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Abstract

Purpose To evaluate the quality of life in
glaucomatous patients using two different
questionnaires: the medical outcomes study
36-item short-form health survey (MOS SF-
36) and Viswanathan et al’s questionnaire
and to compare these two questionnaires.
Methods Seventy-seven patients with
glaucoma were consecutively selected. Two
force-choice questionnaires were
administered to each patient. Viswanathan et
al’s questionnaire was related to visual
disability and the second was related to the
quality of life from the MOS 36-item short-
form health survey. Both questionnaires
were evaluated among all the considered
patients and the results were compared.
Then the questionnaire which did the best
evaluation was used to test the quality of
life in three different subgroups based on
the mean deviation of the worse eye. Mann–
Whitney non parametric test and Spearman’s
r coefficient were used and a P value less
than 0.05 was considered to be statistically
significant. A linear regression model was
used.
Results In the entire group (n = 77) the
Mean Deviation (MD) was �6.5 � 6.8 dB
(mean � standard deviation) and Corrected
Pattern Standard Deviation (CPSD) was 4.7
� 4.1 dB. The score of the Viswanathan et
al’s questionnaire was 8.3 � 2.4, while MOS
SF-36 score ranged from 60.5% to 100%
(mean score %). A significant (P � 0.0001)
correlation was found between the score of
the Viswanathan et al’s questionnaire and
MD (r = 0.79), Pattern Standard Deviation
(PSD) (r = �0.68) and CPSD (r = �0.61).
Conclusion Viswanathan et al’s
questionnaire was more useful than MOS
SF-36, both for the score and for the velocity
to use. Furthermore Viswanathan et al’s
questionnaire was more significantly
correlated to visual field MD.
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Introduction

Quality of life is an outcome measure which is
hard to quantify by the physicians, however,
for patients, it is very important. Each patient
should be asked his own perceptions on his
present status and on the course, as well as
asked to describe his difficulties with daily
tasks.

Glaucoma affects daily life both through
visual deterioration and by the glaucoma
treatment itself and the evaluation of
glaucomatous patients’ disabilities is a difficult
task. Because glaucoma is the third most
common cause of blindness in the world and
has been projected to become the most
common cause of blindness in the first years
of this millennium, it is important to know the
quality of life of these patients.1,2

Glaucoma patients can lose quality of life
(QoL) for several reasons: the diagnosis itself,
the functional loss, the inconvenience of the
treatment, the side effects of the treatment and
the cost of the treatment.

The aim of this study was to evaluate the
quality of life in patients with glaucoma using
two different questionnaires: the medical
outcomes study (MOS) 36-item short-form (SF-
36) health survey (MOS SF-36) and Mills and
Drance’s corrected questionnaire or
Viswanathan et al’s questionnaire3–6 and to
compare them.

Patients and methods

Seventy-seven patients with glaucoma were
consecutively selected among 100 patients of
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the glaucoma unit of the University Eye Clinic of
Genoa from September 1999 to November 1999. No
informed consent was asked of patients who agreed to
participate to the study. Twenty-three patients did not
want to participate in the study or were excluded due
to the inclusion criteria of the study.

Subjects were not excluded on the basis of age,
gender, race and refractive error, but they were
excluded if other ocular diseases were present (eg age-
related macular degeneration, anterior ischaemic optic
neuropathy, etc). Previous eye surgery was not
considered. Patients were considered to have primary
open-angle glaucoma when they had a typical
glaucomatous visual field and/or a typical abnormal
optic nerve head/retinal nerve fibre layer (as described
below), open angle on gonioscopy and no clinically
apparent secondary cause for their glaucoma.7 One
single observer (MI) judged whether patients had
typical glaucomatous field and/or optic disc.

