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ABSTRACT 
 

 

Introduction 

Glaucoma management aims not only to maintain visual function, but also the patients’ 

quality of life (QOL). A reliable visual field assessment is needed to monitor progression 

of glaucoma, as well as assessing visual disability. Visual Field Index (VFI) as the latest 

global index offers a practical summary of visual field status and has the advantage of not 

being affected by cataract and focuses on the central visual field. 

Objective 

To determine the correlation between visual field deterioration using VFI and the QOL of 

glaucoma patients using National Eye Institute Visual Function Questionnaire-25 (NEI-

VFQ-25). 

Method  

We found 72 subjects who were diagnosed primary open or closed angle glaucoma on both 

eyes and whose visual fields were unaffected by other condition besides glaucoma. All 

subjects had reliable 24-2 or 30-2 visual field test within last 6 months and had been 

interviewed with NEI-VFQ-25 Indonesian version. Correlations were calculated between 

the better eye’s VFI and NEI-VFQ-25 subscales. A single linear regression analysis was 

utilized between composite score and better eye’s VFI.  

Results 

Modest correlations were found between VFI and majority of NEI-VFQ subscales: general 

vision, near acuity, distance acuity, social function, mental health, role difficulties, and 

dependency. Weak correlations were found between VFI and ocular pain, and general 

health. Strong correlations were found between VFI and composite scores (r=0.746). 

Conclusions 

A strong positive correlation was found between visual field defect as represented by VFI 

and with QOL in glaucoma patients. 
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INTRODUCTION 

     Glaucoma is a chronic and 

progressive optic neuropathy. 

Blindness due to glaucoma is ranked 

third worldwide. The International 

Agency for the Prevention of 

Blindness (IAPB) states that in 2015 

there were 253 million people with 
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visual impairment, with 36 million of 

them are blind. From these numbers, 

about 2.78% of visual impairment and 

1.91% of blindness caused by 

glaucoma. Blindness on both eyes is 

estimated to occur in 5.9 million 

people with open-angle glaucoma and 

5.3 million people with closed-angle 

glaucoma.1-5 

     Glaucoma patients need treatment 

and clinical evaluation for life, 

therefore the management of 

glaucoma not only to maintain visual 

function, but also the quality of life. 

The use of vision-specific 

questionnaire is more recommended 

than generic questionnaire in 

evaluating the correlation of quality of 

life with visual field in glauoma. 

Although glaucoma specific 

questionnaires are available such as 

Glaucoma Quality of Life-15 (GQL-

15), NEI-VFQ-25 has better 

correlation and reliability than GQL-

15. The NEI-VFQ-25 questionnaire 

has also been used in assessing the 

quality of life of glaucoma patients in 

multicentered studies with large 

populations.6-9 

     Most study regarding the quality of 

life of glaucoma patients and 

decreased visual field use the global 

index Mean Deviation (MD). 

Although MD can reliably evaluate 

field deterioration, it is not sensitive in 

identifying focal depression and 

affected by cataracts. Decreased 

visual field due to cataracts or 

glaucoma needs to be distinguished, 

because both conditions are age-

related and often occur together. In 

recent years, VFI was developed for 

calculating the rate of glaucoma 

progression. Bengtsson and Heijl 

reported that VFI was more accurate 

in detecting central visual field 

abnormalities without being affected 

by cataracts. Sawada et al compared 

the correlation of VFI and MD with 

the quality of life in glaucoma patients 

in Japan using the NEI-VFQ-25 

instrument. The result is VFI has 

better correlation than MD. 

Unfortunately studies of quality of life 

for glaucoma patients using VFI 

parameters are still minimal. Until 

today, little information has been 

obtained regarding the quality of life 

of glaucoma patients in Indonesia, as 

well as its relationship with the 

decreased visual field. Therefore this 

study aims to evaluate the correlation 

between visual field deterioration 

based on VFI, with the quality of life 

in glaucoma patients.10-15 

 

SUBJECTS AND METHODS 

     This study is an analytic cross-

sectional study conducted at the 

Glaucoma Unit of the National Eye 

Center Cicendo Eye Hospital 
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Bandung in March-May 2020. The 

inclusion criteria were subjects aged 

40-80 years, had been diagnosed 

primary glaucoma (open angle or 

closed angle) in both eyes, and have 

reliable perimetry in the past 6 

months, or can undergo Humphrey 

SITA Standard 30-2 or 24-2 visual 

field examination, at least in one eye. 

