
O R I G I N A L  R E S E A R C H

Supine and Sitting Intraocular Pressure 
Measurements Using iCare HOME2 
Self-Tonometry and iCare IC200 Rebound 
Tonometry in Japanese Open-Angle Glaucoma 
Patients
Sho Nakamura1,*, Gábor Hollό 2,3,*, Yasumasa Fukuda4, Tomoka Ishida1, Yoshiyuki Kita 1

1Department of Ophthalmology, Kyorin University Suginami Hospital, Tokyo, Japan; 2Tutkimusz Ltd, Solymár, Hungary; 3Ophthalmology Center, Prima 
Medica Health Centers, Budapest, Hungary; 4Department of Ophthalmology, Kyorin University School of Medicine, Tokyo, Japan

*These authors contributed equally to this work 

Correspondence: Yoshiyuki Kita, Department of Ophthalmology, Kyorin University Suginami Hospital, 2-25-1 Wada, Suginami, Tokyo, 166-0012, 
Japan, Tel +81-3-3383-1281, Fax +81-3-3382-8972, Email kitakita220@gmail.com

Purpose: To evaluate supine and sitting intraocular pressure (IOP) self-measurements using iCare-HOME2 self-tonometry (iCare- 
HOME2) and to compare the results with corresponding iCare IC200 IOP (iCare) measurements by health care professionals on 
Japanese glaucoma patients.
Methods: Thirty-six eyes of 36 consecutive primary open-angle and normal-tension glaucoma patients were examined. IOP was 
measured in sitting position using Goldmann applanation tonometry (GAT), iCare, and iCare-HOME2 self-tonometry, then after a 10- 
minute supine rest with iCare tonometry and iCare-HOME2 self-tonometry in supine position. ANOVA, intraclass correlation 
coefficients (ICC) and Bland–Altman analyses were used.
Results: Mean IOPs were 15.8 mmHg (GAT), 13.6 mmHg (iCare), and 14.6 mmHg (iCare-HOME2) in sitting (P ≤ 0.049), and 
16.8 mmHg (iCare) and 16.8 mmHg (iCare-HOME2) in supine position (P = 0.99). ICCs between iCare-HOME2 and iCare were 
0.899 (95% CI, 0.712–0.957) in sitting and 0.976 (95% CI, 0.954–0.988) in supine position. Bland–Altman analysis showed minimal 
bias in both positions (mean differences: 1.03 mmHg [limits of agreement: −2.07 to 4.14] in sitting; and −0.003 mmHg [−2.18 to 2.17] 
in supine position).
Conclusion: iCare-HOME2 self-tonometry can accurately measure IOP in both sitting and supine positions. Based on the ICC values, 
the agreement between IOP values measured by health-care professionals with iCare and by trained open-angle glaucoma patients with 
iCare HOME2 was higher in the supine position than in the sitting position. Our results suggest that self-measured sitting and supine 
iCare-HOME2 IOP data are reliable on trained glaucoma patients and may potentially be applied to assist clinical decision making in 
glaucoma care.
Keywords: iCare IC200, iCare HOME2 self-tonometry, intraocular pressure, glaucoma, rebound tonometry, supine position

Introduction
Intraocular pressure (IOP) measurement remains a most important medical investigation not only to detect glaucoma but 
also during long-term glaucoma care.1 Elevated IOP values in screening support the detection of glaucoma, and above 
target IOP values in medically treated glaucoma eyes represent a risk factor for future progression. Goldmann applana
tion tonometry (GAT) remains the gold standard method for measuring IOP in ophthalmology office conditions in sitting 
position,2 but it cannot be used for measuring IOP outside the office hours when IOP spikes may also develop. Therefore, 
other IOP measuring technologies, particularly those that can be used by the trained glaucoma patients, remain in the 
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focus of development.1 Self-tonometry and home tonometry require both precise, reliable, non-invasive and easy to use 
devices, and sufficiently maintained visual functions (visual acuity and central visual field) from the patient. While the 
latter needs have not yet been precisely defined the technical development has been continuous in the last decades.1,3,4 

