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Abstract

Background: Low vision is one of the leading causes of disability induced by chronic eye diseases. Therefore, low vision can 
affect Quality Life because the progressive degenerative diseases produce a state of emotional uncertainty making existential 
planning different, it can produce feelings of inadequacy, lack of self-esteem, helplessness, loneliness or marginalization 
and loss of autonomy, leading to psychological and emotional isolation. As far as emotional aspects are concerned, in order 
to highlight the importance of quality of life, many studies showed the relationship between low vision and prevalence of 
depressive disorders. The National Eye Institute developed a questionnaire, the Visual Function Questionnaire NEI VFQ-25, to 
evaluate the subjective perception of the quality of life and has been proposed not only to ascertain the impact of low vision 
on a person’s quality of life, but also to evaluate the real effectiveness of the rehabilitation process. The primary intervention 
for people with progressive and irreversible vision impairment is the visual rehabilitation.
Objective: The purpose of this study is to evaluate patients’ quality of life, measured by the NEI VFQ-25, before and after the 
multidisciplinary visual rehabilitation.
Method: Low-vision assessment included: psychological assessment, administered the Visual Function Questionnaire (VFQ), 
developed by The National Eye Institute (NEI), complete ophthalmological examination, low vision device training and at last 
the prescription of low-vision devices.
Results: A statistically significant improvement was found in some areas of self-reported perception (VFQ25), on General 
vision, near activities and Peripheral vision, and in reading speed. Data for control group remained unchanged.
Conclusion: Multidisciplinary low-vision intervention, that includes emotional support, could enhance the quality of life of 
subjects with central vision loss.
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Abbreviations: QoL: Quality of Life; MD: Macular 
Diseases; AMD: Age Related Macular Degeneration; VAE: 
Vision Assistive Equipment; BCVA: Best Corrected Visual 
Acuity; VFQ: Visual Function Questionnaire; NEI: National 
Eye Institute.

Introduction

Quality of life (QoL) is a concept that includes physical 
health, psychological state, level of independence, social 
relationships, personal beliefs and the relationships between 
these factors and the salient features of the environment. 
As argued by several authors [1,2], QoL includes both 
objective and subjective indicators, ranging from the living 
conditions to evaluations of the personal life situation. 
According to Aaronson’s findings [3], a proper evaluation of 
quality of life should consider: a physical and functional axis 
(symptoms and treatment of the disease),concerning both 
clinical parameters and organs and systems’ functionality; a 
psychological axis (cognitive function, emotional status, well-
being, life satisfaction and happiness), including emotional 
and cognitive skills; a social axis (self-care, mobility, activity 
level and daily living activities), dealing with inter-personal 
experiences and expertise in social relations. In medicine, 
the measurement of QoL is a way to assess the impact of 
diseases on the patient’s physical and psychosocial features. 
QoL can indeed be used as an index of the potential influence 
of impairment on individuals.

Low vision is one of the leading causes of disability 
induced by chronic eye diseases [4]. In industrialized 
countries, the most important cause of visual impairment, 
having an impact on both patients’ psychological status and 
quality of life, is macular degeneration. Macular diseases 
(MD) are characterized by the progressive loss of central 
vision representing a severe limitation of patients’ visual 
function. Age-related macular degeneration (AMD) is the 
most common form of senile maculopathy. Moreover, other 
forms, such as Stargardt’s disease, affect young subjects on 
a genetic basis. The distinctive symptom of macular disease 
is the initial perception of altered and distorted images 
followed by a gradual and progressive reduction of central 
vision, which interfere with the ability to perform daily 
activities such as reading, recognizing faces, watching TV, 
etc. [5]. These difficulties may result in loss of independence, 
limiting social interaction up to a significant narrowing of 
social interests, with consequent impact on the perception 
of QoL.

