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ABSTRACT
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Background. Systemic hypertension has been suggested as a potential risk factor for glaucoma, particularly open-angle
glaucoma, due to its influence on ocular blood flow and intraocular pressure regulation. To investigate the clinical
relationship between glaucoma and systemic hypertension and to assess its impact on visual morbidity. Methods: A cross-
sectional study was conducted involving 1000 participants aged 40 years and older, including 500 patients with systemic
hypertension and 500 age- and sex-matched normotensive controls. All participants underwent comprehensive ophthalmic
examinations, including intraocular pressure (IOP) measurement, gonioscopy, fundus examination, and visual field testing.
Results: The prevalence of glaucoma was significantly higher in the hypertensive group compared to the normotensive
group (20% vs. 12%, p=0.001), primarily driven by a higher prevalence of open-angle glaucoma (16% vs. 8%, p<0.001).
Among participants with glaucoma, those with hypertension had more advanced visual field defects, with greater mean
deviation (-6.5 dB vs. -4.8 dB, p=0.005) and higher pattern standard deviation (3.8 dB vs. 3.2 dB, p=0.030). Conclusions:
Systemic hypertension is associated with an increased risk of open-angle glaucoma and greater visual morbidity. These
findings underscore the importance of screening for glaucoma in hypertensive patients and suggest that blood pressure
management may play a role in glaucoma care.
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INTRODUCTION

Glaucoma is a leading cause of irreversible blindness
worldwide, affecting millions and posing a
significant public health challenge (1). Open-angle
glaucoma (OAG), the most common form, is
characterized by progressive optic nerve damage
and visual field loss (1). The pathogenesis of
glaucoma involves both intraocular pressure (10P)-
dependent and IOP-independent mechanisms. While
elevated IOP is a primary risk factor, systemic
factors such as systemic hypertension (HTN) have
also been implicated (2).

Systemic hypertension, defined as sustained blood
pressure (BP) with systolic BP >130 mmHg or
diastolic BP >80 mmHg (3), is a prevalent
cardiovascular condition. Its impact on vascular
health suggests a potential role in ocular diseases,
including glaucoma (4). Research on the HTN-
glaucoma relationship has yielded mixed results. A
meta-analysis by Zhao et al. (1) reported a pooled
odds ratio (OR) of 1.22 (95% CI: 1.09-1.36) for
OAG in hypertensive individuals, with a stronger
association for high-tension glaucoma (HTG) than
normal-tension glaucoma (NTG). Similarly, Putri et
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al. (2) found a risk ratio of 1.69 (95% CI: 1.50-1.90)
for OAG in HTN patients.

Proposed mechanisms include HTN-induced
increases in IOP through altered agqueous humor
dynamics, such as increased production or decreased
outflow (2). HTN may also cause mechanical stress
on the lamina cribrosa and impair optic nerve head
perfusion due to autoregulation disorders (2).
Vascular changes, like narrowed retinal arteries, may
further contribute (2). Notably, both high and low
diastolic BP (DBP) increase OAG risk, suggesting a
U-shaped relationship (2). For example, Ishikawa et
al. reported an OR of 2.08 for DBP <58 mmHg, and
Memarzadeh et al. found an OR of 1.90 for DBP
<60 mmHg (2).

Age and gender also play roles, with older
individuals and females at higher risk (2). In younger
patients, HTN may increase ocular perfusion
pressure (OPP), potentially offering protection, but
this diminishes with age due to vascular changes (2).
Despite these insights, the impact of HTN on visual
morbidity—functional impairments like visual field
defects affecting quality of life—remains
underexplored (5). This study aims to investigate the
clinical relationship between glaucoma and HTN
and assess its impact on visual morbidity in a large
cohort.

MATERIALS AND METHODS

This cross-sectional study was conducted at a
tertiary care hospital from January 2019 to
December 2019. The study population included 1000
participants aged 40 years and older, comprising 500
patients with diagnosed systemic hypertension and
500 age- and sex-matched normotensive controls,
recruited from outpatient departments.

Participants underwent comprehensive ophthalmic
examinations, including I10P measurement via
Goldmann applanation tonometry, gonioscopy,
fundus examination with a 90D lens, and visual field
testing using the Humphrey Field Analyzer (24-2
Swedish Interactive Threshold Algorithm standard
program). Systemic BP was measured using a
mercury sphygmomanometer.

