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Background & objectives: Quality of life (QoL) is a highly underrated yet an extremely crucial measure
of the functional outcomes of any therapy. Reduction of intraocular pressure solely cannot determine
the success of antiglaucoma therapy. This study was conducted to compare the QoL in patients with
moderate to severe glaucoma on medical and surgical therapy, using glaucoma quality of life -15 (GQL-
15) questionnaire.

Methods: A prospective observational study was conducted on 54 eyes of 46 individuals from October
2022 to December 2023. Normative values of the GQL-15 scores were obtained from a control group
comprising 30 eyes of 15 age and sex-matched healthy individuals (non-glaucoma). The questionnaire
was filled pre-operatively when participants were on medical management and at six months follow up
after trabeculectomy i.e., on surgical management. GQL-15 scores were then compared among three
groups in the study: controls, medical management and surgical management.

Results: The study showed poorer quality of life in individuals with glaucoma than in the control group.
The GQL-15 scores significantly improved after trabeculectomy (32.1+10.3) compared to the medical
management group (36.3+11), (P<0.001). A significant difference was observed for all questionnaire
domains, including central and near vision, peripheral vision, dark adaptation and glare, and outdoor
mobility (P<0.001) for all. Scores varied by glaucoma severity, with severe cases showing the poorest
QolL.

Interpretations & conclusions: Surgical therapy may improve QoL in patients with moderate to severe
glaucoma, suggesting a potential role for trabeculectomy over medical management.
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Glaucoma is a highly debilitating disease that could
negatively impact a patient’s quality of life (QoL) in a
variety of ways. Progressive decline in visual function
in glaucoma affects the day-to-day activities of an
individual, along with dependence on the caregiver
for the same. The chronicity of disease and lifelong

dependence on drugs cause a significant toll on both the
mental and financial aspects of a person’s life, resulting
in anxiety and depression'. Ocular surface disorders
often tend to get superimposed in glaucoma patients
due to the side effects of anti-glaucoma medications
and the disease too. As a result, compliance decreases,
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Figure. Flowchart depicting the distribution of screened glaucoma individuals into various categories such as paediatric and adult glaucoma,
further categorizing adult glaucoma as open angle glaucoma or angle closure glaucoma, showing allocation into medical management and
surgical management groups (surgically treated group being enrolled in the study).

causing the progression of the disease and making the
conditions worse by trapping the patient in a vicious
cycle. A better understanding of patient-reported QoL
can strengthen the patient-physician communication,
promoting treatment adherence and compliance,
by customizing the treatment options to individual
needs*®.

Glaucoma therapy aims to prevent further
impairment of vision and visual field and preserve
quality of life’. Lowering intraocular pressure (IOP) is
the sole adjustable risk factor for glaucoma, achieved
through medical therapy, laser therapy, and surgical
procedures. The effectiveness of trabeculectomy
in reducing IOP and decreasing anti-glaucoma
medications has already been proven. Various studies
have proved it to be non-inferior to medical therapy
in moderate to severely advanced glaucoma. But its
effect on quality of life has not been widely studied.
Few studies tried to compare the quality of life using
different questionnaires, but found discrepancies in
results due to dissimilar population cohorts of varying
degrees of glaucoma. Different studies have reported
different quality of life with medical or surgical
therapy?>.

This study aimed to reduce this selection bias by
selecting the same population that underwent medical
management followed by surgical management. We
intended to study the difference in scores for patients
on medical and surgical therapy using the glaucoma-
specific GQL-15 questionnaire and also compare it
with the quality of life of healthy individuals.

Materials & Methods

This prospective study was conducted at the
department of Ophthalmology, All India Institute of
Medical Sciences, Jodhpur, Rajasthan, India, a tertiary
care academic institution following the Declaration of
Helsinki, after obtaining clearance from its Institutional
Ethics Committee. All participants received a patient
information sheet and a consent was obtained from
them in their local language.