Therefore, low vision can affect QoL because the 
progressive degenerative diseases produce a state of 
emotional uncertainty making existential planning different, 
it can produce feelings of inadequacy, lack of self-esteem, 
helplessness, loneliness or marginalization and loss of 

autonomy, leading to psychological and emotional isolation. 
As far as emotional aspects are concerned, in order to 
highlight the importance of quality of life, many studies 
showed the relationship between low vision and prevalence 
of depressive disorders [6-10]. The National Eye Institute 
developed a questionnaire, the Visual Function Questionnaire 
NEI VFQ-25, to evaluate the subjective perception of the 
quality of life and has been proposed not only to assess the 
impact of low vision on a person’s quality of life, but also to 
evaluate the real effectiveness of the rehabilitation process 
that end with the prescription of aids [11].

Low vision rehabilitation, in fact, is the primary 
intervention for people with progressive and irreversible 
vision impairment [12]. Its goal is to improve engagement 
in activities of daily living by helping people with reduced 
visual functions to optimize the use of their remaining sight 
through the provision of appropriate refractive correction, 
as well as providing training in the use of vision assistive 
equipment (VAE) and compensatory strategies [13]. The 
most compromised task in patients with low vision is reading 
since of the reduction of visual acuity and the presence of 
an absolute scotoma, making it difficult for the patient to 
recognize printed characters. Approximately 86% of the 
patients who were referred to low vision rehabilitation Centre 
were found to have problems with reading task [14]. Many 
different low vision rehabilitation protocols are currently 
available. In particular, at National Centre of Services and 
Research for the Prevention of Blindness and Rehabilitation 
of the Visually Impaired, a WHO Collaborating Centre, low 
vision rehabilitation is based on a multidisciplinary approach 
that includes a complete functional disability assessment 
and psychological assement. The purpose of this study is to 
evaluate patients’ quality of life, measured by the NEI VFQ-25, 
before and after the multidisciplinary visual rehabilitation.

Methods

Participants

Eighty-four health records of patients with MD from 
the attendees of our center were retrospectively reviewed. 
Subjects (44 females, 40 males; median age of 67.5 years, 
range: 18-94) with different macular diseases such as age 
related macular degeneration, myopic maculopathy and 
Stargardt’s disease were analyzed for the study. During 
one year of activity, a total of 125 patients with a diagnosis 
of MD were referred to our center. Of these patients, 5 had 
a worsening of visual acuity, 2 did not give their informed 
consent, 6 did not come back to our low vision center for 
general health issues, 4 did not buy the prescribed low vision 
devices and 24 refused to attend psychological counseling, 
and were excluded from the analysis. Another twenty patients 
(10 females and 10 males) between those who refused to 
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attend psychological counseling formed the control group 
(Figure 1). Patients’ charts were analyzed based on the 
diagnosis of MD with the following clinical criteria: a Best 
Corrected Visual Acuity (BCVA) between 1 logMAR and 0.5 
LogMAR, unchanged until 6 months follow-up; a completed 
vision rehabilitation program and bilateral central vision 
impairment. All patients spoke Italian as their first language. 
Subjects’ clinical charts were excluded if they reported other 
concomitant eye or neurophthalmologic diseases, cognitive 
impairment, ocular surgery in the previous three months. 
The approval for this study was obtained from the Ethical 
Committee/Institutional Review Board of the Catholic 
University of Rome. Informed Consent was obtained by all 
participants and the study is conformed to the Declaration 
of Helsinki.

Low Vision Rehabilitation Procedure

In our Centre, low-vision assessment as standard 
procedure included: psychological assessment, administered 
the Visual Function Questionnaire (VFQ), developed by The 
National Eye Institute (NEI), complete ophthalmological 
examination, low vision device training and at last the 
prescription of low-vision devices. The psychologist is a key 
figure in the multidisciplinary rehabilitation team, both for 
supporting patients during their low vision rehabilitation 
pathway, and assessing any progression of self-reported 
vision functionality in activities of daily living [15,16]. 
It should be taken into account that people with visual 
impairments can develop depressive symptoms that if not 
receive any form of treatment can hinder not only potential 
access to the rehabilitation path but also and especially its 
effectiveness [17]. The psychologist provided a specialized 
assessment in order to define better patients’ difficulties 
and needs. During the psychological counseling, the 
operator discussed the intervention approaches to address 
the activities of daily living and performances at home for 
visually impaired. The demand’s analysis is aimed in order to 
set a customizable rehabilitation pathway and to overcome 
the patients’ expressed difficulties, for example reading.

