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RESEARCH ARTICLE

How Do Patients Feel About Visual Field Testing? Analysis of Subjective Perception of 
Standard Automated Perimetry
Núria Mendieta a,b,c, Joel Suárezb,d, Noelia Barrigab,d, Roger Herreroe, Begoña Barriose, and Mercè Guarroc,d

aGlaucoma Department, Hospital De l’Esperança, Barcelona, Spain; bGlaucoma Department, Institut Oftalmològic Creu Groga, Calella, Barcelona, 
Spain; cGlaucoma Department, Oftalmologia Mèdica I Quirúrgica, Barcelona, Spain; dGlaucoma Department, Hospital General De Granollers, 
Barcelona, Spain; eGlaucoma Department, Hospital De Mollet, Barcelona, Spain

ABSTRACT
Purpose: A high rate of unreliability is an issue in visual field (VF) testing, especially in elderly patients, and 
warrants patient education. We assessed whether subjective perception of the visual field test (VFT) is 
a good predictor of its reliability in different age groups and examined age differences in patients’ 
awareness of VF damage.
Methods: This cross-sectional study investigated 107 VFT results of 54 patients with glaucoma or ocular 
hypertension. Subjective perceptions were compared to reliability indices for cooperation analysis and to 
mean deviation results for VF damage analysis, and an age-segregated sub-analysis was performed.
Results: Kappa coefficients showed poor agreement between subjective and objective parameters. 
Nevertheless, there were age differences. Younger patients had a higher positive predictive value and 
sensitivity in cooperation analysis and a higher negative predictive value in VF damage analysis.
Conclusions: Patients’ perception of cooperation in VFT is a poor predictor of its reliability. Although 
young cooperative patients may be aware of their good cooperation, even the youngest are unaware of 
their poor performance. This emphasizes the importance of giving proper directions to all patients during 
VFT to obtain better reliability indices. Younger, healthy patients are more aware of their health status, 
than those with a damaged VF, regardless of age. Therefore, illness education is crucial in all glaucoma 
patients.
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INTRODUCTION

Glaucoma is the leading cause of irreversible blindness world-
wide. In 2002, the World Health Organization estimated that 
there were 4.5 million blind people as a result of this disease,1 

and it is expected to have increased to 11 million by the 
current year due to population aging.2 Glaucoma treatment is 
focused on slowing disease progression by reducing intraocular 
pressure (IOP).3 Hence, an early diagnosis is fundamental to 
minimize glaucoma disability. Diagnosing glaucoma is challen-
ging due to the asymptomatic nature of the disease, until it 
reaches an advanced stage.4 Even in developed countries, 50% 
of patients are undiagnosed.5 For these reasons, it is vital to 
increase glaucoma screening and improve monitoring of dis-
ease progression.

Standard automated perimetry is the preferred method for 
diagnosis and follow-up of functional loss due to glaucoma.6 

This may be significantly relevant in some patients with sus-
pected glaucoma, such as those who have had refractive sur-
gery, due to the imprecision of IOP measurements.7 The 
subjective nature of this test is the most limiting factor. 
Therefore, obtaining reliable tests is imperative; studies show 
that 30% of tests are unreliable.8 Many publications have 
focused on finding solutions to address this problem. The 
importance of perimetrist training has been shown, as an 
inexperienced technician could negatively influence the test 

result. Furthermore, there are tools available for visual field 
(VF) assessment in uncooperative patients: faster strategies 
during VF tests (VFTs), selective perimetry that stimulates 
responses from specific subsets of ganglion cells,9 fundus peri-
metry that is useful in patients with unstable fixation because it 
includes an eye tracker to compensate eye movements during 
a VFT,10 or electrophysiological studies that measure retinal 
ganglion cell function and circumvent the subjectivity of 
VFTs.11 These tests may complement traditional VFTs in 
cases of uncertain field defects. Another promising approach 
to optimize accuracy is machine learning.12 Machine learning 
can learn complex patterns and trends in data. This allows 
experts to diagnose and evaluate progression13 earlier than 
both functional and structural traditional methods.14

Moreover, studies have shown that improving patient con-
ditions, such as optimal vision and greater alertness, and pro-
viding better directions to perform the test, among other 
factors, contribute to a reliable VFT.15 A better understanding 
of how the patient feels during a VFT could help technicians 
give more accurate instructions to improve reliability indices.