Since IOP is higher in supine position compared to sitting position (with an immediate increase of 2.6 ± 2.4 mmHg),5 and 
IOP elevations may appear during the nighttime (sleep period; increasing from 12.8 to 14.2 mmHg),6 devices suitable to 
self-tonometry only in sitting position cannot provide full information on the outside office hours IOP and IOP 
fluctuation. In addition, progression of visual field damage in normal tension glaucoma (NTG) has been reported to be 
associated with IOP in the supine position and the magnitude of IOP elevation accompanying postural changes.7 Further, 
IOP measurement which requires topical anaesthesia does not fit to self-tonometry and repeated IOP measurements due 
to the dose dependent ocular surface toxicity of the anaesthetic eye drops and the risk of corneal injury.

The iCare HOME2 device is a recently developed rebound tonometer,8,9 which does not require topical anaesthesia 
for the measurements, and according to the information provided by the manufacturer can also be used for supine self- 
tonometry.10 Thus, this device may potentially be suitable to diurnal self-tonometry in the glaucoma patients’ homes, 
while the patients follow their routine daily schedules.

The measurement precision of iCare HOME2 self-tonometry in sitting position has been investigated by several 
research groups.8,11–13 In general, the results showed a good agreement with both GAT and the operator used version of 
the iCare tonometer (iCare IC200, iCare Finland Oy, Vantaa, Finland).14–16 The difference between mean IOP measured 
with GAT and iCare HOME2 self-tonometry in sitting position ranged between 0.17 and 2.2 mmHg in the middle teens to 
middle twenties IOP range,8,11–13 while it was 0.92 mmHg for the iCare IC200 vs. iCare HOME2 comparison in sitting 
position in a similar IOP range.12

However, to our knowledge, the precision of IOP values self-measured by glaucoma patients with the iCare HOME2 
device in supine position has not yet been investigated. Therefore, in the current study, we investigated the agreement of 
IOP values measured with iCare IC200 tonometry by an experienced orthoptist and with iCare HOME2 self-tonometry, 
in both sitting and supine positions on primary open-angle glaucoma (POAG) and NTG patients.

Materials and Methods
The Institutional Review Board of Kyorin University, Tokyo, Japan, approved the research design, and the study adhered 
to the tenets of the Declaration of Helsinki (Authorization number: 2576). The participants were given full explanation of 
the research design, and a written informed consent was obtained from all participants prior to the investigation.

Consecutive Japanese patients with POAG or NTG without any experience in self-tonometry were recruited between 
June 2025 and February 2026. The definitions of POAG and NTG were made according to the current (5th) edition of the 
Japan Glaucoma Society guidelines for glaucoma.17 All participants were examined in the Department of Ophthalmology 
of Kyorin University Suginami Hospital, Tokyo, Japan. The following ophthalmologic examinations were performed on 
both eyes of all participants: determination of best-corrected visual acuity (BCVA), IOP measurement with GAT, slit- 
lamp biomicroscopy, gonioscopy, visual field (VF) testing using the 24–2 Swedish Interactive Threshold Algorithm 
standard test (Humphrey Field Analyzer; Carl Zeiss Meditec Inc., Dublin, USA), stereoscopic fundus examination via 
dilated pupil, central corneal thickness (CCT) measurement with the CASIA2 anterior segment swept-source optical 
coherence tomography (OCT; Tomey Inc., Nagoya, Japan), circumpapillary retinal nerve fiber layer (cpRNFL) thickness 
assessment using the OCT-S1 instrument (Canon Meditech Supply Corporation, Kanagawa, Japan), and determination of 
corneal hysteresis (CH) using the ocular response analyzer (Reichert Inc., Depew, USA). The study eyes’ refraction data 
were converted into spherical equivalent (SE) expressed as the spherical diopter plus half of the cylindrical dioptric 
power. The inclusion criteria comprised glaucomatous optic nerve head and RNFL damage, reproducible VF deteriora
tion typical for glaucoma, cylindrical refractive error < 3.0 D, BCVA ≥ 0.7, clear optical media, and open anterior 
chamber angles (Shaffer’s grade > 2). The exclusion criteria comprised clinically significant cataract, unreliable VF test 
results (>15% false positives rate or false negatives rate, or >20% fixation losses with the 24–2 test), history of any 
intraocular surgery or laser procedures, any cornea disease/abnormality, and any eye disease beyond open-angle 
glaucoma. Mean deviation (MD) was used to quantitatively characterise VF deterioration. Both eyes were investigated 
in the study process, but only one eye per patient was selected for the evaluation. If only one eye met the inclusion 
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criteria that eye was included. If both eyes were eligible, the right eye was selected. Most patients were under topical IOP 
lowering medications. Glaucoma drug scores were calculated as follows: monotherapy was assigned 1 point, and topical 
fixed-dose combination therapy 2 points.