He supported patients in focusing on personal goals 
in order to facilitate independence in activities of daily life 
and through the clinical interview, evaluated the presence 
or absence of depressive symptoms in accordance to DSM-V 
(little interest or pleasure in doing things; feeling down, 
depressed, or hopeless; trouble falling or staying asleep, 
or sleeping too much, etc.). The NEI-VFQ-25 was used as 
measure of vision-related functioning outcome and it was 
developed to assess vision functioning outcomes among 
a range of ocular conditions. In order to evaluate patients’ 
QoL before low vision intervention and at 6 months follow 
up, the Italian version of the NEI-VFQ25 was submitted [18]. 

This questionnaire was set to assess the impact of low vision 
on the quality of life of the patient, as well as to evaluate the 
actual effectiveness of the rehabilitation process ending with 
the prescription of assistive device. The NEI-VFQ25 version 
can be considered a very sensitive instrument to detect 
changes in the perception of quality of life before and after 
visual rehabilitation programs [19,20].

The NEI-VFQ25 includes 12 vision related subscales: 
general vision, near vision, distance vision, driving, peripheral 
vision, color vision, ocular pain, general health, vision specific 
role difficulties, vision-specific dependency, vision specific 
social function, and vision-specific mental health. Each 
subscale is ranged between 0, representing the lowest visual 
functioning and 100, representing the best possible one. 
An overall composite score is calculated as the mean of the 
subscale scores except for the general health score. Moreover, 
the questionnaire is composed by an appendix of 13 optional 
items. Once the psychological counseling was completed, he 
transmitted relevant information to the ophthalmologist to 
facilitate the creation of a better empathetic relationship 
between doctor and patient.

The ophthalmologist evaluated the BCVA by the Early 
Treatment of Diabetic Treatment Study charts at 4 m 
(Precision Vision, Bloomington, IL) in LogMAR. Moreover, the 
ophthalmologist determined the near visual acuity by means 
of Italian MN Read charts adding +4 spherical dioptres. After 
patients had completed the evaluation process, the team 
met to design a customized rehabilitative pathway for each 
patient, based on psychosocial characteristics (adaptation 
to vision loss, family and social support, trait of personality) 
and clinical and functional visual assessment. Devices 
training session consisted of 1 weekly session provided by an 
orthoptist to teach patients how to correctly use magnifying 
devices and to suggest strategies to perform daily living tasks 
independently. In particular, to restore reading ability, visual 
rehabilitation training sessions focused on identifying the 
most suitable device for reading, managing the device, and 
teaching page navigation strategies. Each session went on for 
about one hour and on average three sessions was required. 
Moreover, if needed, training sessions were associated to 
psychological support.

Reading speed was calculated with the most appropriate 
low vision devices in words read correctly in one minute 
(WPM) on an Italian newspaper. Therefore, appropriate low-
vision devices were prescribed at the end of the low vision 
rehabilitation pathway. Consecutive visits at low vision center 
took place 6 months after the prescription of low vision aids. 
During follow-up (6 months) psychological counselling, VFQ-
25 questionnaire, Ophthalmological assessment and reading 
speed were determined.
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Measures

The data extracted from the low-vision clinical charts for 
this retrospective review, from baseline to 6 months follow 
up period, included: psychological counselling, NEI VFQ-
25 Questionnaire, BCVA, magnified-assisted evaluation of 
reading rate.

Statistical Analysis

Patients’ clinical outcomes, including VFQ-25, were 
analyzed using a paired t test in order to evaluate changes 
in between the baseline and the follow-up assessment. Data 
were managed and stored by only one operator. Patients’ 
data were collected and divided in several group according 
to gender, age, degree level and presence or not of depressive 
symptoms. A Spearman’s correlation analysis was performed 
in order to verify the association features between VFQ-
25 and social patients’ characteristics. A p value was set at 
<0,05 as an indicator of statistical significance. The driving 

subscale was not analyzed (missing) because none of our 
patients’ was able to drive.