The abnormal optic nerve head/retinal nerve fibre
layer classification was based on the presence of an
optic rim notch or diffuse/generalised loss of optic rim
tissue, vertical cup/disc diameter ratio asymmetry
unexplained by side differences in optic disc size, disc
haemorrhage, subjectively ascertained localised defect
within the RNFL.8

All the patients had already had at least three
visual field examinations in the last 3 years. A visual
field examination by the Humphrey Field Analyser
(HFA), program 30–2 standard SITA, was performed
on all the patients. Only reliable fields were used, as
determined by the reliability parameters: there had to
be less than three fixation losses, and false-positive
and false-negative responses both had to be less than
10%.

A visual field was classified as glaucomatous if it
had: (a) three adjacent points down by 5 dB with one
of the points being down by at least 10 dB; (b) two
adjacent points down by 10 dB; or (c) a 10 dB
difference across the nasal horizontal meridian in at
least two adjacent points. None of the points could be
edge points except immediately above or below the
nasal horizontal meridian.8,9 Mean deviation (MD),
pattern standard deviation (PSD) and corrected pattern
standard deviation (CPSD) were considered. Patients
were excluded from the study if the difference between
the two eyes was greater than 4 dB both for the MD
and for CPSD.

Although some authors have shown that binocular
sensitivity is more accurately modelled than monocular
sensitivity, in this study we tried to evaluate patient’s
quality of life just by using the simple monocular
visual field.10,11 Thus visual field indices of the worse
eye were considered for statistical purpose.

Eye

Two force-choice questionnaires were administered
to each patient (Tables 1 and 2). Viswanathan et al’s
questionnaire was related to visual disability derived
from those answers in a previous study (Mills,
Drance),3,4 the second was related to the quality of life
from the SF-36.5,6 The former was mainly used to
evaluate the capacity to detect quality of vision of the
patients,3,4 while the latter questionnaire was
introduced to assess different aspects of patient’s health:
(1) limitations in physical activities; (2) limitations in
social activities because of physical and emotional
problems; (3) limitations in usual role activities; (4)
bodily pain; (5) general mental health; (6) limitations in
usual role activities because of emotional problems; (7)
vitality; (8) general health perceptions.5,6 The
questionnaires were written in Italian language and
given to the patients, who read and answered them on
their own. Sometimes to be quicker, a physician (MI)
helped the patients to fill in the questionnaire.

Then the questionnaire which had the best
evaluation, was used to test the quality of life in three
different subgroups based on the visual field of the
worse eye. Thus the entire group was divided into
three subgroups: the early glaucoma group (MD �

�6 dB), the moderate glaucoma group (�6 � MD �

�12 dB) and the advanced glaucoma group (MD �

�12 dB).7

Statistical analysis was performed using GraphPad
StatMate (version 1.00, San Diego, CA, USA) for
Windows (Version 6.0, Microsoft Corporation). All the
data were analysed by a descriptive analysis. Student’s
t-test and Pearson’s r coefficient of correlation were
used when the distribution of the data was normal, the
Mann–Whitney non parametric test and Spearman’s r
coefficient were used instead, when the distribution of

Table 1 Viswanathan et al’s questionnaire

1 Do you ever notice that parts of your field of (Y/N)
vision are missing?

2 Have you noticed any deterioration in your (Y/N)
sight over the last few years?

3 Do you ever have trouble following a line of (Y/N)
print or finding the next line when reading?

4 Do you notice variation in colour intensity? (Y/N)
5 Do you bump into things sometimes? (Y/N)
6 Do you trip on things or have difficulty with (Y/N)

stairs?
7 Have you had to give up activities because of (Y/N)

your sight?
8 Do you have difficulty finding things that you (Y/N)

have dropped?
9 Are you troubled by glare or dazzled on sunny (Y/N)

days or in bright lighting?
10 Do you have particular difficulty seeing after (Y/N)

moving from a light to a dark room?

