or mostly determines VRQoL. Resource 

allocation and treatment decisions must not be based on the 

BSE only, nor must treatments be made available for the 

BSE in bilaterally affected cases. Evidence strongly sug-

gests that patients should have access to treatment and care 

when the function in either eye is affected, especially if the 

underlying eye disease does not affect the central vision but 

the peripheral vision.
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