Results

Vision Related Quality of Life Before 
Multidisciplinary Visual Rehabilitation Pathway

Forty-two patients, 40 (49%) females and 42 (51%) 
males (median age of 67.5 ± 17,1 years, range: 18-94) were 
included in the study. Mean BCVA was 0,72 ± 0,74 logMAR in 
the right eye and 0,9 ±0,01 logMAR in the left eye. 

Table 1 shows patients’ need as expressed during the 
first psychological assessment VFQ-25 subscales mean 
results, before attending low vision and at 6 month follow 
up, were reported in Table 2. Reading speed at baseline was 
37,5 (± 17,3) wpm.

Type activities Demands n° %

Near Activities
Reading 78 95
Writing 38 47
Phone 30 36

Distance Activities TV 46 55

Intermediate Activities
Home activities 46 55

PC 20 24

Table 1: The most important requests reported by our patients during the first psychological evaluation.

VFQ-25 
Pre visual rehabilitation 6 months follow up

F p
Mean, SD Mean, SD 

General health (GH) 51,13±14,93 55,77±19,33 4,64 0,09
General vision (GV) 34,29±10,96 38,78±15,91 4,49 0,03

Ocular Pain (OP) 74,7±24,46 76,19±24,97 1,49 0,6
Near activities (NA) 29,35±13,06 44,94±21,71 15,6 <0,01

Distance activities (DA) 37,76±19,7 38,74±24,57 0,98 0,77
Vision-specific social functioning (VSSF) 52,88±26,33 51,29±25,91 -1,59 0,74

Vision-specific mental health (VSMH) 42,98±26,28 50,71±31,61 7,74 0,09
Vision-specific role difficulties (VSRD) 47,02±22,9 46,23±25,26 -0,8 0,86

Vision-specific dependency (VSD) 47,77±30,74 49,1±30,61 1,33 0,72
Driving (D) Missing Missing   

Color vision (CV) 58,33±36,07 67,59±35,89 9,26 0,14
Peripheral vision (PV) 46,43±31,99 58,93±29,64 12,5 0,004

Table 2: Changes of VFQ-25 scales pre visual rehabilitation and after 6 months from the provision of low vision device.
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Vision Related Quality of Life at 6 Months 
Follow-Up

After 6 months follow-up, BCVA remained unchanged: 
0,72 (± 0,73) in the right eye and 0,89 (±0,8) in the left eye. 
As shown in Figure 1, for each VFQ-25 Item we identified 
the result before the visual rehabilitation pathway and 
after 6 months from the provision of low vision aids. The 
questionnaire revealed significant differences in 3 of 12 
subscales groups: General vision (GV) (F=4,49; p=0,03), 
Near activities (NA) (F=15,6; p<0,001), Peripheral vision 
(PV) (F=12,5; p=0,004). Mean reading speed for the whole 
sample improved at 53,29 (±37,57) wpm 6 months after the 
low vision devices provision (p=0,004). In addition, patients 
were divided according to gender; the male group showed 
a statistically significant improvement on self-perception of 
NA (F=13,45; p=0,0003) and PV (F=15,91; p=0,007). On the 
other hand, the female group demonstrated a statistically 
significant improvement on NA only (F=17,96; p=0,005) 
(Table 3). As regarding reading performances at 6 months 
follow-up, the female group had higher reading speed when 
compared to the male group. Reading speed was significantly 
enhanced for women at 6 months follow up (p=0,02).

Moreover, patients were divided into several groups 

according to their age: 
•	 Group 1 Patients’ age between 18 and 49 years (N=16; 

19%)
•	 Group 2 Patients’ age between 50 and 75 years (N=30; 

36%)
•	 Group 3 Patients’ age more than 75 years. (N=38; 45%) 

and to the presence of depressive symptoms
•	 Group 1 Presence of depressive symptoms due to eye 

disease: (N=48; 57%)
•	 Group 2 No presence of depressive symptoms due to eye 

disease: (N=36; 43%).

