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Vision-related quality of life and choroidal neovascular age-related 
macular degeneration
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Objetivo: Descrever o impacto de degeneração macular choroidal neovascular relacionada à idade (nAMD) sobre a qualidade de vida 
visual (QVV) em uma amostra de pacientes brasileiros, demonstrar a relevência do questionário NEI-VFQ 25 à avaliação do impacto 
do tratamento para nAMD sobre a QVV, e fazer recomendações para a incorporação do NEI-VFQ 25 à rotina clínica. Métodos: O 
presente estudo observacional incluiu 87 pacientes diagnosticados clinicamente com nAMD entre setembro de 2013 e novembro de 
2016 em três centros de oftalmologia em São Paulo e Paraná. Ao fim do tratamento, o NEI-VFQ 25 (validado para a língua portuguesa) 
foi auto-aplicado, cobrindo 12 domínios. Os achados foram correlacionados com idade, gênero, lateralidade e acuidade visual (AV) 
no melhor e no pior olho. Resultados: Todas as variáveis mensuradas influenciaram a QVV, especialmente a lateralidade, seguida 
por idade e gênero. A AV do melhor olho foi a variável que influenciou significativamente o maior número de domínios relacionados à 
QVV; já a AV do pior olho não foi significante para nenhum domínio. Conclusões: Em pacientes com nAMD, a manutenção de uma 
AV (Snellen) de ≥0.5 no melhor olho é fundamental para uma QVV sustentada, independentemente da AV no pior olho. A incorporação 
do NEI-VFQ 25 à rotina clínica é fortemente recomendada.
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ABSTRACT
Objective: To describe the impact of choroidal neovascular age-related macular degeneration (nAMD) on vision-related quality of life 
(VRQoL) in a sample of Brazilian patients, demonstrate the ability of the NEI-VFQ 25 to evaluate the impact of treatment for nAMD 
on VRQoL, and make recommendations for incorporating the NEI-VFQ 25 into routine clinical practice. Methods: This observational 
clinical study included 87 patients clinically diagnosed with nAMD between September 2013 and November 2016 at three ophthalmology 
referral centers in São Paulo and Paraná (Brazil). At the end of the treatment, a validated Portuguese-language version of the NEI-VFQ 
25 was self-administered, covering 12 domains. The findings were correlated with age, gender, disease laterality, and best-corrected 
visual acuity (VA) of the best eye and the worst eye. Results: All the measured variables affected VRQoL, especially laterality, followed 
by age and gender. VA of the best eye significantly affected the greatest number of domains. In contrast, VA of the worst eye was 
nonsignificant in all domains. Conclusions: In nAMD patients, maintaining VA (Snellen) ≥0.5 in the best eye is essential for sustained 
VRQoL, regardless of VA in the worst eye. The incorporation of the NEI-VFQ 25 into routine clinical practice is strongly recommended.
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INTRODUCTION

The Brazilian population is aging rapidly. In fact, Brazil now boasts having the world’s sixth-largest absolute 
number of citizens over 60 years of age1,2. This age range is associated with a significant increase in chronic 
degenerative diseases, including age-related macular degeneration (AMD)―the primary factor responsible for 
the severe and irreversible loss of visual acuity (VA)3. In its early stage, AMD is characterized by drusen and 
pigmentary changes, while late-stage AMD is classified into two subtypes: geographic atrophy and choroidal 
neovascularization (nAMD)4. Although only 10%–20% of AMD cases are classified as nAMD, this subtype accounts 
for 80%–90% of AMD-related blindness5.

Visual loss is correlated with morbidity and mortality in the elderly due to both the increased risk of falls, 
disability, and depression, and greater difficulty with daily activities6-9. In this scenario, VA is not as reliable a 
parameter of visual impairment8,9 as is vision-related quality of life (VRQoL). The latter may be quantified with the 
National Eye Institute Visual Functioning Questionnaire 25 (NEI-VFQ 25), with emphasis on daily activities6-11.

Antiangiogenic therapy [intravitreal administration of vascular endothelial growth factor (VEGF) inhibitors] is 
currently the treatment of choice for nAMD12-17. However, due to its prohibitive cost, access to treatment is limited 
in public healthcare. Improving the access of nAMD patients to antiangiogenic therapy in the Brazilian public 
health setting requires addressing a range of ethical and bioethical resource allocation issues. This strategy would 
make little sense unless it could be shown that the rehabilitation of nAMD patients had a significant influence on 
their VRQoL.