Glaucoma was diagnosed based on characteristic
optic disc changes (e.g., cupping, notching) and
visual field defects per the International Society of
Geographical and Epidemiological Ophthalmology
(ISGEO) criteria. Participants were classified as
having OAG or angle-closure glaucoma (ACG)
based on gonioscopic findings.

Demographic data, medical history (e.g., diabetes,
smoking), and medication use were collected via
standardized questionnaires and medical records.
Statistical analysis was performed using SPSS
version 25.0. Chi-square tests compared categorical
variables, and independent t-tests analyzed
continuous variables. Logistic regression assessed
the HTN-glaucoma association, adjusting for
confounders like age, sex, diabetes, and smoking.

The study was approved by the hospital’s
institutional review board, and informed consent was
obtained from all participants.

RESULTS

The study included 1000 participants (500
hypertensives, 500 normotensives) with a mean age
of 55.2 + 8.3 years; 52% were female. Hypertensives
had a mean systolic BP of 145.6 + 12.1 mmHg and
diastolic BP of 88.4 £ 9.2 mmHg, compared to 120.3
+ 85 mmHg and 752 + 6.3 mmHg in
normotensives.

Table 1: Prevalence of Glaucoma in Study
Participants

Characteris Hypertensiv Normotensi  P-

tic es (n=500) ves (n=500) value
Glaucoma, 100 (20%) 60 (12%) 0.001
n (%)

Open-angle 80 (16%) 40 (8%) <0.00
glaucoma, n 1
(%)

Angle- 20 (4%) 20 (4%) 1.000
closure

glaucoma, n

(%)
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Table 1 shows a significantly higher glaucoma
prevalence in hypertensives (20% vs. 12%,
p=0.001), driven by OAG (16% vs. 8%, p<0.001).
ACG prevalence was similar (4% vs. 4%, p=1.000).

Table 2: Visual Field Indices in Participants with
Glaucoma

Visual Hypertensive  Normotensive P-
Field s (n=100) s (n=60) valu
Index e

Mean -6.5+4.2
deviatio

n (dB),

mean =

SD

-48+3.5 0.005

Pattern 3.8+21 3.2+18 0.030
standard

deviatio

n (dB),

mean =+

SD

Table 2 indicates that among glaucoma patients,
hypertensives had more severe visual field defects,
with worse mean deviation (-6.5 dB vs. -4.8 dB,
p=0.005) and higher pattern standard deviation (3.8
dB vs. 3.2 dB, p=0.030).

DISCUSSION

This study confirms a significant association
between systemic hypertension and increased risk of
open-angle glaucoma (OAG), consistent with prior
research (1,2). Zhao et al. (1) reported a pooled OR
of 1.22 for OAG in hypertensives, while Putri et al.
(2) found a risk ratio of 1.69. Our findings of higher
OAG prevalence in hypertensives (16% vs. 8%,
p<0.001) align with these studies.

HTN may contribute to glaucoma via multiple
pathways. Elevated BP can increase 0P by altering
aqueous humor dynamics (6), and vascular changes
may impair optic nerve head perfusion (7). Our
observation of more severe visual field defects in
hypertensive glaucoma patients (mean deviation -6.5
dB vs. -4.8 dB, p=0.005) suggests HTN exacerbates

visual morbidity, possibly due to progressive
vascular damage (8).

The non-linear BP-glaucoma relationship is notable.
Both high and low DBP increase OAG risk (9), with
studies reporting ORs of 2.08 for DBP <58 mmHg
and 1.90 for DBP <60 mmHg (10). This U-shaped
relationship underscores the need for balanced BP
management to avoid hypoperfusion, which can
worsen glaucoma (11).

Age and gender also influence risk, with older
individuals and females more susceptible (12). Our
cohort’s mean age (55.2 years) and female
predominance (52%) reflect typical glaucoma
demographics. The lack of difference in ACG
prevalence (4% vs. 4%, p=1.000) suggests HTN’s
impact is specific to OAG.

Clinically, these findings emphasize the need for
glaucoma screening in hypertensive patients.
Optimal BP control is crucial, but excessive
lowering should be avoided to prevent ocular
hypoperfusion (12). Study strengths include a large
sample and comprehensive examinations, but
limitations include the cross-sectional design and
lack of data on HTN duration or medication effects.

Future longitudinal studies should explore causality
and the impact of antihypertensive treatments on
glaucoma progression.

The cross-sectional design limits our ability to
establish causality between hypertension and
glaucoma. We did not assess hypertension duration,
severity, or specific antihypertensive medications,
which  may influence glaucoma risk. Other
confounders, such as family history of glaucoma or
lifestyle factors, were not fully explored.