Y/N, the patient has to choose between two forced answers: Yes or No.
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Table 2 Medical Outcomes Study 36-item Short Form health survey (MOS SF-36)

1 In general, would you say your health is: (1–5)
2 Compared to one year ago, how would you rate your health in general now? (1–5)
3 The following items are about activities you might do during a typical day. Does your health now limit you in (1–3)

these activities? If so, how much?
(a) Vigorous activities, such as running, lifting heavy objects, participating in strenuous sport
(b) Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or playing golf
(c) Lifting or carrying groceries
(d) Climbing several flights of stairs
(e) Climbing one flight of stairs
(f) Bending, kneeling, or stooping
(g) Walking more than a mile
(h) Walking several blocks
(i) Walking one block
(j) Bathing or dressing yourself

4 During the past 4 weeks, have you had any of the following problems with your work or other regular daily (Y/N)
activities as a result of your physical health?
(a) Cut down the amount of time you spent on work or other activities
(b) Accomplished less than you would like
(c) Were limited in the kind of work or other activities
(d) Had difficulty performing the work or other activities (for example, it took extra effort)

5 During the past 4 weeks, have you had any of the following problems with your work or other regular daily (Y/N)
activities as a result of any emotional problems (such as feeling depressed or anxious?)
(a) Cut down the amount of time you spent on work or other activities
(b) Accomplished less than you would like
(c) Didn’t do work or other activities as carefully as usual

6 During the past 4 weeks, to what extent has your physical health or emotional problems interfered with your (1–5)
normal social activities with family, friends, neighbours, or groups?

7 How much bodily pain have you had during the past 4 weeks? (1–6)
8 During the past 4 weeks, how much did pain interfere with your normal work (including both work outside the (1–5)

home and housework)?
9 These questions are about how you feel and how things have been with you during the past 4 weeks. For each

question, please give the one answer that comes closest to the way you have been feeling. How much of the time
during the past 4 weeks
(a) Did you feel full of pep? (1–6)
(b) Have you been a very nervous person?
(c) Have you felt so down in the dumps that nothing could cheer you up?
(d) Have you felt calm and peaceful?
(e) Did you have a lot of energy?
(f) Have you felt downhearted and blue?
(g) Did you feel worn out?
(h) Have you been a happy person?
(i) Did you feel tired?

10 During the past 4 weeks, how much of the time has your physical health or emotional problems interfered with (1–5)
your social activities (like visiting with friends, relatives, etc)?

11 How TRUE or FALSE is each of the following statements for you? (1–5)
(a) I seem to get sick a little easier than the other people
(b) I am as healthy as anybody I know
(c) I expect my health to get worse
(d) My health is excellent

(1–5): the patient has to choose among five forced answers.
(1–3): the patient has to choose among three forced answers.
(Y/N) = the patient has to choose between two forced answers: Yes or No.
(1–6): the patient has to choose among six forced answers.

data was not normal. A P value less than 0.05 was
considered to be statistically significant. A linear
regression model was used to determine the
independent contribution of variables included in the
model.

Results

In the entire group (n = 77), the mean deviation was
�6.5 � 6.75 dB (mean � standard deviation) ranging
from �23.12 dB to 1.2 dB, PSD was 4.46 � 4.24 dB
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ranging from 0.42 to 17.4 dB and CPSD was 4.68 �

4.09 dB ranging from 0.38 to 17.3 dB. Furthermore the
mean age was 62.4 � 8.3 years, the refractive error was
�1.75 � 1.25 diopters ranging from �6.5 to 4.5 D and
the visual acuity ranged from 20/20 to 20/50.

The score of the Viswanathan et al’s questionnaire
was 8.34 � 2.37 and Table 3 listed the results of the
entire group, while the SF-36 score ranged from 60.5%
to 100% (mean score %).

A significant (P � 0.0001) correlation was found
between the score of the Viswanathan et al’s
questionnaire and MD (r = 0.79), PSD (r = �0.68) and
CPSD (r = �0.61), while no significant correlation was
found with age. A significant (P � 0.05) correlation
was also found between the SF-36 score and age (r =
�0.36), MD (r = 0.40), PSD (r = �0.34) and CPSD (r =
�0.32). A linear regression model was used to evaluate
which variable was the most important predictive: for
the Viswanathan et al’s questionnaire score, MD was
the most important predictive variable, while age was
the most important predictive variable for the SF36
score, followed by MD.