Only one study has assessed patients’ perception of their 
cooperation during a VFT,15 which found no difference in 
reliability rates between subjects who rated their VFT perfor-
mance well from those who thought their performance was 
poor. This study included patients from a wide age range, from 
40 to 85 years old. It is known from previous studies that VFT 
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reliability is age-dependent16; hence, it is reasonable to suspect 
that there could be age differences in the results of the previous 
study,15 but it was not evaluated.

Aside from difficulties in glaucoma monitoring, another 
significant issue in this disease is poor adherence to therapy, 
which may lead to visual loss. In a study of glaucoma treatment 
adherence in the United Kingdom, over half of patients 
demonstrated poor adherence.17 This can be due to numerous 
factors, including a patient’s awareness of their own illness. It is 
widely known from previous studies that most glaucoma 
patients are unaware of their VF loss.18,19 This unawareness 
exposes the need to provide better health education to these 
patients in order to improve treatment adherence rates. It has 
been proved that younger patients are less compliant,17 but it 
has not been studied whether they are in turn more unaware of 
their illness than elderly patients.

We aimed to first assess if subjective perception of VFT 
performance was a good predictor of actual reliability indices 
in different age groups. Secondly, we aimed to evaluate, within 
each age group, if there was an association between the 
patients’ awareness of their VF damage while performing the 
VFT and actual VF damage.

METHODS

This cross-sectional observational study was conducted in the 
Ophthalmology Department of Hospital de Granollers 
(Barcelona, Spain) between October 2016 and May 2017. It was 
approved by the Ethical Committee of our institution and complied 
with the tenets of the Declaration of Helsinki.

The study included 107 VFTs from 54 patients with glau-
coma or ocular hypertension who came to our hospital for 
a scheduled VFT. Additional inclusion criteria were visual 
acuity of 20/40 or higher, undergoing static automated SITA 
Standard perimetry 24–2 (Humphrey Field Analyzer II; Carl 
Zeiss Meditec, Jena, Germany) and mean defect better than 
−20 dB. Exclusion criteria were correction over ± 5 D or greater 
than 2.5 D of astigmatism, pupil diameter less than 2 mm, or 
the presence of other ocular pathologies that could influence 
VFT results with the exception of cataract.

All VFTs were performed and explained by the same opto-
metrist (RH). After VFT completion, a questionnaire was given 
to all patients who consented to participate in the study. The first 
question asked them to rate their cooperation during the VFT 
(very good, good, average, poor, or very poor) for each eye. 
The second question asked if they thought their cooperation 
was better in one of the two eyes tested, and if so, to specify 
which eye was better. The last question addressed the patients’ 
perception of their VF damage in each eye (no damage, mild 
damage, moderate damage, or severe damage). The question-
naire is available as Supplemental Material. (http://doi.org/10. 
6084/m9.figshare.12771119).

For the objective analysis of reliability, three reliability indices 
were used: fixation loss, false negatives, and false positives (%). If 
all indices were lower than 15%, the test was considered reliable. 
If the VFT was reliable and the patient rated their cooperation as 
very good or good, the subjective and objective parameters were 
considered to be in agreement. There was also agreement if the 
VFT was not reliable and the patient rated their cooperation as 

average, poor, or very poor. The best eye of each patient was the 
one with the best reliability rating once the percentages of the 
three categories had been added up.

For the objective evaluation of VF damage, VFs were con-
sidered glaucomatous if the Anderson criteria20 were met. 
Therefore, two out of the three following events had to take 
place: Glaucoma Hemifield Test results outside normal limits, 
pattern standard deviation p < 5%, and a minimum of three 
clustered points with significantly depressed sensitivity, one of 
them with a significance of p < 1%. Mean deviation (MD) 
scores were used to categorize VFs according to the Hodapp 
classification of glaucoma severity21: early glaucoma if MD was 
better than −6 dB, moderate glaucoma if MD was between −6 
and −12 dB, and advanced glaucoma if MD was worse than 
−12 dB. First, an analysis was conducted considering all glau-
coma categories; a simplified one was then performed consid-
ering the VF as normal or glaucomatous.