The exclusion criteria are patients 

with best corrected visual acuity less 

than 1/60, had a history of intraocular 

surgery within 3 months, patients with 

acute angle closure glaucoma, ocular 

inflammation such as blepharitis, 

conjunctivitis, keratitis, and uveitis, 

corneal abnormalities that affect 

visual axis such as keratopathy, 

patients with ocular pathology of the 

retina or optic nerve, and who have 

known comorbid diseases that affect 

quality of life such as mental 

disorders, dementia, end-stage renal 

failure, stroke and malignancy. 

Patients who had speech impairment 

or unable to speak Indonesian, and 

were not cooperative during interview 

were also excluded.  

     After obtaining approval from 

institutional ethics board, due to  

Corona Virus pandemic situation, 

subjects were enlisted in two ways, 

consecutive visit at Glaucoma clinic 

and based on medical records. Data 

search through medical records was 

performed using the 10th Revision of 

the International Statistical 

Classification of Disease and Related 

Health Problems (ICD-10) code with 

diagnosis of primary open angle 

glaucoma (code H40.1) and primary 

angle closure glaucoma (code H40.2) 

who have undergone Humphrey's 

perimetry examination in November 

2019 - May 2020. Patients who met 

the inclusion criteria were contacted 

via telephone, then given explanation 

of the procedure and benefits of the 

study. 

     Data collection includes the 

patient's name, gender, age, 

residential address, and contact 

number. The socioeconomic status of 

the patient including education level, 

occupation, and income level was also 

recorded. Data related to glaucoma 

including diagnosis and type of 

glaucoma, intraocular pressure, 

history of anti-glaucoma medications 

and eye surgery. Systemic disease and 

treatment were also recorded. Visual 

acuity, anterior segment examination 

using slit lamp biomicroscopy, 

intraocular pressure measurement 

with Goldmann aplanation tonometer, 

and evaluation of optic nerve with 

Digital Wide Field lens or 78 D lens 

were done. For subjects who could not 

visit the glaucoma clinic, clinical 
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examination data were taken from the 

latest visit. 

     Perimetry data used were 

Humphrey Visual Field 24-2 or 30-2 

SITA Standard strategy with 

reliability index fixation losses <20%, 

false-negative and false-positive 

errors <15%. The VFI values in better 

eye were obtained for correlation 

analysis with the NEI-VFQ-25 

questionnaire. 

     The interview method was chosen 

with the aim that all patients had same 

perception for each question. All 

scores from each subscale of each 

respondent will be added up and 

averaged to become a composite score 

according to the NEI-VFQ-25 

manual. 

     Data normality were analyzed 

using the Kolmogorov-Smirnov test. 

The statistical correlation between 

numerical data used the Spearman 

correlation test. The correlation 

strength (r) based on the Guillford 

criteria are: 0.0 - <0.2 = very weak or 

negligible; 0,2 - <0,4 = weak; 0.4 - 

<0.7 = moderate; 0.7 - <0.9 = strong. 

Linear regression analysis was used to 

assess the correlation strength and 

direction (positive or negative) 

between the VFI score and the 

composite score. 

 

RESULTS 

     The total medical record search 

results were 349 datas, but the data 

that fit the inclusion criteria were 102 

datas. From these data, 28 subjects 

could not be contacted via telephone, 

and 2 subjects were excluded because 

uncooperative during interview. Total 

of 72 subjects met the inclusion 

criteria, of which 18 subjects were 

obtained from Glaucoma unit follow 

up visits, while 54 subjects were 

obtained from medical records. 

