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A Comparison of Two Groups with and Without Glaucoma in 
Terms of the Effect of Yoga Positions on Intraocular Pressure: 
Intervention Research 
Yoga Pozisyonlarının Göz İçi Basıncı Üzerine Etkisi Açısından 
Glokom Olan ve Olmayan İki Grubun Karşılaştırılması:  
Müdahale Araştırması 
     Sevinç ŞAHİN ATİKa,     Şeyda UĞURLUa 
aClinic of Ophthalmology, İzmir Kâtip Çelebi University Atatürk Training and Research Hospital, İzmir, Türkiye

ABS TRACT Objective: This study delves into the impact of three 
yoga poses, namely Adho Mukha Svanasana, Uttanasana, and Viparita 
Karani, on intraocular pressure (IOP) in 16 patients diagnosed with 
open-angle glaucoma and a control group of 16 healthy individuals. 
Material and Methods: The study design required all participants to 
perform the mentioned yoga poses sequentially. IOP measurements 
were collected four times during the execution of each pose: at the onset 
of the pose, after maintaining the pose for two minutes, immediately 
after ending the pose, and following a ten-minute rest period. Results: 
The data showed a statistically significant increase in IOP from base-
line values after two minutes of performing each yoga pose in both pa-
tient and control groups. The most substantial increase was witnessed 
during the first yoga pose (Adho Mukha Svanasana), which showed a 
rise in IOP from 16.44±3.22 mmHg to 28.63±5.09 mmHg in glaucoma 
patients and 11.63±2.33 mmHg to 22.31±2.38 mmHg in the control 
group. Interestingly, there was no significant difference between the 
two groups concerning the magnitude of IOP increase across all the 
yoga poses. Conclusion: The findings suggest that certain yoga poses, 
especially those requiring the head to be downward-facing, lead to sig-
nificant increases in IOP. However, these elevated IOP levels return to 
baseline as soon as the pose ends. More comprehensive, long-term fol-
low-up studies are necessary to understand the potential consequences 
of these temporary IOP elevations in glaucoma patients. As a precau-
tionary measure, glaucoma patients who practice or intend to start prac-
ticing yoga should disclose this information to their ophthalmologists. 
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ÖZET Amaç: Bu çalışma, Adho Mukha Svanasana, Uttanasana ve 
Viparita Karani isimli üç yoga pozu üzerindeki intraoküler basınç 
(IOP) üzerindeki etkisini, açık açılı glokom tanısı konmuş 16 hasta ve 
16 sağlıklı birey olmak üzere bir kontrol grubunda incelemektedir. 
Gereç ve Yöntemler: Çalışma tasarımı, tüm katılımcıların belirtilen 
yoga pozlarını sırasıyla gerçekleştirmesini gerektiriyordu. Her poz sı-
rasında IOP ölçümleri dört kez toplandı: poz başlangıcında, pozun iki 
dakika sürdürülmesinin ardından, pozun hemen sona ermesinin ardın-
dan ve on dakikalık bir dinlenme süresinin ardından. Bulgular: Veri-
ler, hem hasta hem de kontrol gruplarında her yoga pozunun iki dakika 
boyunca gerçekleştirilmesinden sonra, IOP'deki baz değerlerden ista-
tistiksel olarak anlamlı bir artış gösterdi. En belirgin artış, glokom has-
talarında IOP'un 16.44±3.22 mmHg'dan 28.63±5.09 mmHg'ya ve 
kontrol grubunda 11.63±2.33 mmHg'dan 22.31±2.38 mmHg'ya çıktığı 
ilk yoga pozu olan Adho Mukha Svanasana sırasında gözlendi. İlginç 
bir şekilde, iki grup arasında tüm yoga pozları boyunca IOP artışının 
büyüklüğü açısından anlamlı bir fark bulunmadı. Sonuç: Bulgular, 
başın aşağıda olmasını gerektiren belirli yoga pozlarının, IOP'de 
önemli artışlara yol açtığını öne sürmektedir. Ancak, bu yükseltilmiş 
IOP seviyeleri, poz sona erer ermez başlangıç değerlerine geri dön-
mektedir. Bu geçici IOP yükselmelerinin glokom hastalarında potan-
siyel sonuçlarını anlamak için daha kapsamlı, uzun dönemli takip 
çalışmaları gereklidir. Önlem olarak, yoga pratiği yapan veya yoga 
pratiği başlamayı planlayan glokom hastalarının, bu bilgiyi göz dok-
torlarına bildirmeleri önerilir. 
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Glaucoma is the most leading cause of irre-
versible blindness in the world. The most common 
subtype of glaucoma is primary open-angle glaucoma 
(POAG), which usually causes severe visual field 
loss without symptoms. High intraocular pressure 
(IOP) is associated with POAG and is the only pa-
rameter that can be modified in glaucoma treatment. 
Previous data in the literature has shown that the ex-
tent of damage to the optic nerve depends on the de-
gree of IOP elevation. Previous researchs report that 
IOP values tends to fluctuate throughout the day.1-4 