The primary objective of this study was to describe the impact of treatment for nAMD on VRQoL in a sample 
of Brazilian patients, explore the association between VRQoL and the parameters age, sex, and laterality, and 
determine the importance of VA of both the best eye (VA-BE) and the worst eye (VA-WE). The secondary objective 
was to assess the ability of the NEI-VFQ 25 to evaluate the impact of antiangiogenic therapy on VRQoL and 
make recommendations for incorporating the NEI-VFQ 25 into routine clinical practice.

METHODS

The sample of this observational clinical study consisted of 87 nAMD patients of both genders who submitted 
to retinal evaluation at three Brazilian ophthalmology referral centers―two in São Paulo (Araras; São José do 
Rio Preto), and one in Paraná (Londrina)―between September 2013, and November 2016.

Patient eligibility requirements for the study included that they give their informed written consent, be at least 
50 years old, and have a clinical diagnosis of nAMD confirmed by optical coherence tomography and retinography. 
Also, they must follow the treat-and-extend protocol outlined in the LUCAS trial14 or the PrONTO protocol16, using 
aflibercept (Eylea®, Regeneron Pharmaceuticals Inc., Rensselaer, USA) or ranibizumab (Lucentis®, Novartis 
Pharma Stein AG, Stein, Switzerland).

Patients were excluded who had less than one year of follow-up or a history of non-AMD-related ocular 
disease potentially compromising VA (i.e., uncontrolled glaucoma, ischemic optic neuropathy, clinically significant 
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diabetic macular edema, proliferative diabetic retinopathy, active uveitis, angioid streaks, signs of myopic choroiditis, 
and refraction greater than -8 D on the most recent prescription).

Study parameters included age, gender, number of anti-VEGF injections received, disease laterality, and 
best-corrected VA (Snellen) at the last follow-up visit.

The protocol was approved by the Research Ethics Committee of the University of São Paulo Medical 
School and filed under entry #253/2015.

NEI-VFQ 25

At the end of treatment, a validated, Portuguese-language version of the NEI-VFQ 2518 was self-administered 
that covered 12 domains: general health, general vision, ocular pain, near activities, distance activities, vision-
related social function, vision-related mental health, vision-related role difficulties, vision-related dependency, 
driving, color vision, and peripheral vision. The total score was calculated by averaging the 12 domains and 
ranged from 0 (worst possible function) to 100 (best possible function)18.

Cronbach’s alpha coefficients were calculated to evaluate the consistency and reliability of answers. A 
coefficient of ≥0.70 is recommended, although values above 0.60 are widely accepted in the literature19.

Associations between scores and dichotomous variables, such as gender (male/female) and laterality 
(unilateral/bilateral), were analyzed with the Mann-Whitney test. Associations with stratified age (<75 years; 
75–84 years; >84 years) were evaluated with the Kruskal–Wallis test. Following confirmation of the assumption 
of homogeneity of variance and normality using scatter charts and normal curves, respectively, the impact of 
VA-BE (≥0.3 and <0.3) and VA-WE (≥1.0 and <1.0) on VRQoL was determined for each domain with a two-way 
fixed-effects ANOVA. We evaluated the effect of each eye, both independently and dependently (BE vs. WE). All 
statistical analyses were performed with the software SYSTAT v.12 (Systat Software Inc., Chicago, Illinois, USA). 
The level of statistical significance was set at 5% (α = 0.05).

RESULTS

Female gender was predominant in our sample of 87 Caucasian nAMD patients (n = 57; 65.5% vs. n = 30; 
34.5%). The mean age and standard deviation was 78.4 ± 7.9 years. Age was distributed as follows: <75 years 
(n = 27; 31%), 75–84 years (n = 34; 39%), and >84 years (n = 26; 30%). Disease was more often unilateral than 
bilateral (n = 62; 72.9% vs. n = 25; 26.1%). The mean follow-up time was 76 ± 6.63 weeks. On average, patients 
with monocular and binocular disease received 9.2 ± 5.9 and 12.3 ± 7.9 anti-VEGF injections, respectively (overall 
mean: 9.84 ± 5.33). VA was 0.38 ± 0.19 (BE) and 0.13 ± 0.11 (WE).

Answers to the questionnaire met the basic criteria for internal consistency (Cronbach’s alpha coefficient 
>0.70), except for the domains ‘ocular pain’ and ‘driving’ (0.65). No coefficients could be calculated for the domains 
‘general health,’ ‘general vision,’ ‘color vision,’ and ‘peripheral vision’ since they were represented by only one 
question on the NEI-VFQ 25.