Data were analyzed all together, and afterwards, they were 
segregated in two groups depending on the patient’s age. 
Patients under 65 years old were clustered in the younger 
group and those aged 65 and over in the older group.

STATISTICAL ANALYSIS

The chi-squared test was used to evaluate the association between 
the patients’ perception and actual VFT results. The strength of 
agreement between the two categorical variables was measured by 
Cohen’s kappa coefficient. Patients’ perception was also treated as if 
it were a diagnostic test, which could predict actual test results. 
Predictive values (positive predictive value [PPV] and negative 
predictive value [NPV]) and validity indices (sensitivity [S] and 
specificity [SP]) were calculated. In the cooperation analysis, the 
PPV was defined as the proportion of patients who rated their 
cooperation as good and performed a reliable test (true positives) 
out of all patients who rated their performance as good. Conversely, 
the NPV represented the proportion of patients who rated their 
cooperation as bad and performed an unreliable test (true nega-
tives) out of all patients who rated their performance as bad. 
Sensitivity was calculated by dividing the true positives by the 
sum of all patients who performed a reliable test; for specificity, 
true negatives were divided by the sum of unreliable tests. In 
damage analysis, the PPV was defined as the proportion of patients 
who thought that their VF was damaged and had a damaged test 
(true positives) out of all patients who said that they had a damaged 
test. The NPV represented the proportion of patients who thought 
that their VF was normal and had a normal test (true negatives) out 
of all patients who thought that they had a normal test. Sensitivity 
was calculated by dividing the true positives by the sum of all 
patients who had a damaged VF; for specificity, true negatives 
were divided by the sum of normal tests. Differences between the 
two age groups were checked through a Z-test. P values lower than 
0.05 were considered statistically significant.

SPSS (IBM, Armonk, NY) and the online calculator Epitools 
(https://epitools.ausvet.com/au/ztesttwo) were used for all analyses.

RESULTS
A total of 107 VFTs from 54 patients were included in our 
study (33 women, 21 men, average age 63.5 years). All results 
were presented for all patients together and then divided by age 
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into two groups. There were 54 patients in the younger group 
(<65 years) and 53 patients in the older group (≥65 years).

Out of all 107 VFTs, 67 were reliable. The younger group had 40 
reliable tests and 14 unreliable tests, and the older group had 27 
reliable and 26 unreliable tests. The difference in the proportion of 
reliable tests in the two age groups was significant (p = .014). The 
cooperation analysis results are displayed in Figure 1 and Table 1. 
There were no significant associations found in either group, and 
kappa coefficients showed poor agreement between subjective and 
objective cooperation parameters. Diagnostic test values are also 
shown in Table 1. There were significant differences between the 
two groups in sensitivity (younger, 87.5%; older, 59.3%; p = .0079) 

and in PPV (younger, 77.8%; older, 53.3%; p = .0259). There were 
no significant differences in specificity or NPV.

Twenty patients believed that they had better cooperation in 
the right eye, fifteen thought that they performed better in the 
left eye, and seventeen replied that they performed equally. 
Only 19 patients guessed their best eye correctly. The correla-
tion between the patients’ perception of their best eye in terms 
of collaboration and actual reliability indices was not signifi-
cant (p = .165) and showed poor agreement (κ = 0.182).

For the second part of the data analysis related to VF 
damage, only the 67 reliable VFTs were used. One VFT had 
to be discarded from the analysis because the patient did not 

Figure 1. These charts show a 2 × 2 matrix of the cooperation results. They provide a good visualization of the correlation between subjective answers and objective 
reliability measurements. The upper box displays the global data, and the lower boxes display the data segregated by age. VFT = visual field test.

Table 1. Results from the cooperation analysis.

Chi square 
test

Cohen’s 
Kappa 

coefficient Positive predictive value Negative predictive value Sensitivity Specificity

Total p = 0.078 κ = 0.168 68% 50% 76.1% 40%
Under 65 y p = 0.165 κ = 0.182 77.8% 44.4% 87.5% 28.6%
Over 65 y p = 0.691 κ = 0.054 53.3% 52.2% 59.3% 46.2%
Z-test - - p = .0259* p = .9662 p = .0079* p = .2886

Y = years old. 
* p < 0.05, significant values.
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answer the second part of the questionnaire. Of these 66 VFTs, 
39 were from the younger group and 27 from the older group.

