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ABSTRACT

Purpose: To describe the demographic characteristics of Glaucoma Suspects (GS) presenting to the glaucoma
clinic in a tertiary care settings.

Study Design: Descriptive observational study.

Place & Duration of Study: Glaucoma clinic of Al-Shifa Trust Eye Hospital, Rawalpindi, from September 2015 to
February 2016.

Methods: Patients attending the glaucoma clinic were examined and intraocular pressure (IOP), iridocorneal
angles, anterior and posterior segments evaluation, vertical cup-to-disc ratio (vCDR) were measured. Retinal
nerve fiber (RNFL-Global) thickness was calculated by the Optical Coherence tomography machine using
software version 6.0.9. Subjects qualifying as glaucoma suspects were interviewed for demographic and systemic
conditions. All the information was recorded on a predesigned proforma and descriptive statistics was used for
analysis.

Results: A total of 876 patients were examined. Eighty-two (9.36%) patients fulfilled the criteria of GS. There
were 57.3% females and mean age of sample was 56.78 + 12.83 (Range 40 — 70 years). Hypertension was found
in 34.1% (n = 28) and diabetes in 25.6% (n = 21). Other diseases were asthma, depression, cardiac and gastric
problems. Most of the patients belonged to lower or upper lower class, which represents a huge number on
socioeconomic status scale. Mean IOP (both eyes) was 13.93 + 3.23 mmHg (range 6 — 22 mmHg). Only 5% of
subjects had vCDR of > 0.8.RNFL-Global of 79 (48.2%) eyes were within normal limits.

Conclusions: Majority of GS belong to lower or lower middle socioeconomic class. The health authorities must
focus on this issue to provide easily accessible diagnostic facilities for reducing the economic burden of this
problem.
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Khyber Girls Medical College Glaucoma is a progressive optic neuropathy that

Egg’ﬁ;\?vgar‘d Medical Complex results in loss of retinal ganglion cells (RGCs) and

Email: yousaf82@hotmail.com consequently thinning of retinal nerve fiber layer
(RNFL). These changes lead to permanent loss of

visual field and eventually blindness. Glaucoma is the
leading cause of irreversible blindness worldwide and
it is estimated that by 2040 111.8 million people will
be affected by this disease.’ Globally, in 2010 the
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glaucoma-related blindness was 2.1 million and the
visual impairment was 4.2 million.? Literature shows
that if we detect glaucoma at an early stage,
irreversible damage from this disease can be
prevented.®* Different systemic, as well as ocular risk
factors, have been proposed which are linked to
increased prevalence of glaucoma. Some of these
factors are increasing age, positive family history,
African-American race, increased intraocular pressure
(I0P), myopia, and thin cornea.>®

Glaucoma specialists are sometimes encountered
with a situation where a clear diagnosis of glaucoma
cannot be made. Glaucoma Suspects (GS) are those
individuals, who have any one of the characteristics of
glaucoma but do not completely fit in its definition.’
Ocular Hypertension Study (OHTS) was a randomized
trial that reported the risk of developing glaucoma in
these subjects.® Since then there has been a lot of
research on glaucoma suspects worldwide but local
data is scarce in this regard. Bowling et al reported that
5% of total referrals to glaucoma service were GS.°
Burden of glaucoma suspects lack any compelling
evidence in our setup. In tertiary care eye hospitals,
majority of patients are referred from peripheral areas.
Early diagnosis and timely management is the main
objective to prevent blindness related to glaucoma.
The rationale of this study was to investigate
demographic characteristics of glaucoma suspects who
visited glaucoma clinic of a tertiary care eye hospital.
This research will help understand the impact of GS on
our health system and it can be used for guidance of
health care professionals as well as policymakers. It
will also create opportunities to carry out more
research on other aspects of this topic.

METHODS

This descriptive observational study was conducted in
the Out-Patient Department (OPD) of glaucoma clinic
of Al-Shifa Trust Eye Hospital, Rawalpindi. Formal
permission from the ethical committees of Hospital
and University of Malakand was sought. We adhered
to the tenets of Helsinki declaration. The inclusion
criteria of subjects were age group of 20 — 70 years,
both genders presenting to glaucoma clinic during the
study period (from September 2015 to February 2016).
Using nonprobability consecutive sampling technique,
all the patients presenting to glaucoma clinic during
the study period were examined by either of the two
glaucoma specialists. They were asked about history
of systemic diseases, past ocular medical or surgical

history, any glaucoma patient in the family, and use of
steroids. A detailed slit-lamp ocular examination
including gonioscopy was carried out using Zeiss 4
mirror gonioscopy lens. Goldmann applanation
tonometer was used to record intraocular pressure
(IOP). A detailed fundus examination as well as
assessment of the optic disc was done by slit-lamp
biomicroscope using 90 D lens. Retinal Nerve Fiber
Layer (RNFL) thickness was measured using Optical
Coherence  tomography  machine  (Spectralis,
Heidelberg GmbH, Heidelberg Germany) software
version 6.0.9. RNFL-Global was recorded for each eye
and analyzed.