Because of the least significant correlation between
SF-36 scores and visual field indices (MD and CPSD)
and the correlation between SF-36 and age, only
Viswanathan et al’s questionnaire was divided into the
three subgroups based on the visual field damage.

When the entire group was divided into three
subgroups: in the group with early glaucoma (n = 40)
the mean age was 62 � 8.9 years, mean deviation was
�1.62 � 1.9 dB (mean � standard deviation), PSD was
2.26 � 1.25 dB, CPSD was 2.09 � 1.32 dB and the mean
score was 9.59 � 1.02. In the group with moderate
glaucoma (n = 19) the mean age was 60.8 � 9.2 years,
mean deviation was �7.18 � 0.94 dB (mean �

standard deviation), PSD was 3.7 � 1.17 dB, CPSD was

Table 3 Viswanathan et al’s questionnaire

MD � �6 �6 � MD � �12 MD � �12
Yes Yes Yes Yes

1 Do you ever notice that parts of your field of vision are missing? 11 1 3 7
2 Have you noticed any deterioration in your sight over the 22 4 8 10

last few years?
3 Do you ever have trouble following a line of print or finding 9 1 3 5

the next line when reading?
4 Do you notice variation in colour intensity? 27 8 8 11
5 Do you bump into things sometimes? 16 2 6 8
6 Do you trip on things or have difficulty with stairs? 12 0 5 7
7 Have you had to give up activities because of your sight? 4 0 1 3
8 Do you have difficulty finding things that you have dropped? 13 1 5 7
9 Are you troubled by glare or dazzled on sunny days or in 8 0 3 5

bright lighting?
10 Do you have particular difficulty seeing after moving from 11 0 5 6

a light to a dark room?

Eye

3.55 � 1.33 dB and the mean score was 7.65 � 2.74. In
the group with advanced glaucoma (n = 18), the mean
age was 64.9 � 5.1 years, mean deviation was �17.69
� 3.52 dB (mean � standard deviation), PSD was 11.7
� 2.42 dB, CPSD was 11.86 � 2.45 dB and the mean
score was 6.06 � 2.39. Table 3 lists the results of the
three subgroups. Furthermore the score value obtained
in the early glaucoma group was significantly different
from the score of moderate (P � 0.01) and advanced
glaucoma (P � 0.001) and a significant difference was
found between the moderate glaucoma group score
and the advanced glaucoma group score (P � 0.05).

The questions: ‘Do you notice variations in colour
intensity?, Do you bump into things sometimes?, Do
you trip on things or have difficulty with stairs?, Do
you have difficulty finding things that you have
dropped?’ had the highest score (Table 3), in particular
in patients with a MD � �12 dB. When the visual field
of patients with high score for the following questions:
‘Do you ever notice that parts of your field of vision
are missing?, Have you noticed any deterioration in
your sight over the last few years? and Do you ever
have trouble following a line of print or finding the
next line when reading?’ was checked, in 60.1% of the
patients a paracentral scotoma was shown.

Discussion

The term ‘quality-adjusted vision years’ was
introduced to focus on the main goal, that is,
maintenance of useful vision for daily life. QoL can be
measured by questionnaire but it is also dependent on
subjective evaluation by the patient. Many factors can
be related to patient’s quality of life: visual disability,
problems with taking medication, incompatibility of
treatment with working hours, daily life requirements,
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general side effects due to medication, local side
effects, incompatibility of treatment with physical or
mental situation.

These considerations have to be made for each
individual, taking into account his visual field
disturbance (especially binocular), reduced visual
acuity due to glaucoma or treatment, and visual
disturbance due to other factors that can be treated,
such as cataract and judgement of visual disturbance
during night and dim light.

In the long term, the life expectancy of the
individual is the main factor when considering
whether treatment is needed. In young glaucomatous
patients the main goal must be to maintain life long
vision and it is more difficult than in older
glaucomatous patients.

The main challenge for the glaucoma specialist is to
guide the patients according to their therapeutic needs
while at the same time maintaining their confidence in
the goal of life-long acceptable levels of visual quality.