     Table 1 shows similar percentage 

between male subjects (48.6%) and 

women (51.4%). The mean age of 

participants was 63.28 years. Majority 

of patients had moderate level of 

education (54.2%), and unemployed 

(66.7%). Patients with low incomes 

were 33.3%, while those with high 

and very high incomes were 25%. 
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Table 1. Demographic Social Characteristics of Research Subjects 

Variabel Total  (n= 72) Percentage (%) 

   

Gender   

Male 35 48.6 

Female 37 51.4 

   

Age(Years)   

Mean±SD 63.28±9.085  

Rentang (minimal-maksimal) 41.00-80.00  

   

Education Level   

Low 25 34.7 

Moderate  39 54.2 

High 8 11.1 

   

Occupation   

Unemployed 48 66.7 

Employee  11 15.3 

Entrepreneur 12 16.7 

Other 1 1.4 

   

Income Level   

Low 24 33.3 

Moderate 12 16.7 

High  18 25 

Very High 18 25 
Notes:SD = Standard Deviation 

 

     

Subjects were primary open angle 

glaucoma patients (56.9%) and 

primary angle closure glaucoma 

patients (43.1%). Most subjects had 

good vision, 54.2% included in the 

category of no visual impairment and 

23.6% mild visual impairment (table 

2). The mean intraocular pressure 

were under control (<21 mmHg). The 

median value of VFI in better the eye 

is 78.50%.
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Table 2. Clinical Characteristics of Research Subjects 

 

Variable n=72 subjects , n (%) 

Primary Glaucoma Types  

Open Angle 41(56.9) 

Closed Angle 31(43.1) 

  

Visual Acuity (Better eye)  

Good (≥ 6/12)   39 (54.2) 

Mild (6/18 - < 6/12)  17 (23.6) 

Moderate (6/60 - < 6/18)  12 (16.7) 

Severe (3/60 - < 6/60)   4  (5.5) 

Blindness (NLP - < 3/60) 0 

  

Intraocular Pressure  

Right Eye  

Mean±SD 18.13±7.394 

Left Eye  

Mean±SD 15.67±4.876 

  

Visual Field Index (Better Eye)   

Median 78.50% 

Range (min-max) 2.00-97.00% 

  

Mean Deviation (Better Eye)  

>-6 dB 17 (23.6) 

6-12 dB 22 (30.6) 

< - 12 dB 33 (45.8) 
Notes:SD = Standard Deviation.. NLP: No Light Perception  

 

The result of Spearman correlation 

test between the VFI variables with 

each subscale variable and the 

composite score from the NEI-VFQ-

25 questionnaire had a value of r = 

0.251 - 0.746 (p <0.05). The color 

vision subscale was not analyzed 

because the response of subjects who 

responded to color vision was less 

than 50% (24 patients). The 

correlation between the two variables 

was conducted using the Guilford 

criteria. Weak correlation was found 

between VFI and the general health 

subscale and eye pain. Strong 

correlation was found between VFI 

and the peripheral vision subscale (r = 

0.70) and the composite score (r = 

0.746), while other subscales had 

moderate correlation (table 3).
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Table 3. Correlation Analysis of Visual Field Index (VFI) with Composite Score and 

Quality of Life Subscale using the NEI-VFQ-25 Questionnaire 

 

   A positive correlation was found 

between VFI score and NEI-VFQ-25 

composite score, with a linear 

regression equation y = 0.484x + 

38.034. The single linear regression 

line in Figure 1 shows that the higher 

the Visual Field Index value, the 

higher the quality of life score on the 

NEI-VFQ-25 questionnaire. 

 

Variabel r Nilai p 

VFI with Composite Score 0.746 0.0001* 

VFI with General Health 0.251 0.033* 

VFI with General Vision 0.683 0.0001* 

VFI with Eye pain    0.378  0.0001* 

VFI with Near Vision 0.605 0.0001* 

VFI with Distance vision 0.683 0.0001* 

VFI with Social Function 0.638 0.0001* 

VFI with Mental Health 0.666 0.0001* 

VFI with Role limitation 0.581 0.0001* 

VFI with Dependency 0.607 0.0001* 

VFI with Driving 0.633 0.001* 

VFI with Color Vision Tidak dianalisis 

VFI with Peripheral Vision 0.700 0.0001* 
Note: the significance value is p <0.05. The sign * indicates statistical significance, 

r: correlation coefficient using the Spearman correlation test. 
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Figure 1. Scatter plot correlation of quality of life scores with Visual Field Index 
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Figure 2 shows an overview of the 

results of each subscale score and 

composite score of the NEI-VFQ 25 

questionnaire. A score of 0 on the 

NEI-VFQ-25 questionnaire is the 

worst value, while a score of 100 

indicates no visual impairment. The 

highest score in this study is the social 

function subscale (median 87.50), 

while the lowest score is the driving 

subscale (median 45.83). The mean 

composite score of the NEI-VFQ-25 

questionnaire from all subjects in this 

study was 67.49.