Body position can play an important role in IOP 
fluctuation. In the supine position, IOP is measured 
higher than in the sitting position, and postural in-
crease in IOP has been shown to be more pronounced 
in older individuals than in younger individuals.5-7 

Some prospective studies have proved that the 
significant elevation in IOP value in the supine posi-
tion was associated with the severity of glaucoma.8-11 

Yoga, which is an old non-religious Indian 
mind-body approach, consists of a certain posture 
(Asana), regulated breathing (Pranayama) and medi-
tation. Practicing yoga allows for the improvement 
of health and well-being by integrating the physical, 
mental and spiritual components of the individual. 
Yoga became increasingly popular in the western 
world, making it a practice that an estimated 31 mil-
lion American adults had performed at least once by 
2012.12 

Several previous studies have reported that prac-
ticing yoga in the head-down position (Sirsasana) 
causes twofold elevation of IOP in both POAG pa-
tients and healthy individuals.13,14 

In this study, our purpose was to examine the ef-
fects of three yoga poses that are frequently used in 
daily yoga practice, not advanced yoga poses such as 
Sirsasana, on IOP. 

 MATERIAL AND METHODS 
This study was designed as an intervention study in a 
prospective design with a cohort of 32 patients. It was 
conducted in İzmir Kâtip Çelebi University Atatürk 
Teaching and Research Hospital Ophthalmology De-
partment between April to September 2021. The 

study was approved by the Clinical Research Ethics 
Committee of İzmir Kâtip Çelebi University (date: 
April 1, 2021, no: 0184). Informed consent was ob-
tained from each participant and the study was con-
ducted in accordance with the Declaration of Helsinki 
principles. Sixteen patients who were followed up 
with the diagnosis of POAG division and 16 control 
cases have been enrolled. Only glaucoma patients 
who received medical treatment and had no surgery 
or laser treatment were enrolled in this study. The 
glaucoma cases were selected from among individu-
als who had no accompanying systemic diseases. 
Neither patients nor the controls were regular yoga 
practitioners. Body mass indexes (BMI) were calcu-
lated by measuring the height and weight of all sub-
jects. 

First of all, 3 best-known yoga poses (The first, 
second and third poses are Adho Mukha Svanasana, 
Uttanasana, and Viparita Karani, respectively) were 
explained to all individuals participating in the re-
search using visuals by the authors (Figure 1). Then, 
each individual was asked to practice these yoga 
poses in turn. Individuals’ IOPs were measured 4 
times for each pose using Tonopen device. The ini-
tial measurement was taken while sitting before 
starting the pose (baseline measurement), while the 
second measurement was taken during the pose at 
the second minute after starting the pose (positional 
measurement). Immediately after the second mea-
surement was taken, the patient was placed in a sit-
ting position and the third measurement was taken 
(post-position measurement). The last measurement 
was taken at the tenth minute in a sitting position (10-
minute measurement). 

Statistical analyzes were performed in IBM 
SPSS Statistics for Windows, Version 25.0 (Released 
2017, Armonk, NY: IBM Corp.) package program. 

The “Shapiro-Wilk” test was applied separately 
in 2 groups (glaucoma/control) whether the numeri-
cal changes showed a normal distribution or not. Sin-
gle-measure variables were compared between the 2 
groups using the “Independent two-group t-test”. The 
effects of yoga pose-measurement time and group 
factors on IOP were evaluated with the “Repeated 
Measures ANOVA” method. Afterwards, the “Bon-
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ferroni” test was used as the post hoc method for pair-
wise comparisons. The existence of linear relation-
ship between variables was evaluated by “Pearson 
Correlation Analysis”. All statistical hypothesis 
checks were performed at the 0.05 significance 
level. 