Overview of the IOP Measurements
IOP measurements were performed between 3:00 PM and 5:00 PM. First, blood pressure and pulse rate were measured in 
sitting position. IOP was measured first in sitting position in the following order: GAT, iCare IC200 tonometry and iCare 
HOME2 self-tonometry. Then IOP was measured in supine position with iCare IC200 tonometry followed by iCare 
HOME2 self-tonometry.

Goldmann Applanation Tonometry
One drop of oxybuprocaine hydrochloride 0.04% with fluorescein was instilled in both eyes. Two consecutive IOP 
measurements were made with a one-minute separation by an ophthalmologist (Y.K.) using a calibrated GAT (AT 900; 
Haag-Streit, Köniz, Switzerland) and a Tonosafe disposable prism (Haag-Streit, Köniz, Switzerland). During GAT 
measurements, the proper contact of the forehead and the chin with the slit-lamp head rest was confirmed. The mean 
values of the two IOP measurements were used for the study.

iCare IC200 Tonometry
The iCare IC200 tonometer is handheld rebound tonometer (TA 031, iCare Finland Oy, Vantaa, Finland).18 One 
iCare IC200 tonometer session comprises six consecutive IOP measurements, and provides a quality report for each 
individual IOP reading and their variability when the average value is calculated. For the final, reported IOP result, 
the highest and lowest individual IOP readings are automatically removed, and the remaining four measurements are 
averaged and expressed in mmHg with one decimal precision. If the difference between the individual readings is 
unacceptably high a repeat symbol is displayed. In the current investigation only values with optimally low 
variability (displayed in green colour) were used for analysis. The same experienced orthoptist (S.N.) made all 
iCare IC200 IOP measurements. One set of measurements was performed in sitting position and another set in 
supine position.

iCare HOME2 Self-Tonometry
The iCare HOME2 (TA 023, iCare Finland Oy, Vantaa, Finland) is a handheld rebound tonometer designed for home 
self-tonometry both in sitting and supine positions.10 Similarly to iCare IC200 tonometry IOP is determined from the 
deceleration of a magnetized probe that bounces back from the cornea. Self-tonometry is made after adjusting the 
distance of the probe from the cornea and probe alignment using the integrated light guide. The device probe is to be 
positioned to approximately 5 mm from the cornea for IOP measurement.10 Topical anaesthesia is not required. The 
measurement quality assessment and the measurement averaging are similar to that described earlier for the iCare 
IC200 tonometry. The system is supported by a downloadable smart phone application, to assist its accurate use. In 
the current investigation only values with optimally low variability (displayed in green colour) were used for 
analysis.10

