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Abstract: 
Background: Normal Tension Glaucoma (NTG) is a major subtype of glaucoma, characterized by optic nerve 
damage and visual field loss at normal intraocular pressure. Its prevalence and risk factors in various populations 
remain under-researched, particularly in India. 
Objective: This study aimed to evaluate the prevalence and associated risk factors of NTG among patients 
attending eye camps at MKCG Medical College and Hospital, Berhampur. 
Methods: A cross-sectional study was conducted from August 2023 to December 2024, involving 240 
participants aged 40 and above with IOP ≤ 21 mmHg. Comprehensive ophthalmological evaluations were 
performed, including IOP, CCT, fundoscopy, OCT, and perimetry. 
Results: NTG was found in 33.3% of the participants, predominantly affecting individuals over 50 years (90%) 
and females (80%). A significant association with systemic conditions such as hypotension, hypercholesterolemia 
and heart disease was observed. 
Conclusion: The study highlights a high prevalence of NTG and its association with systemic vascular conditions 
in a South Odisha population. These findings emphasize the importance of comprehensive ocular and systemic 
evaluations in managing NTG. 
Keywords: Normal Tension Glaucoma, Prevalence, Systemic Risk Factors, Ocular Evaluation. 
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Introduction

Glaucoma, a major worldwide health concern is a 
prominent optic neuropathy which causes 
irreversible vision loss  [1]. It causes noticeable 
alterations in the visual field as well as atrophy and 
excavation of the optic disc and is typified by the 
gradual degeneration of retinal ganglion cells and 
their axons [2]. Glaucoma, which has a significant 
effect on the world's population, is the second most 
common cause of blindness globally, after Cataract. 
This condition is responsible for 15% of blindness 
worldwide and has a substantial impact on the lives 
of over 66 million people [3]. Among primary open-
angle glaucoma, Normal Tension Glaucoma (NTG) 
is a distinct category that is characterised by an 
intraocular pressure (IOP) of 21 mmHg or less and 
no subsequent or non-glaucomatous causes that 
contribute to optic neuropathy [4]. NTG's clinical 
importance is highlighted by its high prevalence, 
which is especially evident in the Japanese 

population, where it accounts for 92% of primary 
open-angle glaucoma cases. Many aspects of NTG 
are still poorly understood despite its high incidence, 
especially in different communities [5,6]. 

The main goal of this study was to find out the 
prevalence of Normal Tension Glaucoma (NTG) 
and the risk factors linked to it in patients who 
attended eye camps at a Southern Odisha tertiary 
care hospital. The objective of this study was to 
improve knowledge of the clinical and demographic 
characteristics of NTG to develop more efficient 
screening and management techniques. This study 
intended to identify trends and risk factors that may 
be crucial in developing focused therapies for this 
type of glaucoma by concentrating on a particular 
patient group that attends specialised eye camps. 

Materials and Methods 
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Study Design: The research employed a cross-
sectional study design aimed at assessing the 
prevalence and risk factors associated with Normal 
Tension Glaucoma (NTG) among participants of eye 
camps at MKCG Medical College and Hospital, 
Berhampur, Odisha. 

Duration of Study: The study was scheduled from 
August 2023 to December 2024, providing ample 
time to collect and analyze data comprehensively. 

Number of Patients Examined: A total of 240 
patients was included in this study, ensuring a robust 
sample size for statistical analysis. 

Inclusion Criteria 

Patients eligible for this study were those aged 40 
years and above who attended the eye camps and 
exhibited an intraocular pressure (IOP) of 21 mmHg 
or less in one or both eyes. These individuals were 
then referred to MKCG MCH, Berhampur, for 
further ophthalmological evaluation. 

Exclusion Criteria 

The study excluded patients with: 

• Primary angle closure glaucoma 
• Secondary glaucoma 
• Congenital glaucoma 
• Ocular hypertension 

Data Collected 

Comprehensive data collection was vital to this 
study. The following data points were gathered for 
each participant: 

• Age and Gender: To assess demographics. 

• Socioeconomic Status: To understand the 
economic context of the patients. 

• Refractive Status: To note any existing issues 
with vision that could influence glaucoma risk. 

• Trauma and Surgical History: To identify any 
previous ocular trauma or surgeries that might 
affect eye health. 

• Past Medical and Treatment History: To 
record any prior conditions or treatments that 
could influence eye health. 