Study population: A total of 321 individuals with
glaucoma were seen in the glaucoma clinic during
the study period (October 2022 to December 2023).
Participants flow is shown in figure. Participants
were selected based on clinical indications for
trabeculectomy, including failure to achieve target intra
ocular pressure (IOP) on maximum tolerable medical
therapy or progression of glaucoma. The same cohort
was considered for calculating the GQL-15 score after
surgical therapy. Normative values of the GQL-15
scores were obtained from a control group comprising
30 eyes of 15 age and sex-matched healthy individuals
(non-glaucoma).

All 46 participants (54 eyes) were on medical
management before enrolment, consisting of topical
and/or systemic anti-glaucoma medications. Inclusion
criteria included individuals on medical management
planned for trabeculectomy. Most eyes (n=34, 63%)
were receiving at least three (5.5%) antiglaucoma
drugs; two and four drugs were being used in three
and 17 (31.5%) eyes, respectively. Medications
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used included prostaglandin analogues (n=45), beta-
blockers (n=44), alpha agonists (n=42), carbonic
anhydrase inhibitor (n=41) and miotics (n=12).
Figures in parentheses indicates the number of eyes
in which the medications were being administered,
singly or in combination. Exclusion criteria included
unwillingness to participate or other ocular conditions
affecting visual fields or QoL. The sample size was
based on convenient sampling with a six-month follow
up post-trabeculectomy.

Methodology: A detailed ocular history regarding the
onset and duration of symptoms was taken from the
participant. The participant was also asked about the
number of topical and oral anti-glaucoma medications
being used. A history of any previous ocular surgery
was also taken. In addition, systemic, past, and
family histories were obtained from the participant.
A comprehensive pre-operative baseline ocular
examination was done for all participants. Visual
acuity was measured using Snellen charts. IOP was
measured using Goldmann Applanation tonometry in
all participants. Detailed anterior segment examination,
including gonioscopy, was done in all, and participants
were categorised as open-angle and closed-angle
glaucoma. Slit lamp biomicroscopy was used to
determine the cup disc ratio in all the participants.
Optical coherence tomography (OCT) was used to
measure retinal nerve fibre layer thickness (RNFL),
macular RNFL, ganglion cell layer, and inner plexiform
layer thickness, using a 3D OCT maestro Topcon
machine. Visual field analysis was done whenever
possible using Humphrey’s visual field analyser,
HFATM 1II Series, Zeiss. Glaucoma was diagnosed,
and its severity was determined based on the above
examination. Individuals diagnosed with glaucoma
were divided into three groups: mild, moderate, and
severe glaucoma as per Hodapp-Parrish-Anderson
criteria’.

Trabeculectomy was carried out under aseptic
precautions in a standard manner by a single surgeon,
in all participants. Participants filled out the GQL-15
questionnaire at the time of enrolment in the study
when they were on medical therapy and six months
after trabeculectomy. The questionnaire was explained
to the individual in his/her local language.

The glaucoma quality of life-15 questionnaire
(GQL-15) is a glaucoma-specific, multidimensional
tool for measuring self-reported visual disability
in glaucoma. It uses a S5-point Likert-type scale.

Participants are required to answer 15 questions related
to the level of visual disability. However, if patient
doesn’t perform a given task due to non-visual reasons,
score zero is given for that. The lower the score, the
better the quality of life®'.

Assessment of GQL-15 scores was also done
individually for the following domains:

(i) Central and near vision: This domain evaluates
difficulties with tasks that need fine visual detail,
which rely mostly on central vision. It includes
reading newspapers and recognizing faces.

(if) Peripheral vision: This domain includes the
following: walking on uneven ground, tripping
over objects, seeing objects coming from the side,
walking on steps/stairs, bumping into objects, and
judging distance of foot to step/curb.

(iii) Dark adaptation and glare: This domain assesses
difficulties associated with glare sensitivity, a
common issue in glaucoma due to optic nerve
damage or coexisting cataracts. It includes the
following: waling after dark, seeing at night,
adjustment to bright lights, adjustment to dim
lights, going from light to dark room or vice versa,
and finding dropped objects.