A statistically significant relationship was found 
between patients’ age and self-reported measures of near 
activities (Figure 2). As for the presence of depressive 
symptoms, slightly more than half of the patients suffered 
from depressive symptoms (57%). The number of patients 
with depressive symptoms remained roughly constant 
during the whole process of rehabilitation. Moreover, a 
positive correlation was found between self-perception on 
Near Activities item of NEI-VFQ25 and reading speed with 
low vision device at 6 months follow-up (r=0,28; F=3,44, 
p<0,01) (Figure 3).

VFQ-25 
Pre VR 6 M Follow-up

F p
Pre VR 6 M Follow-up

F pMale Female
Mean, SD Mean, SD Mean, SD Mean, SD

General health (GH) 53,3±14,91 58,75±16,25 5,45 0,13 48,75±14,97 52,5±22,2 3,75 0,38
General vision (GV) 34,32±10,61 38,52±25,82 4,2 0,13 34,25±11,62 39,06±16,42 4,81 0,13

Ocular Pain (OP) 81,82±21,03 81,82±22,05 0 1 66,88±26,06 70±27,02 3,13 0,63
Near activities (NA) 32,2±13,98 45,64±18,21 13,45 0,0003 26,21±11,5 44,17±25,49 17,96 0,005
Distance activities 

(DA) 43,3±18,54 43,94±22,6 0,64 0,88 31,67±19,56 33,02±26,25 1,35 0,8

Vision-specific social 
functioning (VSSF) 58,14±21,38 58,14±24,21 0 1 47,08±30,38 43,75±26,2 -3,33 0,67

Vision-specific mental 
health (VSMH) 43,18±27,8 51,36±30,09 8,18 0,1 42,75±25 50±33,99 7,25 0,38

Vision-specific role 
difficulties (VSRD) 51,42±24,99 50,75±20,54 -0,67 0,91 42,19±19,86 41,25±29,34 -0,94 0,89

Vision-specific 
dependency (VSD) 53,98±34,64 53,98±33,44 0 1 40,94±24,87 43,73±26,97 2,79 0,69

Driving (D) Missing Missing - - Missing Missing - - 
Color vision (CV) 52,27±39,27 66,54±38,84 14,27 0,13 65±31,83 68,75±33,32 3,75 0,66

Peripheral vision (PV) 47,73±30,77 63,64±31,55 15,91 0,007 45±34 53,75±27,24 8,75 0,18

Table 3: Changes in vision related quality of life pre visual rehabilitation and at 6 months after low vision aids provision in male 
and females.
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Figure 1: VFQ-25 Items pre visual rehabilitation and after 6 months from the provision of low vision device.

Figure 2: Correlation between patients’ age and statistical differences between VFQ-25 pre Visual rehabilitation and at 6 
months follow-up.

Figure 3: Correlation between patients’ near activities and words per minute (WPM) after Visual rehabilitation (6 months 
follow up).
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Control Group

The mean age of the twenty patients included in 
the control group was 78,5 (±8,2) years. There were no 
improvements in any of the measures (i.e., VFQ-25 items, 
reading performance, and fixation stability). The means and 
SDs for outcomes measures are shown in Table 4. Reading 
ability is the most frequent and important rehabilitation 
request and goal.

 
Baseline Follow up

p
Mean (DS) Mean (DS)

GH 53,1 (± 20,2 53,8 (± 18,4) >0,05
GV 32,7 (±10,5) 32,5 (±9,8) >0,05
OP 64,5 (±20,7) 67,8 (± 21,6) >0,05
NA 35,1 (± 21,9) 32,6 (±19,1) >0,05
DA 21,2 (±23,7) 31,9 (±18,4) >0,05

Vssf 43,7 (±21) 45 (±19) >0,05
Vsmh 39,5 (± 20,7) 40,1 (± 22) >0,05
Vsrd 46,6 (±18,5) 49,6 (±19,8) >0,05
Vsd 47,1 (± 29,8) 44,8 (±29,1) >0,05

D 0 0 >0,05
CV 63,1 (± 33,7) 58,3 (±37,3) >0,05
PV 17,5 (± 25,7) 21,4 (±26,1) >0,05

Table 4: VFQ-25 scales pre visual rehabilitation and after 6 
months from the provision of low vision device in control 
group.