One set of IOP measurement was performed in sitting and supine positions, with each iCare devices, respectively. 
Before the IOP measurements, an experienced orthoptist (S.N.) explained the use the iCare HOME2 device to the 
participants. An approximately 10 to 20 minutes period was spent with the education, practical teaching and training 
session. The IOP measurement sessions were separated with 5 minutes intervals. First, GAT was performed in sitting 
position, then iCare IC200 tonometry and iCare HOME2 self -tonometry in sitting and finally in supine position, 
respectively. The participants remained in supine position for 10 minutes before the supine IOP measurements were 
started. During the training session, patients continued practicing until they were able to perform six consecutive IOP 
measurements smoothly, without any assistance by the orthoptist. No time restrictions were made. No patients dropped 
out during the training session.
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Statistical Analysis
Because no previous data regarding supine IOP measurements were available, sample size estimation was based on 
a previous study comparing iCare HOME2 and iCare IC200 measurements in the sitting position, which reported a mean 
difference of 0.92 mmHg with a standard deviation of 1.48 mmHg.12 Assuming an alpha level of 0.05 and a power of 
80%, the required sample size for paired comparisons was estimated approximately 23 eyes. The normality of the data 
distribution was assessed using the Shapiro–Wilk test. Differences among the five measurement sessions were analysed 
using one-way repeated measures analysis of variance (ANOVA). Post-hoc pairwise comparisons were made with 
Bonferroni adjustment. Inter-device agreement was assessed using a two-way mixed-effects model for absolute agree
ment intraclass correlation coefficient (ICC). Agreement between the tonometry results was evaluated using the Bland– 
Altman analysis, and the limits of agreement (LOAs) were defined as the mean difference ± 1.96 SD. Spearman rank 
correlation coefficients or Pearson correlation coefficient (as needed) were used to analyse correlations between mean 
between-device IOP difference and the participants’ demographic parameters. All analyses were made with Jamovi 
software (Version 2.6.44; https://www.jamovi.org), except for the ICC, which was calculated using IBM SPSS Statistics 
(version 28.0; IBM). The absolute differences between the individual IOP values measured with iCare IC200 and iCare 
HOME2 in sitting and supine positions, respectively, were compared with the Wilcoxon signed-rank test. Statistical 
significance was set at P < 0.05. ICC values < 0.50 indicate poor, 0.50–0.75 moderate, 0.75–0.90 good, and >0.90 
excellent reliability.19

Results
Thirty-six eyes of 36 consecutive Japanese POAG and NTG patients were examined. The age (mean ± SD) of the 
patients was 56.8 ± 12.9 years. The spherical equivalent was −4.94 ± 3.50 D. The IOP measured with GAT was 15.8 ± 
4.6 (range 10 to 31 mmHg). The demographic characteristics are shown in Table 1. No technical problem or participant 
complaint occurred during tonometry and self-tonometry.

The mean ± SD sitting IOP with GAT, iCare IC200, and iCare HOME2 were 15.8 ± 4.6, 13.6 ± 4.0, and 14.6 ± 
4.2 mmHg, respectively (P ≤ 0.049; Table 2). Sitting IOP measured with GAT was significantly higher than sitting IOP 
measured with both iCare IC200 and iCare HOME 2 (P ≤ 0.017), but significantly lower than supine IOP measured with 
both iCare IC200 and iCare HOME2 (P ≤ 0.045). The supine IOP measured with iCare IC200 and iCare HOME2 were 
16.8 ± 5.1 and 16.8 ± 5.0 mmHg, respectively (P = 0.99). Sitting IOP with both iCare IC200 tonometry and iCare 
HOME2 self-tonometry was significantly lower than supine IOP with both iCare IC200 and iCare HOME2 tonometry, 
respectively (P < 0.001 for all comparisons).