A first analysis was conducted considering the different levels 
of damage, which was not significant (p = .550) and showed poor 
agreement (κ = 0.036). Thereafter, a more simplified analysis was 
performed by clustering all levels of damage to divide the results 
into two categories: normal VF and damaged VF. An age- 
segregated sub-analysis was also performed (Figure 2 and Table 
2). There were no significant associations found in either group, 
and kappa coefficients showed poor agreement between subjec-
tive and objective VF damage. The kappa coefficient was nega-
tive in the older group (κ = −0.161). The NPV was 85.7% in the 
younger group, compared with 45.5% in the older one, which 
was significantly different (p = .0163). Differences in PPV, sen-
sitivity, and specificity were not significant.

DISCUSSION
Patient perception during VFT performance has been poorly 
studied. Only one study has assessed patients’ perceptions of 
their cooperation during a VFT.15 That study included 140 
patients ranging from 40 to 85 years old, and it showed no 
significant differences in reliability indices between patients 
who claimed to have performed well and those who thought 
their cooperation was poor.

The results of our study, which show no significant correla-
tion between patients’ perception of cooperation and the relia-
bility indices of the test, are consistent with those of Dersu et al.15 

As a matter of fact, the patients in our study could not identify 
the eye they performed better with. Moreover, our study segre-
gated patients according to age. To our knowledge, this is the 
first work to study VFT cooperation perception and its 

Figure 2. These charts show a 2 × 2 matrix with the visual field damage results. They provide a good visualization of the correlation between the subjective perception 
of damage and objective damage measurements. The upper box displays the global data, and the lower boxes display the data segregated by age.

Table 2. Results from the damage analysis.

Chi square test Cohen’s Kappa coefficient Positive predictive value Negative predictive value Sensitivity Specificity

Total P = 0.532 K = 0.071 35.3% 71.9% 57.1% 51.1%
Under 65 y P = 0.159 K = 0.071 33.3% 85.7% 66.7% 60%
Over 65 y P = 0.380 K = −0.161 37.5% 45.5% 50% 33.3%
Z-test - - p = .7981 p = .0163* p = .4638 p = .0912

Y = years old. 
* p < 0.05, significant values.
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association with age. This sub-analysis was performed based on 
the evidence that VFT reliability is age-dependent. In agreement 
with the study by Swaminathan et al.,16 which showed poorer 
cooperation in VFTs as age increased, we obtained a significantly 
higher number of unreliable tests in the older group.

The younger group (<65 years) was significantly different from 
the older group in the cooperation analysis. The younger group 
had higher sensitivity and a higher PPV than the older group, 
which could be interpreted as younger patients being more aware 
of their good performance during the test. On the other hand, 
patients that performed poorly were not aware of their poor 
cooperation in any subgroup, even in the younger group.

Obtaining unreliable VFTs hinders patient evaluation. This 
study emphasizes the importance of giving the patient a full 
explanation before performing the test. Furthermore, as patients 
with low reliability indices are unaware of their poor perfor-
mance, they should receive clarifications after the test on why 
they have not performed well. Based on which reliability index is 
high, the ophthalmologist can explain what has gone wrong, like 
whether they have not maintained eye fixation, if they pressed 
the button too many times, or if they missed stimuli. Having 
a greater understanding of their performance may help the 
patient to improve it for the next VFT.22,23

Glen et al.,24 in an investigation using groups of open discus-
sion with glaucoma patients, confirmed how important it is for 
patients to receive clear instructions before the VFT. 
Furthermore, they concluded that, once the test is finished, 
patients prefer to be informed about their condition by the 
ophthalmologist without having to request it, as some find ask-
ing for feedback intimidating.

Moreover, special attention must be paid with elderly patients. 
They may have more difficulties understanding a VFT, get tired 
easily, and may struggle to maintain their head in position due to 
neck or back issues. In addition, as glaucoma is a chronic disease, 
they usually have greater VF damage than younger patients. These 
factors can make them feel unmotivated and can adversely affect 
the quality of results. As a matter of fact, the VFT is considered the 
most unpleasant test of all those performed during glaucoma 
follow-up visits.25 Although elderly patients may require more 
help by the technician, patient education must be performed in all 
patients regardless of age. As our study demonstrated, being 
young does not imply a better awareness of poor cooperation.