(iv) Outdoor mobility: It focuses on the challenges
faced by individuals with glaucoma during outdoor
activities, particularly under varying lighting
conditions. It includes crossing the road.

The above scores for the GQL-15 questionnaire
were then compared among the medically managed
population, surgically managed individuals, and
healthy individuals. Variables like duration of
glaucoma, type of glaucoma, number of anti-glaucoma
medications, peripapillary retinal nerve fibre layer
thickness (RNFL), macular RNFL, ganglion cell layer
(GCL), GCL+, GCL++ including Inner plexiform layer
thickness, corresponding to several visual field defects
that could affect the quality of life, were assessed in
all these groups. These variables were then correlated
with GQL scores.

Statistical analysis: Data were entered in an Excel sheet
and analysed using the SPSS (Statistical Package for
the Social Sciences) version 29.0.2 (IBM SPSS). All
the categorical variables were described using counts
and percentages, and analyzed using Chi-Square test
or Fischer exact test. All continuous variables like
age, GQL-15 scores, IOP, RNFL thickness efc. were
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Table 1. Demographic profile of glaucoma individuals on medical management and surgical management summarising their gender ratio,
age distribution across different age groups, and GQL-15 scores comparing controls, medically managed and surgically managed population

Type of glaucoma

Open-angle glaucoma (no. of participants=27,
no. of eyes=35)

Angle-closure glaucoma (no. of
participants=19, no. of eyes=19)

(Mean+SD)

Open angle glaucoma
35.25+12.64

Gender (M:F) 2.85:1 2.8:1

Age distribution (yr) No. of participants No. of participants
15-30 5 0

31-45 2 6

46-60 6 7

61-75 12 6

76-90 2 0
GQL-15 Controls Medical therapy Surgical therapy
Score 15.5311.167 36.31+11.021 32.06+10.30

P<0.001 (control vs. medical)
Angle-closure glaucoma
38.10+6.72

P<0.001 (OAG vs. ACG)

GQL-15, glaucoma quality of life-15 questionnaire; OAG, open angle glaucoma; ACG, angle closure glaucoma

P<0.001 (medical vs. surgical)
Open angle glaucoma  Angle-closure glaucoma
32.28+12.07 31.68+5.94
P<0.001 (OAG vs. ACG)

described using mean and standard deviations (SD).
Continuous variables were tested for normality using
Kolmogrov-Simronov test. Independent sample t test
or Mann-Whitney U tests was used for comparison
between two different groups. Paired t test was used for
pre and post trabeculectomy comparisons. Correlation
coefficient was analysed using Pearson correlation
coefficient (r). P value of <0.05 was considered
statistically significant.

Results

Of 54 eyes evaluated in our study, 6 (11.1%)
had mild glaucoma, 18 (33.3%) had moderate
glaucoma, and 30 (55.6%) had Severe glaucoma.
All 46 participants were on medical management at
enrolment, with a mean of 2.57+0.728 topical anti-
glaucoma medications and 17 participants on systemic
medications. Duration of glaucoma was also noted for
all participants and grouped as <1 yr, 1-5 yr, and >5
yr with 5, 24 and 17 participants, respectively. Males
predominated (74%), with a mean age of 55.2+14.9
yr. Sixteen participants suffered from hypertension,
nine from diabetes mellitus, and five had a history of
smoking.

There was no statistically significant difference
between the best corrected visual acuity in medically
managed group as compared to surgically managed
group (0.37+0.39 logMAR vs. 0.34+£0.39 logMAR,
P= 0.8). IOP showed a significant decline from

the preoperative value (18.90+6.67 mm Hg) to the
postoperative values at one month (10.90+3.06 mm
Hg, P< 0.001), three months (12.20+2.56 mm Hg,
P<0.001), and six months (12.25+2.65 mm Hg,
P<0.001). Our study showed a significant decrease in
the number of topical anti-glaucoma medications at six
months follow up (2.57+0.728 to 0.35+0.594; P=0.00).
17 out of 46 patients were on systemic anti-glaucoma
medications while on medical management. However,
no participants needed systemic anti-glaucoma
medications at six months follow up.