In 1984 Ross et al, comparing a group of visual
function tests, including near visual field, contrast
sensitivity, and superimposed monocular kinetic visual
field, in a 84-item questionnaire, found that the
psychophysical tests were the best predictors of
perceived disability.12 Mills and Drance using a 15-item
questionnaire found that the four most important
questions were: (1) Do you have trouble following a
line of print or finding the next line?, (2) Do you bump
into things?, (3) Have you had to give up any activities
because of your vision?, (4) Do you notice any
variation in colour richness from time to time?3 Using
the SF-36, Parrish et al found that the scores of patients
with glaucoma were comparable with subjects without
severe systemic medical problems.13 Using a revised
Mills and Drance’s questionnaire, Viswanathan et al
found strong correlation between some types of
perceived visual disability and the severity of binocular
field loss.4

The results of this study showed that the revised
Mills and Drance’s questionnaire or Viswanathan et al’s
questionnaire was the most sensitive one in
glaucomatous patients. The presence of significant
differences in the questionnaire score among the three
subgroups of patients based on the stage of the disease
suggested its utility for clinical purposes. Indeed all
patients should be tested with this questionnaire to
evaluate whether the treatment or emotional
limitations can influence the QoL of each patient. As in
previous studies, the following questions: ‘Do you
notice variations in colour intensity?, Do you bump
into things sometimes?, Do you trip on things or have
difficulty with stairs?, Do you have difficulty finding
things that you have dropped?’ were the most useful

questions to evaluate patients’ limitations due to
glaucomatous damage. Furthermore a positive answer
to these questions: ‘Do you ever notice that parts of
your field of vision are missing?, Have you noticed
any deterioration in your sight over the last few years?
and Do you ever have trouble following a line of print
or finding the next line when reading?’ was mainly
given by patients with paracentral scotoma.
Although a decrease in SF-36 score was found in

patients with the lowest MD values and a mild
correlation with visual field indices, SF-36 did not
succeed in outlining the functional deficit of the
patient, but it was able to give more information on
emotional and social limitations. Furthermore the mild
correlation with age suggested the possibility that the
decrease in score was also due to the patient’s age. The
correlation between SF-36 questionnaire and age could
be also due to the type of questionnaire: SF-36 tries to
assess different aspects of patient’s health and probably
older patients had more health problems than younger
ones. This correlation was not present when
Viswanathan et al’s questionnaire was used.
The main difference of this study from the previous

ones was that the worse visual field test was
considered and the simultaneous binocular test was
not used.14 Esterman binocular disability score is
usually used because patients with glaucoma can have
monocular disease or asymmetric damage, however, in
this study, patients with similar binocular disease were
considered and we tried to use a different approach.
For that reason we preferred to use visual field indices
rather than the Esterman score. Using the monocular
visual field, some time can be saved but this technique
can make you lose some information on the binocular
visual field contribution.
Due to the complexity of the SF-36, a simpler and

more direct questionnaire could be sufficient to test
quality of life and vision in patients with glaucoma.
Viswanathan et al’s questionnaire had also similar
questions to the SF-36, such as numbers 1, 2 and 7.
Furthermore although some details can be lost to
assess the quality of life by just using the monocular
visual field, in this study we found that monocular
visual field was significantly correlated to the
questionnaire scores.
The SF-36 is a global quality of life measure and

because the early stage of glaucoma does not produce
symptoms, it is not surprising that this scale was not
so useful as the other. However it is important to
remember that even patients with early glaucoma can
have emotional problems that should be tested.
The main challenge for the glaucoma specialist is to

guide the patients according to their therapeutic needs
while at the same time maintaining their confidence in
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the goal of life-long acceptable levels of visual quality.
Therefore, quality of life depends on psychological
training for the glaucoma patient and the physician’s
capacity not to frighten the patient with the prospect of
blindness if their compliance to treatment is good. To
save visual field by treatment is fundamental in the
glaucoma follow-up but to improve quality of life
could be more important for the patient. Using the
revised Viswanathan et al’s questionnaire, the physician
could know more about the QoL of each single patient
in a short time and try to improve it.
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