Glaucoma suspects were defined according to the
American Academy of Ophthalmology Primary Open-
Angle Glaucoma Suspect Preferred Practice Pattern.’
It defines GS as an individual who has open angles
on gonioscopy and has one of the following
characteristics:

1. Appearance of the optic disc or retinal nerve fiber
layer that is suspicious for glaucomatous damage.

2. Avisual field suspicious for glaucomatous damage
in the absence of clinical signs of other optic
neuropathies.

3. Persistent elevated intraocular pressure (IOP)
associated with normal appearance of the optic
disc and nerve fiber layer and normal visual fields.

Keeping the frequency of GS as 5% from previous
study,® confidence level of 95% and absolute precision
of 5%, the total sample size of glaucoma suspects was
calculated as 73.

Subjects who qualified for enrollment were
interviewed. Information was gathered from the
subjects directly or through their attendants (by taking
prior consent) and recorded on a specially designed
proforma. A detailed history was taken about the
socioeconomic and demographic variables (including
age, gender, weight, height, education, occupation,
monthly income, and tobacco use). History of any
systemic disease and medication was also noted.
Blood pressure was taken in the sitting position at the
right upper arm. Body-weight was measured to the
nearest 0.1 kg, and height was measured to the nearest
cm with bare feet. Body mass index (BMI) was
calculated from body-weight and height.

Socioeconomic status was measured by evaluating
variables like education level, occupation, and
monthly income by using the scale of Kuppuswamy
urban which was further modified by different
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researchers.’® Classes of socioeconomic status were
presented as lower, upper-lower, lower-middle, upper-
middle, and upper class.

All of the data was evaluated by using SPSS (Inc.
Released 2008. SPSS Statistics for Windows, Version
17.0. Chicago: SPSS Inc.) Software. Frequencies of all
categorical variables were calculated and represented
in the form of tables and figures. Categorical variables
like age group, educational status, BMI, OCT findings,
vertical cup-to-disc ratio (vCDR), and monthly income
in Pakistani Rupees (PKR) were calculated in 3 or
more categories and rest were binary. For quantitative
variables like age (in years) and IOP (in mmHg), mean
and standard deviations (SD) were calculated to
represent the central tendency and dispersion.

RESULTS

During six months, a total of 876 patients were
examined in the glaucoma clinic. Eighty two (9.36%)
patients fulfilled the criteria of GS. There were 57.3%
females and mean age of sample was 56.78 + 12.83
(Range 40 — 70 vyears). Demographic details are
depicted in Table 1.

Table 1: Demographic and Socioeconomic Factors of our
study group. Monthly income indicates the income of the
patients or upon which they were dependent.

Frequency

Variables Responses (n=82) Percentage
. Zakat (charity/
E:ttelggiy free c_Jf _cost) 56 683
Subsidized 26 31.7
Gender Male 35 42.7
Female 47 57.0
Less than 40 10 12.2
Age Group 40 to 60 40 48.8
(years) 61to0 70 22 26.8
More than 70 10 12.2
No for_mal 30 366
education
. 1-5 years 16 195
gg‘:ﬁi‘“ona' 6-10 years 29 354
11-14 years 5 6.1
More than 14 2 24
years
Underweight 3 3.7
Body Mass Normal 44 53.7
Index (BMI) Overweight 20 242
Obese 15 18.3
Using 13 15.9
Tobacco Use Tobacc_o
Not Using
69 84.1
Tobacco
Economic Self 27 329

dependence Dep_endent on 55 671
family
Up to 10000 25 30.5
Monthly 10001-20000 32 39.0
income 20001-30000 12 14.6
(PKR)* 30001-50000 6 73
> 50000 2 2.4

PKR = Pakistani Rupee.

Figure 1 shows hypertension was found in 34.1%
(n = 28) and diabetes in 25.6% (n = 21). Other
diseases were asthma, depression, cardiac and gastric
problems.
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Figure 1: Status of systemic disease in the study population.

Most of the patients belonged to lower or upper
lower class which represents a huge number of
socioeconomic status scale (Table 2).

Table 2: Socioeconomic status of our subjects. It was
calculated based on the Kuppuswamy scale.

Scale Socioeconomic Num_ber of Percentage
Status Patients %
26-29 Upper 00 00
16 - 25 Upper-Middle 3 3.7
11-15 Lower-Middle 5 6.1
5-10 Upper-Lower 38 46.3
<5 Lower 36 43.9
Total 82 100

The mean I10P (both eyes) was 13.93+£3.23 mmHg
(range 6-22 mmHg). Distribution of patients according
to VCDR is shown in figure 2.