• Glaucoma Evaluation: Included several 
diagnostic tests such as: 

o Intraocular Pressure (IOP) and Central 
Corneal Thickness (CCT) 
Measurement: Critical for assessing 
glaucoma risk. 

o Dilated Fundoscopy and Fundus 
Photography To examine the posterior 
segment. 

o Optical Coherence Tomography (OCT): 
To get cross-sectional images of the retina 
and RNFL. 

o Gonioscopy: To examine the angle 
structures. 

o Perimetry: To analyse the field of vision. 

Results  

The study on Normal Tension Glaucoma (NTG) 
conducted at MKCG Medical College and Hospital, 
Berhampur, revealed several significant findings: 

Prevalence 

• NTG was diagnosed in 80 out of 240 examined 
patients, resulting in a prevalence rate of 33.3%. 

• The majority of NTG patients (90%) were 
above the age of 50 years. 

• A significant portion of NTG patients were 
females (80%). 

Visual Acuity and Intraocular Pressure 

• Half of the NTG patients presented with a visual 
acuity of 6/24. 

• A common intraocular pressure range observed 
among the patients was 14-15 mmHg (43.75%). 

Central Corneal Thickness (CCT) and Optic 
Nerve Head (ONH) Changes 

• Over half of the patients (56.25%) had CCT 
measurements ranging from 510 to 530 
microns. 

• Significant findings included a cup-to-disc 
(C:D) ratio of 0.7 in 40% of patients, nasal 
shifting of vessels in the fundus in 81.25%, and 
bayonetting of vessels seen in 70% of the cases. 

• Retinal nerve fiber layer (RNFL) thinning in the 
inferior quadrant was observed in 56.25% of the 
patients. 

Systemic Associations 

• Systemic hypotension, including those on 
antihypertensive medications, was noted in 
70% of NTG patients. 

• Other systemic associations, such as 
hypercholesterolemia, heart disease, and 
migraine were found in 65% of the patients. 

• Myopia was present in 20% of the NTG 
patients. 

The findings indicate that NTG predominantly 
affects older adults, especially women, and is 
associated with vascular systemic conditions like 
systemic hypotension, heart disease, 
hypercholesterolemia, and migraines. The presence 
of associated risk factors suggests that 
hypoperfusion might be an etiological factor for 
NTG. Tools like Optical Coherence Tomography 
(OCT) and CCT measurements are crucial in the 
early diagnosis and management of NTG. The study 
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underscores that local vascular factors and systemic 
evaluations are essential in the management and 
prevention of NTG progression.

 

 
Figure 1: Prevalence 

 

 
Figure 2: Age distribution 

 

 
Figure 3: Gender Distribution 
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Table 1: VA at presentation 
VA No. of Patients 
6/60 14 
6/36 15 
6/24 40 (50%) 
6/18 5 
6/12 4 
6/9 2 

 

 
Figure 5: NTG and BP 

 
Figure 6: Systematic association 

Table 2: IOP 
IOP in mmHg No. of patients 
12-13 9 
14-15 35, 43.75% 
16-17 15, 18.75% 
18-19 10 
 20-21 11 

NO ASSOCIATION, 28

DIABETES, 20

HEART DISEASE, 8

H/O STROKE, 7

HYPERCHOLESTROLE
MIA, 7
MIGRAINE,6

ANAEMIA, 4
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Table 3: CCT 
CCT in microns No. of patients 
Above 530 26 
510-530 45, 56.25% 
Below 510 9 

 
Table 4: ONH changes 

C:D Ratio No. of Patients 
0.8 13 
0.7 32, 40% 
0.6 20, 25% 
0.5 9 
0.4 6 

 
Table 5: Fundus Findings  

No. of Patients % 
Nasal Shifting of Vessels 65 81.25 
Bayonetting of Vessels 56 70 
Laminar Dot Sign 43 53.2 
Peripapillary Atrophy 34 42.5 
Splinter Haemorhage 21 26.25 

 
Table 6: RNFL thinning  

No. of Patients 
Nasal 9 
Temporal 14 
Inferior 45 (56.25%) 
Superior 22 

 
Discussion  

The results of this study on Normal Tension 
Glaucoma (NTG) at MKCG Medical College 
Hospital in Berhampur greatly advance our 
knowledge of NTG in the Indian population, 
especially among eye camp attendees. This study's 
NTG prevalence (33.3%) is significantly greater 
than that of many other populations, which often 
report lower prevalence rates. The demographic and 
environmental aspects of the South Odisha region, 
as well as the unique traits of the people attending 
eye camps, may be the cause of this disparity. The 
prevalence of NTG in women (80%) and people 
over 50 (90%) is consistent with previous research 
that indicates NTG is more prevalent in older adults 
and may be gender-predisposed. The need for 
focused screening methods in older female 
populations—who may be more vulnerable—is 
highlighted by this demographic trend. 