Table 1 Characteristics of the Study Participants

Age (years), mean ± SD (range) 56.8 ± 12.9 (21–79)
Gender (male/female) 16/20

Right/Left 24/12

BCVA (logMAR), mean ± SD (range) −0.04 ± 0.09 (−0.08–0.15)
Spherical Equivalent (D), mean ± SD (range) −4.94 ± 3.50 (−12.0–+2.0)

IOP measured with GAT (mmHg), mean ± SD (range) 15.8 ± 4.6 (10–31)

CCT (μm), mean ± SD (range) 533 ± 32.2 (447–601)
CH (mmHg), mean ± SD (range) 9.83 ± 1.59 (6.0–13.8)

MD (dB), mean ± SD (range) −7.76 ± 7.10 (−25.8–−0.89)

cpRNFL thickness (μm), mean ± SD (range) 63.9 ± 17.3 (32–95)
Systolic blood pressure (mmHg), mean ± SD (range) 130 ± 21.0 (94–180)

Diastolic blood pressure (mmHg), mean ± SD (range) 78.7 ± 12.1 (59–107)

Pulse rate (BPM), mean ± SD (range) 70.2 ± 10.1 (53–100)
Glaucoma eye drops score, mean ± SD (range) 2.9 ± 1.6 (0–5)

Glaucoma stage (early/moderate/advance) 18/12/6

Abbreviations: BCVA, best-corrected visual acuity, cpRNFL, circumpapillary retinal nerve fiber layer, 
CCT, central corneal thickness, CH, corneal hysteresis, D, diopter, GAT, Goldmann applanation 
tonometry, IOP, intraocular pressure, MD, mean deviation.
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In the sitting position, the agreement between the measurement sessions was moderate or good. The ICC between the 
sitting GAT and iCare IC200 results was 0.704 (95% CI, 0.266–0.870); between the sitting GAT and iCare HOME2 
results 0.844 (95% CI, 0.664–0.924), and between the sitting iCare IC200 and iCare HOME2 results 0.899 (95% CI, 
0.712–0.957). In the supine position, the agreement between the iCare IC200 and iCare HOME2 results was excellent 
(ICC 0.976; 95% CI, 0.954–0.988).

The Bland–Altman analysis (Figure 1) showed that in the sitting position, the IOP difference between the iCare IC200 
and iCare HOME2 measurements was 1.03 ± 1.60 mmHg (95% CI, 0.49 to 1.57, LOA, −2.07 to 4.14). Interestingly, in 
the supine position, the difference between IOP results with iCare IC200 tonometry and iCare HOME2 self-tonometry 

Table 2 Comparison of Intraocular Pressure Measurement Results Between the Tonometry Sessions

GAT (Sitting) 
(Group 1)

iCare IC200 (Sitting) 
(Group 2)

iCare HOME2 (Sitting) 
(Group 3)

iCare IC200 (Supine) 
(Group 4)

iCare HOME2 (Supine) 
(Group 5)

P*

IOP 15.8 ± 4.6 13.6 ± 4.0 14.6 ± 4.2 16.8 ± 5.1 16.8 ± 5.0 < 0.001 
1 vs. 2 (P < 0.001) 
1 vs. 3 (P = 0.017) 
1 vs. 4 (P = 0.044) 
1 vs. 5 (P = 0.045) 
2 vs. 3 (P = 0.049) 
2 vs. 4 (P < 0.001) 
2 vs. 5 (P < 0.001) 
3 vs. 4 (P < 0.001) 
3 vs. 5 (P < 0.001) 
4 vs. 5 (P = 0.99)

Notes: *Repeated-measures ANOVA with the Bonferroni post hoc test. P values were adjusted for multiple comparisons using the Bonferroni post hoc test. The values 
presented in bold are statistically significant. 
Abbreviations: GAT, Goldmann applanation tonometry, IOP, intraocular pressure.

Figure 1 Bland–Altman plots for the between-methods comparisons. (A) GAT and iCare IC200 in sitting position. (B) GAT and iCare HOME2 in sitting position. (C) iCare 
IC200 and iCare HOME2 in sitting position. (D) iCare IC200 and iCare HOME2 in supine position. The upper and lower limits of agreement are indicated with dotted lines 
above and below the x-axis, respectively. No significant correlation exists between the corresponding IOP difference and mean IOP in any Bland–Altman plot.
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was only 0.00 ± 1.10 mmHg (95% CI, −0.37 to 0.37, LOA, −2.18 to 2.17). No significant correlations were observed 
between the differences of the two kinds of IOP values and their means (Pearson correlation, P = 0.334 and P = 0.431, 
respectively).