In the second part of our study, patients’ perceptions of VF 
damage were analyzed. The younger group had an NPV of 87.5%. 
This indicates that young patients with no perception of damage 
in their VF probably had no damage in their VF. However, this 
could be affected by prior knowledge of their eye health. On the 
other hand, the NPV in the older group was 45.5%, which was 
significantly different. However, there was no significant differ-
ence in PPV between groups and the percentages were low, 
suggesting that in patients with damaged VF there was no con-
nection between their subjective perception and the VFT result. In 
fact, there was a strong difference between subjective and objective 
parameters in the older group, with a negative kappa coefficient. 
A negative kappa coefficient here means that the probability of 
a patient identifying their own VF status is lower than if they 
guessed it randomly. This supports the idea that these patients are 
completely lost in how to answer this question.

These results demonstrate that patients’ perception is a poor 
predictor of VFT results. It seems unlikely that their subjective 
perception could be an indicator of the severity of their visual 
disability. Hoste18 suggests that VF defects are probably filled in 
by the brain using information received from the surrounding 
retina, making the patient unable to notice their visual problem 
until a late disease stage. This unawareness explains the propor-
tion of patients in our study with objective damage who did not 
self-report damage. In a 50-patient study, Crabb et al. showed 
that 26% of patients with VF damage were unaware of their 
vision loss. Blurred or missing patches were reported by 70% of 
patients, while tunnel vision was only described by 4% of 
patients.19 These results suggest that glaucoma patients do not 
perceive vision loss according to their VF scotomas.

However, our study had a higher proportion of patients with 
a normal VF who self-reported damage. This may indicate how 
difficult it is for patients to understand the test and the anxiety that 
it causes them, which leads them to think that they have 
a damaged VF.26

Younger patients have proved to be less compliant, but our 
study indicates that they are as unaware of VF damage as elderly 
patients. Therefore, their higher rate of non-compliance cannot 
be justified by an unawareness of their illness. It may be due to 
a more active lifestyle or long working periods, which can lead to 
forgetfulness.17

As highlighted previously, patients’ unawareness of their coop-
eration and their VF status has been proved in other studies. 
Hence, the contribution of this study is the age segregation, 
which confirmed that only young patients with good cooperation 
may be aware of their performance. Moreover, young patients 
with healthy VFs may be aware of their VF status. However, 
young and old patients with poor cooperation and/or 
a damaged VF, which are the patients of interest in glaucoma 
healthcare, are unaware of both points. These novel findings may 
guide ophthalmologists to patients that may need more assistance.

Despite being one of the few studies to analyze patients’ percep-
tions towards VFTs and to empower patients’ perspectives, the 
present study has some limitations. It included a small number of 
patients; therefore, studies with larger sample sizes are required to 
confirm our results. The sample size was particularly small in 
the second part of the study, where awareness of illness was 
assessed, as only reliable tests could be used. In addition, patients 
may have answered the questionnaire based on previous informa-
tion explained in prior visits. Patients may have known their VF 
condition or may have been informed about their reliability while 
undergoing previous VFTs. Future studies could be performed 
with exclusively newly diagnosed patients who could answer the 
questionnaire without previous information. Moreover, given that 
binocular VFTs are more useful to reflect patients’ difficulties in 
their daily activities,27,28 this technique could correlate better with 
patients’ subjective perception.29 This point was already mentioned 
by Asaoka et al.,30 where they concluded that binocular measures 
can more precisely determine the Visual Field Index than mono-
cular ones and are more aligned with the patients’ visual function.

In summary, this study demonstrates that patients, regardless 
of age, are unaware of their poor cooperation when undergoing 
a VFT. In addition, patients with glaucoma are unaware of their 
VF damage. These results indicate the necessity of giving patients 
clear instructions to obtain a reliable VFT and how important it is 
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to make them aware of their own illness to ensure treatment 
adherence.

Abbreviation

VF = visual field
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