RNFL-Global of 79 (48.2%) eyes were within
normal limits (Figure 3).
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Figure 2: The vertical cup-to-disc ratio (vCDR) of our sample as
detected clinically by using a 90 D lens. Only 5% of subjects had
VCDR of > 0.8.
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Figure 3: RNFL-Global thickness as measured by OCT machine
(Spectralis, Heidelberg GmbH, Heidelberg Germany).

DISCUSSION

In this paper, we have discussed the demographic,
ocular, and systemic factors associated with GS in our
setup. There were 9.36% patients who were diagnosed
as GS. A range of 4 to 10% has been found in
literature.*"™ Bowling et al reported that 5% of total
referrals to glaucoma service were GS.° Ocular
hypertension (OHT), defined as IOP > 21 mmHg
without any glaucomatous damage is itself a risk
factor for conversion to Primary open-angle glaucoma
(POAG). In our study, the mean I0OP was 13.94 + 3.24
mmHg (range 6 — 22 mmHg) which means I0P > 21
mmHg was not found in many cases. The Los Angeles
Latino Eye Study reported OHT in 1.7% — 7.4% of
cases.”® While Bowling et al found it in 29.8% of
their subjects.” The reason for this difference can be
speculated from the fact that this study was conducted
in glaucoma clinic where most of the cases are referred

for glaucoma management. Secondly, 60% of our
sample population consisted of patients with less than
60 years of age. Previously published data has shown
OHT in 1.32%." A community-based study is needed
to know the actual prevalence of OHT in Pakistan.

Ocular Hypertension Treatment Study (OHTS)
reported that 9.5% of their study participants
developed glaucoma in 5 years or roughly 2% per
year.” Kim et al, reported that 23.7% of their GS
patients developed glaucoma at a rate of 4.75% per
year over 5 years.'® Lim et al, had different results of
conversion, 2.6% per year in their population. This
variation between the results is because of a different
definition of glaucoma suspects used in these studies
such as OHT, POAG suspects, and NTG suspects.

RNFL thickness was within normal limits in
48.2% of our subjects. These results need attention as
they have strong implications in glaucoma care. The
normative database of OCT machine is taken from a
different population and we also did not consider the
refractive status of the subjects in our study which
might be the cause of shift towards borderline or
outside normal limits of RNFL thickness. Myopic
subjects have thinner RNFL than normal and the
image quality of the OCT scan is affected by the
refractive error of the subject.® There is compelling
evidence that subjects with thinner RNFL at baseline
are 1.5 times more prone to develop glaucoma than
normal.?*

The wvertical cup-to-disc ratio (VCDR) in the
majority (95%) of our cases was more than 0.50.
Progressive optic disc cupping is a sign of
glaucomatous optic neuropathy and evidence supports
that regular optic disc examination must be done in
suspects to detect early glaucoma.?? Thus, subjects
with thinner RNFL, higher 10P and increased vCDR
need to be observed more carefully than others.

Most of our patients (68.3%) were from the zakat
(Charity) category. This highlights a big problem of
poverty that every 2 out of 3 patients in our study were
poor and could not afford the expenses of consultation.
We can find similar findings from the economic
dependence of our patients where 67.1% were
dependent on their families. The monthly income of
69.5% of our study group was < 20,000 PKR, which is
the maximum income of a laborer in Pakistan. Even
worse was the case with the educational status of our
patients, where 91.5% of subjects had < 10 years of
formal education. Poverty, economic dependence on
family and lack of basic education are the main
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challenges faced by our patients. These challenges
negatively affect the care of our patients. In this study,
we highlight the issue of long-term glaucoma care in
case of conversion to glaucoma.

Systemic risk factors like hypertension and
diabetes were the most common medical problems
detected in our study. Considering the financial
burden, these factors further compromise the health of
our patients. This is because all of the three i.e.
glaucoma, hypertension, and diabetes are lifelong
problems. In our study, about half (42.5%) of our
patients were either overweight or obese and there is
convincing evidence that people with higher BMI have
higher 10P and hence more at risk of glaucoma.?**

The strength of our study is that it provides local
data about the demographic, economic and systemic
factors associated with glaucoma suspects in Pakistan.
This information will be helpful for ophthalmologists
as well as researchers in future. The limitations are
descriptive design, single-center results, and shorter
duration of the study. In future, we recommend
conducting multi-center or community-based research
to know the actual burden of glaucoma suspects in our
country. We also suggest the glaucoma awareness
campaigns should be started for general public for
early and regular checkup of their eyes.

CONCLUSION

Majority of GS belong to lower or lower middle
socioeconomic class. The health authorities must focus
on this issue to provide easily accessible diagnostic
facilities for reducing the economic burden of this
problem.
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