Discussion

This study shows that our rehabilitation method could 
have effect for improving patients’ QoL. In particular, 
visually impaired subjects due to MD perceived a significant 
improvement in Near Activities such as reading. The main 
improvement was observed in “Near Activities”, which was 
indeed indicated by the patients as their main issue and 
request (Table 1, about 95% of patients put reading at the 
first place). In addition, the improvement was found to be 
significant even when dividing the population by gender, 
showing how the rehabilitation procedure overcomes the 
cultural differences underlying gender differences. Given 
that, in VFQ25, results related to reading speed are included 
the NA variable (Near Activities). We performed a specific 
test (speed of reading) to make sure that reading was indeed 
one of the aspects of the patient’s profile that had improved 
after rehabilitation. As shown in Figure 4, a positive 
correlation was found between NA and words read per 
minute, whereas a negative correlation was found between 
age and effectiveness considered as a whole (Figure 3). This 

result is yet another indication in favor of the fact that our 
procedure of rehabilitation, centering on the demands of 
the patient, is able to decrease the systemic effects having 
a negative impact on the rehabilitation itself. In our study, 
the holistic approach was found to play a major role in 
influencing the obtained result. Moreover, for control group 
who refused to attend psychological counseling and support, 
no enhancement of PROMs was detected.

As shown in several previous studies [21,22], the 
difficulties reported in most daily activities by maculopathy 
patients depend on factors such as depression, compensative 
strategies used, cognition and personality. In particular, one 
study argued that personality traits such as neuroticism, 
defined as the tendency to experience more negative 
and distressing emotions as a result of adverse events in 
comparison to others in the same conditions, influences 
the perception of their own functional vision. The above 
mentioned findings, along with others studies [23,24], 
show that the presence of an anxiety-depressive disorder, 
developing as a result of the ocular pathology, is an obstacle 
to rehabilitation and negatively affects the perception of QoL, 
i.e. the score of VFQ25 questionnaire. In our study, the use 
of our rehabilitation procedure is followed by a different 
outcome, since VFQ25 scores are not affected by the presence 
of emotional disorders, which remain present during the 
entire follow-up period [25].

Through the clinical interview, the psychologist assesses 
personality traits, emotionally supports the patient, 
providing help to restructure its self-concept, to overcome an 
eventual crisis (a real grief process), to reshape expectations 
and interests as well as relationships in order to achieve 
the highest level of independence and adaptation. The 
psychologist indeed helps the visually impaired to become 
aware of its condition; to recognize and use the individual 
and familiar resources in order to cope with its disease and 
deal with the possible evolution of the disease; to develop 
new skills and psychological relationships; to manage stress 
reactions; to reinforce self-image, making it acceptable to the 
patient through positive reinforcement, and to accept aids. 
Thus, this peculiar approach can have a positive impact on 
increasing the accuracy of rating scales of functional vision 
and suggesting new rehabilitative interventions to improve 
the patients’ functional vision and QoL.

Conclusion

The holistic approach allows caring for a person with 
visual impairment as a whole, especially supporting a better 
perception of the quality of life. Indeed, we observed that 
the perception of improvement, as compared to the activity, 
is not associated to an actual increase in reading speed. 
Although the concept of emotional support as an integral 
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part of visual rehabilitation is now supported by many 
studies [26,27], the number of studies actually evaluating the 
effectiveness of this support is still limited [28]. Therefore, as 
suggested the literature, fundamental research and effective 
valid assessment tools are needed in order to improve 
medical care, providing also clinicians with the effectiveness 
of psychological and medical outcomes related to problems 
associated with visual impairment. Some limitations of 
the study should be considered. First of all, in view of the 
small number of patients included in the study, we suggest 
researchers to conduct additional trials on this topic. 

Research for identifying better rehabilitative approaches 
and enhancing QoL for visually impaired subjects are needed.
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