No significant correlation was found between any demographic parameter (age, SE, CCT, CH, MD, cpRNFL 
thickness, diastolic and systolic blood pressure, pulse rate and glaucoma eye drop score) and the difference of iCare 
IC200 tonometry and iCare HOME2 self-tonometry results, in any position (P ≥ 0.084). Similarly, no significant 
correlation was found between the demographic parameters and the sitting IOP difference of GAT and iCare HOME2 
self-tonometry (P ≥ 0.156). For all but one demographic parameter, a similar lack of correlation was seen regarding the 
sitting IOP difference of GAT and iCare IC200 tonometry (P ≥ 0.170), but for CH a significant negative relationship was 
found (r = −0.411, P = 0.013) showing that the between-methods difference decreases with increasing viscoelastic 
damping capacity of the cornea.20

The absolute individual IOP differences between iCare IC200 tonometry and iCare HOME 2 self-tonometry were 
similar in both sitting (median: 0.900, IQR, 1.05) and supine positions (median: 0.900, IQR, 0.980; P = 0.362).

Discussion
In the current cross-sectional study, iCare HOME2 self-tonometry was investigated for its agreement with operator 
conducted iCare IC200 tonometry in both sitting and supine positions on Japanese POAG and NTG patients. The clinical 
importance of our study design is explained by the unmet need of reliable HOME tonometry, HOME self-tonometry and 
in particular HOME self-tonometry in supine position. While office time sitting IOP measurements are reliably made 
using GAT, which was also included in the current study, sitting and supine self-tonometry are still not routinely included 
in glaucoma diagnostics, and have not yet received a role in IOP measurement during long-term glaucoma care. Since 
IOP can considerably fluctuate over day and night, and supine IOP is higher than sitting IOP, the missing information 
pieces may negatively influence the early detection of IOP spikes in glaucoma eyes under topical medication, and may 
cause a delay in the detection of IOP related risk factors of future structural progression and functional deterioration.

In the past decades several devices were developed for HOME tonometry,3,21,22 but none of them gained a wide 
clinical acceptance due to their technical limitations. The first version of the iCare HOME self-tonometer provided 
reliable IOP measurements only in sitting position, and the measured IOP values were not displayed for the patients. The 
measurement results had to be downloaded separately by clinicians.23,24

The iCare HOME2 device, which is a recent development and offers an easy-to-use IOP measurement with a light 
and small instrument without the need of topical anaesthesia, may potentially fill the gap in HOME tonometry. The few 
previous publications report on an acceptable agreement with GAT in the sitting position,8,11–13 which was confirmed in 
our current investigation with the 1.2 mmHg mean between-device IOP difference in sitting position and the correspond
ing 0.844 ICC value. Although our current results are comparable with the previous reports, our LOA ranged from −2.07 
to 4.14 mmHg, which may not be fully satisfactory for clinical use in NTG patients. In addition, the mean IOP difference 
between GAT and iCare IC200 in the sitting position was relatively large (2.2 mmHg) in our study. However, Sachdeva 
et al16 also reported a 2.2 mmHg mean difference between their GAT and iCare IC200 IOP results, while Nakakura et al23 

reported an even higher (3.0 mmHg) mean difference. Thus, our current results may more reflect to a general clinical 
problem than a poor technical performance of the current investigators. Compared to the ICC between the GAT and iCare 
HOME2 results in the sitting position, the ICC between GAT and iCare IC200 was lower. This may be due to the 
positioning differences of the two iCare devices: during IOP measurement, the iCare HOME2 device contacts both the 
forehead and cheek at two points, whereas the iCare IC200 contacts only the forehead at a single point. Therefore, the 
iCare HOME2 device may be less susceptible to hand movements or instability than the iCare IC200 instrument.