CONCLUSION

This study confirms that systemic hypertension is
associated with a higher risk of open-angle glaucoma
and increased visual morbidity. Regular glaucoma
screening for hypertensive patients and careful blood
pressure management are essential to mitigate
glaucoma progression and preserve visual function.

REFERENCES

Page 83



1. Zhao D, Cho J, Kim MH, Friedman DS, Guallar
E. Systemic Hypertension as a Risk Factor for Open-
Angle Glaucoma: A Meta-Analysis of Population-
Based  Studies. PLoS One. 2014  Sep
25;9(9):2108226. doi:
10.1371/journal.pone.0108226. PMID: 25255301,
PMCID: PMC4177901.

2. Marcus MW, de Vries MM, Montolio FG,
Jansonius NM. Myopia as a risk factor for open-
angle glaucoma: a systematic review and meta-
analysis. Ophthalmology. 2011 Oct 1;118(10):1989-
94,

3.Whelton PK, Carey RM, Aronow WS, et al. 2017
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/A
SPC/NMA/PCNA Guideline for the Prevention,
Detection, Evaluation, and Management of High
Blood Pressure in Adults: Executive Summary.
Hypertension. 2018 Jun;71(6):1269-1324. doi:
10.1161/HYP.0000000000000066. PMID:
29133354.

4.Gupta V, Sony P, Agarwal HC, Sihota R, Sharma
A. Relationship between systemic hypertension,
perfusion pressure and glaucoma: A comparative
study in an adult Indian population. Indian J
Ophthalmol. 2014  Nov;62(11):1071-6.  doi:
10.4103/0301-4738.143927. PMID:  25370392;
PMCID: PMC4244736.

5.Quigley HA. Number of people with glaucoma
worldwide. Br J Ophthalmol. 1996 May;80(5):389-
93. doi: 10.1136/bj0.80.5.389. PMID: 8694942;
PMCID: PMC505577.

6.Bae HW, Lee N, Lee HS, Hong S, Seong GJ, Kim
CY. Systemic hypertension as a risk factor for open-
angle glaucoma: a case-control study. Graefes Arch
Clin Exp Ophthalmol. 2013 Mar;251(3):867-72. doi:
10.1007/s00417-012-2164-7. PMID: 23052724,

7.Leske MC, Connell AM, Wu SY, Hyman LG,
Schachat AP. Risk factors for open-angle glaucoma.
The Barbados Eye Study. Arch Ophthalmol. 1995
Jul;113(7):918-24. doi: 10.1001/archopht.1995.011
00070092031. PMID: 7605285.

8.Tielsch JM, Katz J, Sommer A, Quigley HA, Javitt
JC.Hypertension, perfusion pressure, and primary
open-angle  glaucoma. A  population-based
assessment. Arch Ophthalmol. 1995 Feb;113(2):216-
21. doi: 10.1001/archopht.1995.01100020100038.
PMID: 7864755.

9.Bonomi L, Marchini G, Marraffa M, Bernardi P,
Morbio R, Varotto A.Vascular risk factors for
primary open angle glaucoma: the Egna-Neumarkt
Study.Ophthalmology. 2000 Jul;107(7):1287-93.
doi: 10.1016/50161-6420(00)00138-x. PMID:
10889101.

10. Hayreh SS, Jonas JB. Optic disc morphology and
glaucoma in the presence of systemic hypertension.
Graefes Arch Clin Exp Ophthalmol. 2000 Nov; 238
(11):913-21. doi: 10.1007/s004170000193. PMID:
11148817.

11. Mitchell P, Lee AJ, Rochtchina E, Wang JJ.
Open-angle glaucoma and systemic hypertension:
the Blue Mountains Eye Study. J Glaucoma. 2004
Aug;13(4):319-26. doi: 10.1097/00061198-
200408000-00010. PMID: 15226660.

12. Graham SL, Drance SM. Nocturnal hypotension:
role in glaucoma progression. Surv Ophthalmol.
1999 Jun;43 Suppl 1:S10-6. doi: 10.1016/s0039-
6257(99)00016-8. PMID: 10416745,

How to cite this article: Shah ADK, Gupta P.An
investigation to assess the clinical relationship
between glaucoma and systemic hypertension as
well as its impact on visual morbidity.
Int.J.Med.Sci.Educ 2020; 7(2):81-84.

Page 84