All scores were above 60%, except for the domain ‘general health’ (49.43%). Mean scores above 90% 
were observed for ‘ocular pain’ (92.96%), ‘social function’ (90.23%), ‘color vision’ (93.60%), and ‘peripheral vision’ 
(90.52%). Mean scores in the range of 70%–80% were observed for ‘driving’ (77.96%), ‘dependency’ (74.71%), 
and ‘total score’ (72.26%). Mean scores in the range of 60%–70% were observed for ‘general vision’ (61.84%), 
‘near activities’ (62.06%), ‘distance activities’ (65.85%), ‘mental health’ (63.5%), and ‘role difficulties’ (68.82%).

Males scored better than females on all domains, except for ‘driving,’ but the difference was only significant 
for ‘near activities,’ ‘distance activities,’ ‘role difficulties,’ ‘driving,’ and ‘total score’ (p < .05) (Table 1).

Mean scores for ‘role difficulties’ and ‘dependency’ were significantly associated with age (p < .01) (Table 2). 
Thus, ‘role difficulties’ scores were significantly higher for younger patients (≤84 years) than for patients >84 years 
(Table 2). Likewise, dependency scores varied significantly between the three age groups, with patients aged 
<75 years scoring the highest, followed by patients aged 75–84 years, and then by patients >84 years (Table 2). 

Mean scores for ‘near activities,’ ‘distance activities,’ ‘social function,’ ‘role difficulties,’ ‘color vision,’ 
‘dependency,’ ‘peripheral vision,’ and ‘total score’ were significantly associated with disease laterality (p < .01). 
Thus, patients with bilateral disease had lower scores on all domains for which the association was statistically 
significant (Table 3).

The results of ANOVA revealed no significant interactions between BE and WE for any domain (Table 4). 
The impact of AV-BE was statistically significant for the dimensions ‘general vision,’ ‘near activities,’ ‘distance 
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Table 1. Analysis of variance (p-values) of vision-related quality of life scores according to NEI-VFQ 25 domain and gender.

NEI-VFQ 25 domain n Male n Female p-value*

General health 30 53.,33 57 47.36 0.187

General vision 30 63.33 57 61.05 0.493

Ocular pain 30 93.81 57 92.64 0.478

Near activities 30 74.21 57 55.51 0.009

Distance activities 30 77.86 57 59.66 0.015

Social function 30 93.43 57 89.17 0.122

Mental health 30 64.23 57 63.14 0.996

Role difficulties 30 79,70 57 63.29 0.021

Dependency 30 80.86 57 71.47 0.070

Driving 12 73.61 19 80.70 0.030

Color vision 30 95.83 57 92.12 0.360

Peripheral vision 30 95.01 57 87.94 0.085

Total score 30 77.71 57 69.32 0.045
* statistically significant at the 5% level (p<0.05) in bold type.

Table 2. Analysis of variance (p-values) of vision-related quality of life scores according to NEI-VFQ 25 domain and age group (years).

NEI-VFQ 25 domain n <75 n 75-84 n >84 p-value*

General health 34 45.37 27 52.20 26 50.00 0.598

General vision 34 62.22 27 65.29 26 56.92 0.318

Ocular pain 34 95.92 27 91.64 26 91.88 0.433

Near activities 34 69.18 27 66.44 26 48.57 0.090

Distance activities 34 74.46 27 67.52 26 55.96 0.153

Social function 34 92.22 27 92.44 26 85.69 0.258

Mental health 34 65.30 27 66.47 26 56.76 0.152

Role difficulties 34 76.03a 27 74.38a 26 54.50b 0.022

Dependency 34 85.85a 27 76.00b 26 61.46c 0.014

Driving 15 72.20 12 84.74 4 79.17 0.606

Color vision 34 97.22 27 96.32 26 86.53 0.063

Peripheral vision 34 89.85 27 90.44 26 90.38 0.977

Total score 34 76.80 27 74.88 26 64.23 0.077
* statistically significant at the 5% level (p<0.05) in bold type. Values followed by different letters are significantly different (p<0.05). Values followed by the same letter are not 
significantly different (p>0.05).

Table 3. Analysis of variance (p-values) of vision-related quality of life scores according to NEI-VFQ 25 domain and disease laterality.