 RESULTS 
Thirty-two individuals participated in the study. Of 
these, 16 had POAG (5 males, 11 females; mean age: 
52.63±10.39 years) and 16 were control (11 females, 
5 males; mean age 44.35±5.92 years). The age dif-
ference between the two groups was found to be sta-
tistically significant (p=0.011). BMIs were similar 
between control (24.66±3.10 kg/m2) and glaucoma 
(26.13±4.52 kg/m2) groups (p=0.295). In both 
groups, IOP values showed a significant increase 
from the baseline measurement to the following mea-
surements during all yoga poses (Table 1, Figure 2, 
Figure 3, Figure 4). In the first pose, IOP increased 
from 16.44±3.22 mmHg to 28.63±5.09 mmHg in 
glaucoma patients, and increased from 11.63±2.33 
mmHg to 22.31±2.38 mmHg in the control group. In 
the Uttanasana pose, IOP increased from 16.38±2.89 
mmHg to 25.06±4.31 mmHg in glaucoma patients, 
and increased from 11.06±2.20 mmHg to 19.38±2.06 
mmHg in the control group. In the final pose 
(Viparita Karani), IOP increased from 16.13±3.28 
mmHg to 22.50±5.52 mmHg in glaucoma patients 
and from 11.13±1.62 mmHg to 15.31±2.84 mmHg in 
the control group. However, in terms of the amount of 
increase in any of the yoga poses, there was no dif-

ference between the two groups (Figure 5). The 10-
minute measurement in all yoga poses returned IOP 
to baseline levels, and this finding was similar be-
tween groups. 

 DISCUSSION 
The most important finding of the study presented 
here is that IOP is significantly increased in three 
common head-down yoga poses. There are few stud-
ies and case reports in the literature reporting up to 
double IOP in the inverted yoga posture known as 
Sirsasana.13,15-18 This posture is normally recom-
mended not to be practiced by beginners or people 
with inappropriate health conditions, and can be con-
sidered an advanced posture. However, in this study, 
we examined the effects of 3 yoga poses that are fre-
quently used in basic yoga classes on IOP. We found 
that IOP measured at 2 minutes performing the pose 
increased significantly in all three yoga poses. The 
highest increase was found in the first yoga pose 
(Adho Mukha Svanasana), while the least increase 
was detected in the third yoga pose (Viparita Karani). 
Another very important finding is that IOP returned 
to its normal values as soon as the subject finished 
the position and returned to a seated. Jasien et al. also 
conducted a similar study with 10 glaucoma patients 
and 10 controls with four yoga poses that are fre-
quently used in yoga classes.14 They found similar re-
sults to the present study, and reported that the 
head-down yoga position was related with a rapid in-
crease in IOP, and pressure returned to baseline val-
ues within 2 minutes of end of the pose.  

FIGURE 1: Scheme illustrating the yoga positions (Written permission for this figure was obtained from PLOS ONE journal).

Adho Mukha Svanasana Uttanasana Viparita Karani
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Numerous studies in the literature aimed to in-
vestigate the effect of body posture on IOP. IOP val-
ues measured in the supine position are higher than 
those measured in the sitting position, with the dif-
ference in IOP between the two positions being 1.4 to 
8.6 mmHg.6,8,11,19 The IOP of the dependent eye in the 
lateral decubitus position rises even higher when 
shifted from the supine position.20-23 There are stud-
ies reporting that head position also affects the IOP 
value. It has been reported that IOP decreases in the 
sleeping position with the head elevated 30 degrees, 
while increases in the posture with the head 30 de-
grees below the thoracic vertebra.24,25 It is known that 
sports such as walking, jogging and cycling have a 
lowering effect on IOP.26,27 However, it should not be 
forgotten that such dynamic exercises may increase 
IOP in pigment dispersion syndrome.28 During isomet-

ric exercises such as weight lifting, IOP may increase 
temporarily in relation to the Valsalva maneuver.29 

TABLE 1:  Four measurements of IOP values during three yoga poses in both groups.

IOP: Intraocular pressure; SD: Standard deviation.

Adho Mukha Svanasana

Baseline Positional measurement Post-position measurement 10-minute measurement
Maximal difference in IOP between 
baseline and positional measurement

Controls X±SD 11.63±2.33 22.31±2.38 11.75±2.67 10.75±2.01 10.68±1.70

Glaucoma X±SD 16.44±3.22 28.63±5.09 17.13±4.08 17.00±4.44 12.18±3.76

p value <0.001 <0.001 <0.001 <0.001 0.516

Uttanasana

Baseline 
Positional 
measurement

Post-position 
measurement

10-minute 
measurement

Maximal difference in IOP between 
baseline and positional 
measurement

Controls X±SD 11.06±2.20 19.38±2.06 11.06±2.11 10.94±1.61 8.31±1.85

Glaucoma X±SD 16.38±2.89 25.06±4.31 17.06±3.67 16.06±3.39 8.68±3.70

p value <0.001 <0.001 <0.001 <0.001 0.517

Viparita Karani

Baseline 
Positional 
measurement

Post-position 
measurement

10-minute 
measurement

Maximal difference in IOP between 
baseline and positional 
measurement

Controls X±SD 11.13±1.62 15.31±2.84 10.94±2.81 10.56±2.27 4.18±2.25

Glaucoma X±SD 16.13±3.28 22.50±5.52 16.06±3.47 16.25±3.89 6.37±3.81

p value <0.001 <0.001 <0.001 <0.001 0.554

FIGURE 2: IOP changes in the first pose in both groups (Groups: 1=glaucoma, 
2=controls). In the measurements, 1 indicates baseline measurements, 2 positio-
nal, 3 post position and 4 the ten minute measurements. 
IOP: Intraocular pressure; CI: Confidence interval.