The observed clinical manifestations, including the 
typical intraocular pressure range of 14–15 mmHg 
and particular patterns of injury to the optic nerve 
and retinal nerve fibre layer, indicate that NTG in 
this population demonstrates some unique clinical 
traits. Vascular variables are strongly associated 
with NTG, as evidenced by the high prevalence of 
systemic illnesses, including heart disease, 
hypercholesterolaemia, and hypotension, among 

NTG patients (65–70%). These results provide 
credence to the vascular theory of NTG 
pathophysiology, which postulates that ischaemia 
and decreased blood flow may play a major role in 
the onset and evolution of the illness. This study's 
major contribution to the diagnosis of NTG by OCT 
and CCT highlights the value of these diagnostic 
techniques in identifying the disease's early 
symptoms before there is a noticeable loss of vision 
field. The results imply that to properly manage 
NTG and maybe stop the progression of glaucoma, 
routine ocular and systemic examinations are 
essential. 

Comprehensive glaucoma screening programs are 
vital for older populations, particularly those with 
documented vascular comorbidities, due to the high 
frequency and correlation with systemic diseases. 
This study further emphasises how crucial it is to 
incorporate eye health into overall health 
evaluations, especially for populations that are at 
risk. Although the study offers insightful 
information, it is restricted to eye camp participants, 
who might not be representative of the broader 
community. Verification of these results and the 
possible discovery of other risk or protective factors 
pertinent to NTG might be aided by subsequent 
study with a larger population. 
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Numerous research studies conducted on a variety of 
regional and ethnic populations offer comparative 
insights into the occurrence and features of normal 
tension glaucoma (NTG). 92% of primary open-
angle glaucoma patients are NTG, according to the 
Tajimi Study, which was carried out in Japan. This 
highlights the genetic and regional differences in 
disease manifestation [7]. In contrast, the Blue 
Mountains Eye Study in Australia found that NTG 
accounted for almost 24% of all instances of open-
angle glaucoma, demonstrating how the prevalence 
of NTG can vary greatly depending on a person's 
location and ethnicity [8]. Similar to the findings of 
the South Odisha study, the Rotterdam Study from 
the Netherlands investigated the relationship 
between decreased systemic blood pressure and the 
occurrence of NTG and discovered that NTG 
accounted for almost 30% of all glaucoma cases [9].  
Approximately 15–25% of all primary open-angle 
glaucoma cases in the US are thought to be caused 
by NTG, according to a varied study that also 
examined the influence of lifestyle choices and 
systemic health issues, including cardiovascular 
diseases, on the occurrence of NTG [10]. Together, 
these investigations demonstrate the variation in 
NTG prevalence and point to the role of systemic, 
environmental, and genetic variables. The South 
Odisha study contributes useful information from a 
previously under-represented group, strengthening 
the global knowledge of NTG and highlighting the 
significance of systemic and demographic risk 
factors in focused screening and management 
approaches. 

Conclusion 

With a high prevalence rate of 33.3%, the study 
carried out at MKCG Medical College and Hospital 
in Berhampur greatly advances our knowledge of 
Normal Tension Glaucoma (NTG) in a particular 
Indian population. The results of the study show that 
NTG is more common in older persons, especially 
women, and that it is strongly linked to systemic 
vascular diseases such migraine, heart disease, 
hypotension and hypercholesterolaemia. Early 
detection and treatment of NTG were made possible 
by diagnostic techniques such as Central Corneal 
Thickness (CCT) assessment and Optical Coherence 
Tomography (OCT). These findings suggest a 
multimodal approach to studying and treating NTG 

in a variety of groups, underscoring the necessity of 
integrated screening programs that take into account 
both ocular and systemic health in order to manage 
and may be slow the advancement of this type of 
glaucoma. 
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