GQL scores comparing control, medically
managed patients, and surgically managed population
are shown in table I. GQL-15 scores showed significant
correlations with duration of glaucoma (r=0.844,
P=0.00) and number of anti-glaucoma medications
(surgical therapy: r=-0.282, P=0.045). The population
was not evenly distributed among OAG and ACG
groups, so no correlation could be calculated with
type of glaucoma. Macular RNFL, GCL+, and GCL++
showed significant negative correlation with QoL both
pre- and post-operatively. GQL-15 did not demonstrate
any significant correlation with total or quadrant wise
superior/temporal or nasal peripapillary RNFL; or optic
nerve head (ONH) rim area/volume/cup area. GQL-
15 scores varied by severity, with severe glaucoma
showing the highest scores (poorest QoL) (Table II).

A statistically significant reduction in scores was
observed between scores for participants on medical
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Table II. GQL-15 scores according to severity of glaucoma
displaying mean scores for mild, moderate and severe glaucoma
patients with their comparison under medical and surgical
treatment

Severity of GQL-15 score (Mean+SD)

glaucoma Medical Surgical P value
management management

Mild 28.50+8.12 25.334£7.45 0.02

Moderate 34.72+10.56 30.44+9.87 <0.001

Severe 39.80+11.23 35.20£10.15 <0.001

management and surgical management for all four
parameters, conveying better quality of life of patients
after trabeculectomy pertaining to all four domains of
the questionnaire (Supplementary Table).

Discussion

The study found a significant increase in GQL
scores in glaucoma patients, suggesting poorer quality
of life than healthy individuals. These scores decreased
after trabeculectomy, suggesting that trabeculectomy
may improve QoL in moderate to severe glaucoma
patients compared to medical therapy, likely due to
reduced medication burden and ocular side effects.

Quality of life is a subjective perception of an
individual. For years, diseases and their management
have impacted it in numerous ways''. Therefore,
assessment of the QoL in patients becomes a crucial
measure of the functional outcomes of the concerned
treatment. The ocular discomfort observed in
glaucoma patients is attributed to the preservatives in
anti-glaucoma medications. Therefore, a reduction in
quality of life is inevitable when a patient suffers from
resultant dry eye disease. It tends to interfere with daily
functioning, thereby adding to the pre-existing load of
the disease!?>!°. Our study echoed the same by showing
a significant correlation of GQL Scores with both
duration of glaucoma and the number of anti-glaucoma
medications (P<0.05).

There was a significant reduction in the number
of topical anti-glaucoma medications at six months
follow up with no patients on systemic medications.
The significant reduction in medication burden post-
trabeculectomy likely contributed to improved QoL,
as ocular surface disorders from anti-glaucoma
medications negatively impact QoL. Binibrahim et al*
found a decrease in a number of drops and oral anti-

glaucoma medication post-operatively, illustrating that
the patient’s quality of life has also improved.

Studies have shown that reduced peripheral
contrast sensitivity resonates well with glaucoma
progression as measured on OCT RNFL measurements.
This decrease in contrast sensitivity hinders in daily
activities of the patient!”. Our study showed a significant
correlation of QoL with macular RNFL, GCL+, and
GCL++. This study reinforced that structural changes
predict changes in various visual functions, causing a
reduction in quality of life.

A statistically significant decrease in GQL-15
scores after trabeculectomy compared to medical
management in our study suggests a better quality
of life in patients after trabeculectomy. Moreover, a
significant difference was observed in scores for all
subgroups and individual questions of the GQL-15
questionnaire.

A similar study from South India and the meta-
analysis done by Wang et al'® found a significantly
worse quality of life in glaucoma patients compared
to the control group using the GQL-15 questionnaire.
Significant differences existed between the scores of
the mild, moderate, and severe glaucoma patients,
suggesting poorer quality of life with increased
glaucoma severity®'*. We also found significant
differences among glaucoma patients and controls.
The QoL decreased steadily with increasing severity
of glaucoma. Our study mostly had moderate to severe
cases where trabeculectomy proved to be an efficacious
and justifiable procedure in improving the QoL.