NEI-VFQ 25 domain n Unilateral disease n Bilateral disease Unilateral/bilateral disease
p-value* (Student’s t test)

General health 62 50.00 25 48.00 0.709

General vision 62 62.90 25 59.20 0.238

Ocular pain 62 93.41 25 92.12 0.689

Near activities 62 67.11 25 49.16 0.027

Distance activities 62 73.08 25 48.24 0.008

Social function 62 92.83 25 85.20 0.029

Mental health 62 65.37 25 58.92 0.066

Role difficulties 62 74.58 25 55.08 0.007

Dependency 62 80.03 25 60.72 0.028

Driving 24 79.54 7 72.57 0.213

Color vision 62 97.17 25 85.00 0.047

Peripheral vision 62 94.37 25 80.00 0.001

Total score 62 76.00 25 63.08 0.009
* statistically significant at the 5% level (p<0.05) in bold type.
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activities,’ ‘social function,’ ‘role difficulties,’ ‘dependency,’ ‘color vision,’ ‘peripheral vision,’ and ‘total score’ (p < 
.05) (Table 4).

Table 5 shows the individual effect of BE and WE for each domain since no significant interaction between 
the eyes was observed. The dimensions ‘general health,’ ‘mental health,’ ‘driving,’ and ‘ocular pain’ were not 
significantly associated with BE and WE. The independent influence of BE (between 0.43 and -23.64) was greater 
in all domains, except for ‘driving’ (Table 5). Scores were higher for VA-BE ≥0.3 than for VA-BE <0.3. The impact 
of WE on VRQoL was not significant. Mean scores were more than 20% lower for WE than for BE concerning 
‘near activities’ (-23.64%), ‘distance activities’ (-22.34%), and ‘role difficulties’ (-20.91%) (Table 5).

Table 4. Analysis of variance (p-values) of vision-related quality of life scores according to NEI-VFQ 25 domain and final visual acuity in the best eye 
(BE) and the worst eye (WE).

NEI-VFQ 25 domain n R2 BE (p)† WE (p) BE vs. WE (p)

General health 87 0.01 0.802 0.351 0.949

General vision 87 0.11 0.014 0.825 0.117

Ocular pain 87 0.04 0.272 0.418 0.821

Near activities 87 0.08 0.041 0.525 0.519

Distance activities 87 0.07 0.022 0.932 0.662

Social function 87 0.09 0.048 0.178 0.236

Mental health 87 0.08 0.524 0.212 0.184

Role difficulties 87 0.09 0.017 0.596 0.864

Dependency 87 0.13 0.045 0.120 0.318

Driving 31 0.21 0.493 0.326 0.076

Color vision 87 0.05 0.047 0.957 0.625

Peripheral vision 87 0.06 0.034 0.235 0.595

Total score 87 0.09 0.037 0.540 0.403
† statistically significant at the 5% level (p<0.05) in bold type.

Table 5. Analysis of variance (p-values) of vision-related quality of life scores according to NEI-VFQ 25 domain, and VA-BE and VA-WE intervals.

NEI-VFQ 25 domain BE<0.5 BE≥0.5 Diff p WE<0.1 WE≥0.1 Diff p*

General health 49.57 49.14 0.43 NS 47.67 51.14 -3.46 NS

General vision 57.24 71.03 -13.79 S 57.21 66.36 -9.15 NS

Ocular pain 91.38 96.12 -4.74 NS 91.28 94.60 -3.32 NS

Near activities 54.09 77.73 -23.64 S 52.81 61.32 -8.51 NS

Distance activities 58.41 80.75 -22.34 S 59.59 61.97 -2.38 NS

Social function 77.93 94.83 -16.90 S 90.70 89.77 0.92 NS

Mental health 61.10 67.24 -6.14 NS 57.70 58.47 -0.77 NS

Role difficulties 61.85 82.76 -20.91 S 61.34 66.14 -4.80 NS

Dependency 68.39 87.36 -18.97 S 64.73 74.47 -9.74 NS

Driving 76.00 80.00 -4.00 NS 66.67 73.33 -6.66 NS

Color vision 90.79 99.14 -8.35 S 91.28 95.93 -4.65 NS

Peripheral vision 87.93 95.69 -7.76 S 88.95 92.05 -3.09 NS

Total score 67.93 80.92 -12.98 S 66.70 67.70 -1.00 NS
* statistically significant at the 5% level (p<0.05) in bold type; S: significant; NS: non-significant.