Figure 2. Average scores of each subscale and composite scores of all patients 

DISCUSSION 

     This study included 72 patients 

with age range of 41 to 80 years. The 

global glaucoma prevalence in the 

population of 40-80 years is 3.54%.3 

The prevalence of primary angle 

closure glaucoma varies depending on 

race and ethnicity. The risk of primary 

glaucoma increases with age. In 

primary open-angle glaucoma, people 

over 70 years have a risk 3-8 times 

higher than the age of 40 years.16 

     Age, gender, occupation, 

environment, ethnicity, and culture 

can influence the results of 

quantitative assessments of quality of 

life. The average composite score in 

this study was 67.49. This value is 

lower than similar quality of life 

studies in patients with open-angle 

primary glaucoma in Japan (mean 

composite score 78.3).14 Most patients 

in this study were not of productive 

age (average age of 63.28 years), had 

a history of moderate education level, 
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and had low income. Glaucoma 

patients with a younger age and higher 

education are reported to have a 

higher quality of life score.17-19 

     The general health subscale in the 

NEI-VFQ-25 questionnaire assesses 

an individual's perception of his 

general health as a supporting part of 

vision-related quality of life. In this 

study the general health subscale is 

decreased (score 50). Sawada defines 

the NEI-VFQ-25 score subscale as 

low if a score below 59.17 Open angle 

primary glaucoma patients have lower 

general health scores than those 

without glaucoma using the generic 

health questionnaire SF-36.7 Further 

studies by Sawada and Madonna 

using NEI-VFQ-25 questionnaire 

found a significant but weak 

correlation between general health 

and VFI (r = 0.197 and r = 0.201).14, 20 

Similar results were also found in this 

study (r = 0.251). Most of the patients 

(45.8%) in this study had severe 

glaucoma (MD > 12 dB). McKean-

Cowdin stated that the decline in 

quality of life in terms of general 

health can occur even in patients with 

mild visual field loss (6 dB <MD <2 

dB). 

     There is a different individual 

perceptions between people with 

glaucoma and non-glaucoma 

regarding vision-related quality of 

life. This individual perception is 

generally assessed through the eye 

health subscale score. This study 

shows a moderate correlation (r = 

0.683) between the decrease in visual 

field with the eye health subscale. The 

median eye health score for all 

subjects in this study was 60. This 

score was slightly lower than the 

study by Sawada (score 66.6) and 

Riva (score 65.8).14, 22 Loss of visual 

field, decreased visual acuity, and 

complex treatment history in 

glaucoma correlated with the patients’ 

perception of their eye health. 

    A weak correlation (r = 0.378) for 

the eye pain subscale is explainable 

because patients with eye pain such as 

acute glaucoma have been excluded. 

Chun et al found that gender may 

affect on eye pain complaints. Women 

generally had lower eye pain scores 

than male patients.23 In this study the 

mean eye pain score in male patients 

was 78.6 while in women was 72.3. 

    The median eye pain subscale score 

in this study was 75. Although there 

was a decrease in score, 67% of 

patients in this study responded to 

pain that was mild and did not 

interfere with daily activities. In 

glaucoma with severe visual field 

loss, lower eye pain scores are also 

associated with poorer vision in the 

eyes.23 Controlled intraocular 

pressure showed that complaints of 

eye pain from most patients did not 

originate from raised intraocular 

pressure, but may come from ocular 
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surface conditions. Ocular surface 