Zhang et al” explored the implications of
illness perceptions on vision-related quality of life
(VRQoL) in Chinese glaucoma patients using a
brief illness perception questionnaire (BIPQ), GQL-
15 questionnaire, and a questionnaire regarding
sociodemographic and clinical information. The
BIPQ total score was positively correlated with the
total GQL-15 and its four dimensions, indicating that
a more negative perception of illness was associated
with worse VRQoL.

Bektas et al*® examined the association of structural
and functional tests of visual function and the 25-
item NEI-VFQ-25 and the 36-item short form health
survey (SF-36) in patients with different stages of
glaucoma. Contrast sensitivity was the sole parameter
that showed a significant correlation with glaucoma
suspects, whereas in the early stages, visual acuity was



378 INDIAN J MED RES, SEPTEMBER 2025

the most strongly associated parameter with the total
NEI-VFQ-25 score. Our study used a specific GQL-15
questionnaire to assess the quality of life in glaucoma
patients. We also found macular RNFL, GCL+ and
GCL++ to be significantly correlated with GQL scores.
This is a novel finding as to how these structural
changes can predict changes in QoL and need further
research to validate such correlations.

Muralidharan et al* evaluated quality of life
in glaucoma patients undergoing medical therapy,
trabeculectomy, and glaucoma drainage device (GDD)
surgery using both vision-specific (NEIVFQ25) and
glaucoma-specific GQL15 instruments along with a
surgery specific questionnaire (SSQ). The mean GQL-
15 scores in the medical, trabeculectomy, and GDD
groups were 20.63, 26.23, and 28.43, respectively.
QoL assessed by NEIVFQ25 was better in surgically
managed patients, while GQL-15 was better in
medically managed patients. The rise in scores in the
surgical groups may be due to an increase in the severity
of glaucoma and associated visual impairment in these
patients as compared to those on medical therapy. Our
study tried to eliminate this selection bias to some
extent by considering the same cohort for medical and
surgical therapy, though maximum patients enrolled in
our study also had severe glaucoma.

Glaucomais a global burden. This study emphasizes
the decreased quality of life in glaucoma patients and
portrays the importance of trabeculectomy in a low-
resource country. It shows trabeculectomy as one of the
means of ameliorating the quality of life in moderate to
severe glaucoma patients. Where previous studies have
shown variable effects of medical or surgical therapy
on quality of life which could be well attributed to
varying severity of glaucoma, our study improvised by
choosing the same cohort for both the therapies. The
six-month follow up period allowed us to capture early
improvements in QoL post-trabeculectomy, but long-
term studies are essential to confirm the persistence of
these benefits, as surgical outcomes may evolve over
time.

However, the study had some limitations.
This study was conducted at a single tertiary care
centre with a modest sample size (54 eyes from 46
participants), limiting generalizability and external
validation. The selection of patients planned for
trabeculectomy introduces potential selection bias,
as these participants had more severe or uncontrolled
glaucoma. The six-month follow up period is relatively
short, limiting assessment of long-term QoL outcomes.

The GQL-15 questionnaire, while user-friendly, does
not capture broader psychological or social factors,
and the use of Snellen charts may introduce variability.
The study did not adjust for potential confounders in a
multivariable analysis due to sample size constraints.
Larger, multicentre studies with longer follow up and
comprehensive QoL tools are required to validate the
results.

To conclude, selecting surgical intervention
such as trabeculectomy can significantly enhance a
patient's quality of life by reducing medication burden
and associated ocular surface issues, especially for
patients with moderate to severe glaucoma, in low
resource settings like India. This study underscores
the importance of incorporating QoL assessments
into treatment decisions, emphasizing that surgical
management may offer not only better intraocular
pressure control but also meaningful improvements in
daily functioning and overall well-being.
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