Kim and Caprioli categorized IOP fluctuation 
under four headings according to the duration of IOP 
monitoring: instantaneous IOP fluctuation, diurnal-
nocturnal IOP fluctuation, short-term IOP fluctuation, 
and long-term IOP fluctuation.30 IOP variation oc-
curring in a very short period of time (seconds) and 
caused by saccades, blinking, eye rubbing is defined 
as instantaneous IOP fluctuation. Diurnal-nocturnal 
IOP fluctuation refers to IOP fluctuations that occur 
throughout the day as a result of many conditions, 
such as changes in body posture.31 Short-term IOP 
fluctuation is defined as IOP fluctuation that occurs 
over days or weeks, while fluctuations that occur over 
months or years are defined as long-term IOP fluctu-
ations. IOP fluctation caused by yoga poses can be 
considered as instantaneous or diurnal-nocturnal fluc-
tation depending on the duration of the pose. There is 
no clear evidence that instantaneous fluctuations 
causes glaucoma progression. Based on animal stud-
ies, it is estimated that short-term, transient and very 
high IOP peaks may affect susceptible eyes.32 There 
have been several published researches on the effect 
of diurnal-nocturnal fluctuations on glaucoma pro-
gression.4,33 Bertschinger et al. reported that in their 
46-year-old patient with a diagnosis of juvenile glau-
coma, there was a significant progression in the vi-
sual field test one year after starting yoga, and visual 
field loss improved significantly after stopping 
yoga.16 Interestingly, de Barros et al. reported a pa-
tient with congenital glaucoma who had a progres-
sive optic neuropathy and this patient had routinely 
practiced the Sirsasana (headstand) yoga posture for 
several years.17 Baskaran et al., in their study on 75 
healthy individuals who frequently use the Sirsasana 
pose during regular yoga practice, reported that IOP 
nearly doubled during this particular pose.13 They re-
ported that it is not necessary to examine for glau-
coma for the healthy and young population in which 
they conducted the study, but for those who practice 
yoga at an advanced age, examination and follow-up 
are required for glaucoma. However, there are no 
studies evaluating whether certain yoga practices are 
associated with an increased risk of developing glau-
coma or glaucoma progression. As the present study 
is a cross sectional one, no evaluation of the conse-
quences of the IOP increase was possible. Follow-up 
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FIGURE 3: IOP changes in the second pose in both groups (Groups: 1=glaucoma, 
2=controls). In the measurements, 1 indicates baseline measurements, 2 positio-
nal, 3 post position and 4 the ten minute measurements. 
IOP: Intraocular pressure; CI: Confidence interval.

FIGURE 4: IOP changes in the third pose in both groups (Groups: 1=glaucoma, 
2=controls). In the measurements, 1 indicates baseline measurements, 2 positio-
nal, 3 post position and 4 the ten minute measurements. 
IOP: Intraocular pressure; CI: Confidence interval.

FIGURE 5: IOP differences between the second (positional) and the first (baseline) 
measurements in all three yoga poses among patients and controls. 
IOP: Intraocular pressure.
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of patients with glaucoma who regularly practice 
yoga is necessary to understand whether this acute 
increase in IOP causes glaucoma progression. 

The study presented here has some limitations. 
One of the most important limitations is the small 
number of patients. However, we should point out 
that it is very difficult to find patients who can man-
age these yoga poses, who do not have any systemic 
or ocular diseases other than glaucoma, who are will-
ing to perform these poses. Another limitation may 
be that the patients and controls included in the study 
were not regular yoga practitioners. The same results 
may not be achieved in those who practice yoga reg-
ularly. In addition, our study population consisted of 
relatively young participants. Longitudinal studies on 
older yoga practitioners are needed to accurately de-
termine the incidence of glaucoma and glaucoma pro-
gression.  

 CONCLUSION 
Some poses that require the head down pose used in 
basic yoga classes increase IOP significantly. How-
ever, this increment in IOP value returns to baseline 
values as soon as the pose is terminated. Intervention 
studies with more participants are needed to under-

stand whether the IOP fluctuation during these move-
ments causes progression in glaucoma patients. 
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