DISCUSSION

The demographic profile of our sample (69% >75 years; 65.5% female) matched the normal distribution 
of a population of patients with AMD5. This fact is relevant since age can introduce bias into the interpretation of 
answers to questionnaires. The purpose of anti-VEGF therapy for nAMD is to inhibit choroidal neovascularization 
and maintain good vision for as long as possible. However, the situation requires a series of visits and injections5.
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The NEI-VFQ 25 was used to identify associations between low vision and poor VRQoL in nAMD patients. 
In our opinion, the NEI-VFQ 25 is the best assessment tool available for this task. In the present study, VRQoL 
was affected by all variables tested, although some domains were more affected by VA than others.

The domains ‘distance activities,’ ‘near activities,’ ‘role difficulties,’ ‘driving,’ and ‘total score’ were significantly 
associated with gender (Table 1), while only two domains (‘role difficulties’ and ‘dependency’) were associated with 
age (Table 2). In comparison, AMD patients assessed by Szlyk et al.20 displayed poorer performance on the driving 
simulator, including delayed braking response times to stop signs, slower speeds, and both more lane boundary 
crossings and simulator accidents. AMD patients also displayed poorer overall on-road test performance, including 
having significantly more points deducted for driving too slowly and for not maintaining proper lane position.

Laterality was significantly associated with eight of the 12 domains on the NEI-VFQ 25 (Table 3). In these 
eight domains, scores were lower for patients with binocular disease. VA was the variable, which affected the 
greatest number of domains at statistically significant levels, i.e., the variable most strongly correlated with 
VRQoL. In two other studies, NEI-VFQ 25 scores were lower for binocular than for monocular AMD-related visual 
(vision) loss21,22. However, a study comparing 54 patients who had monocular blindness with 54 patients who had 
binocular blindness found higher levels of emotional distress in the former group, perhaps because of uncertainty 
regarding future disease progression23.

Lower scores in all domains of patients with bilateral nAMD are in agreement with the literature11,22. The 
most considerable difference between bilateral and monocular disease was observed for ‘role difficulties’ and 
‘distance activities’ (>20%). As in other vision-threatening conditions, loss of near and far vision is a major cause 
of the loss of VRQoL among bilateral nAMD patients. In one study, AMD patients who reported poor adaptation 
to vision loss, especially concerning acceptance of and compensation for vision loss, had more depressive 
symptoms than better-adapted patients25. Role difficulties also severely compromise VRQoL and can aggravate 
depression in nAMD patients due to inability to work6-8. Activities commonly affected include meal preparation, 
traveling, cleaning, grooming, shopping, going out, navigating both steps and pavement curbs, noticing objects, 
hobbies, watching TV, reading, driving (especially night driving), and using low-vision devices26,27.

VA-BE influenced the highest number of VRQoL domains significantly, whereas VA-WE was not significant 
for all domains (Table 4). No significant interactions were found between BE and WE for any domain, suggesting 
BE and WE have independent effects on VRQoL21,22,24.

Patients with VA-BE ≥0.3 obtained higher NEI VF-25 scores than patients with VA-BE <0.3 (Table 5). Since 
VA-WE had no measurable influence on VRQoL in any domain, the maintenance of VA-BE ≥0.3 appears to be 
essential for sustained VRQoL in this population. Likewise, Berdeaux et al.24 found a strong correlation between 
VRQoL and VA-BE, suggesting the best eye be given treatment priority. This strategy is effective when VA-BE 
is <0.3, but the treatment of bilateral nAMD patients targeting only the best eye may underestimate the impact 
of low VA-WE on VRQoL. According to Hirneiss et al.28, VRQoL can be sustained or improved independently of 
which eye is given treatment priority.

The healthcare cost of a newly diagnosed nAMD patient may cost approximately USD 250,00029, a prohibitive 
cost in the public healthcare setting. Moreover, although currently available treatments for nAMD may preserve 
vision, they do not provide a cure for the disease. Our study shows that the maintenance of VA-BE ≥0.3 is essential 
for VRQoL, raising the question of whether resources and treatment for nAMD should be made available for both 
eyes, or primarily for the BE. Based on our findings, in nAMD patients with VA-BE <0.3, the best eye should be 
given priority to ensure VRQoL for as long as possible. Moreover, our study confirmed the ability of the NEI-VFQ 
25 to evaluate the impact of treatment for nAMD on VRQoL. Thus, we strongly recommend the incorporation of 
this questionnaire into routine clinical assessments.
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