disease has a prevalence of 15% in 

individuals over the age of 65 years 

and increased to 59% in patients with 

glaucoma.24 

     Psychosocial conditions assessed 

in NEI-VFQ-25 questionnaire include 

the mental health subscale, social 

functioning, role limitations, and 

dependency. These four subscales 

have a moderate correlation. Social 

function is the subscale with the most 

minimal reduction (median score of 

87.5). There may be ethnic and 

cultural influences related to such 

outcomes. Correlation results between 

decreased visual field with the 

incidence of depression in people with 

glaucoma also still vary.25,26 The 

effect of direct visual field decrease 

on limitations in driving, fear of 

falling, and poor balance mentioned 

contribute to the relationship between 

glaucoma and depression.7 Prevalence 

of anxiety and depression in patients 

with primary open-angle glaucoma 

was evaluated in a case-control study 

using the Hospital Anxiety and 

Depression Scale (HADS). The 

prevalence of patients with anxiety 

(13.0%) and depression (10.9%) is 

significantly higher than in the control 

group (7% and 5.2%).27 The study 

also states that glaucoma patients with 

a younger age tend to have more 

anxiety than with older ones. 

However, many factors needed to be 

explored further in assessing the 

correlation between objective 

measurements with mental health 

conditions. The mental health 

subscale can be more influenced by 

the patient's individual perception of 

his vision than by objective clinical 

measurements. In addition, the 

condition of depression itself can 

cause worse response to the 

questionnaire questions. 

    This study shows a moderate 

correlation (r = 0.633) between the 

value of VFI and driving. The 

Salisbury Eye Evaluation study found 

a strong correlation between the 

visual field with nighttime driving, 

even after adjusting for contrast 

sensitivity factors.28 The Los Angeles 

Latino Eye Study reports that 

moderate to severe bilateral visual 

field loss has a significant effect on 

driving, whereas severe unilateral 

vision has minimal effect on driving 

ability.29 Several studies have shown 

that glaucoma patients tend to change 

their driving habits as a result of the 

visual perception. Habits changes 

include stop driving at night, reducing 

the frequency and duration of driving, 

and stop driving in unfamiliar places. 

Compared with individuals without 

glaucoma, the decision to stop driving 

is significantly more common in 

patients diagnosed with bilateral 

glaucoma than unilateral. Patients 

with bilateral glaucoma were three 
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times more likely to stop driving than 

those without glaucoma.30 In this 

study where all subjects had bilateral 

glaucoma, 42% of subjects had 

stopped driving after being diagnosed 

with glaucoma. 

    The subjects' responses to the color 

vision subscale differed from the 

results of the other subscales The 

NEI-VFQ-25 questionnaire contains 

questions in the form of the patient's 

ability to choose and match clothing. 

Only 33% of patients still interested in 

matching clothes, so the results of this 

score could not describe the 

assessment of all subjects for color 

vision. 

    This study shows a strong 

correlation (r = 0.70) between VFI 

and peripheral field of view. 

Mobilization is one of the daily 

activities that is disrupted because of 

visual field abnormalities in 

glaucoma. 

    Positive and strong correlation was 

shown between better eye VFI with a 

composite score of quality of life 

using the NEI-VFQ-25 questionnaire 

(r = 0.746). Worsening of visual field, 

as seen from the lower VFI score, 

causing lower quality of life score on 

the NEI-VFQ-25 questionnaire. This 

indicates that VFI can potentially be 

used as an indirect measure in 

monitoring visual disability in the 

management of glaucoma patients. 

This finding also shows that clinicians 

should not only pay attention to 

poorer eye, but also to better eyes to 

prevent glaucoma worsening and 

result in decreased quality of life. 

    There are several limitations in this 

study, including the potential for 

reporting bias due to interviewer 

differences. However both 

interviewers have minimized this by 

conducting the interview method as 

much as possible in accordance with 

the sentences listed in the 

interviewer's NEI-VFQ-25 

questionnaire format. Another 

limitation of this study is not 

analyzing the influence of 

socioeconomic factors and 

psychological conditions. Objective 

measurements of the contrast 

sensitivity, glare and stereoacuity was 

also not done. Individual subjectivity 

factors may make the results of the 

questionnaire do not truly reflect the 

actual disturbance experienced by 

patients in their daily activities. The 

use of performance-based tests may 

provide a more objective 

representation of decreased visual 

field experienced by people with 

glaucoma in their daily activities. 

 

CONCLUSION 

Positive and strong correlation was 

found between visual field index 

scores with the quality of life in 

glaucoma patients using the NEI-

VFQ-25 questionnaire. 
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