However, the primary goal of our investigation was to clarify the agreement of iCare IC200 tonometry and iCare 
HOME2 self-tonometry in sitting and supine body positions, respectively, on POAG and NTG patients, who received one 
single training session prior to self-tonometry. As shown in the inclusion criteria and Table 1 the central visual functions 
of the study eyes were sufficient to optimally positioning the device probe, even if the mean 24-degree VF deterioration 
ranged between the early and advanced damage categories. While a recent investigation compared the sitting IOP 
measurement results obtained with iCare IC200 tonometry and iCare self-tonometry, and found a 0.92 mmHg mean 
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between-methods difference,12 to our knowledge no similar comparisons were published for the supine body position 
IOP values. In our current investigation, the mean sitting IOP was 1.0 mmHg higher with iCare HOME2 self-tonometry 
than iCare IC200 tonometry. Thus, our mean difference is similar to the previously published mean difference.12 

Interestingly, however, in our study the iCare HOME 2 values were higher, while in the previous publication the 
iCare IC200 tonometry values were greater.12 In our current investigation, the difference between the sitting iCare IC200 
and iCare HOME2 IOP values was statistically significant. However, the 1 mmHg between-methods difference does not 
seem to be clinically significant, and the correlation between the sitting iCare IC200 tonometry and iCare HOME 2 self- 
tonometry values was good (ICC: 0.899).

No technical problem, subjective complaints or ocular injuries occurred during the self-tonometry session. When the 
supine IOP results were compared between iCare IC200 tonometry and iCare HOME2 self-tonometry, we found no 
difference between the methods (mean difference: 0.0 mmHg, ICC = 0.976). This result suggests that the supine body 
position does not represent an obstacle against accurate IOP self-measurements with the iCare HOME 2 device for 
trained POAG and NTG patients. One possible explanation for the better agreement observed in the supine position 
compared with the sitting position is that during supine measurements the head is supported by the bed, which may 
reduce head movement and allow more stable IOP measurements.

Since no proportional bias was found between the corresponding between-methods mean IOP values and between- 
methods IOP difference values in any of the between-method comparisons (Figure 1), our results show a clinically 
satisfactory agreement in the tested 10 to 31 sitting GAT IOP range, for all comparisons.

It is also of clinical importance that no significant relationship was found between any demographic parameter (age, 
SE, CCT, CH, MD, cpRNFL thickness, diastolic and systolic blood pressure, pulse rate and glaucoma eye drop score) 
and the between-iCare devices IOP differences. While no correlation was observed between CH and the GAT–sitting 
iCare HOME2 IOP difference, we found a significant negative correlation between CH and the GAT– sitting iCare IC200 
IOP difference. This is similar to the results of an earlier investigation in which a negative correlation between CH and 
the IOP difference between GAT and the first-generation iCare HOME tonometer was found.25 It has been shown that 
lower CH is associated with a greater discrepancy between GAT and sitting iCare measurement results: IOP measured 
with GAT is more strongly influenced by CH than IOP measured with iCare HOME tonometry.25 This suggests that iCare 
devices are less affected by low CH than GAT, which gains a special importance in patients with low CH. Since in NTG 
corneal rigidity is lower than in normal subjects and high-tension glaucoma patients,26 and our patient population 
(similarly to the general population in Japan) contained several NTG patients, our results underline the influence of IOP 
measurement method on the results. In contrast to our results, in a previous investigation a significant negative 
correlation was found between CCT and both the GAT−iCare IC200 tonometry and the GAT−iCare HOME2 self- 
tonometry differences.12 In that study, however, the CCT range was unusually large (445 to 710 µm), while in our 
investigation it represented a more typical CCT range (447 to 601 µm).

Our study has limitations. First of all, several glaucoma patients suffer from complex conditions (eg advanced 
cataract, severe central visual function deterioration, mental conditions or early postoperative status) which do not make 
self-tonometry possible. For them, our study does not provide clinical benefits. The investigation was made on Japanese 
POAG and NTG eyes, therefore our results may not be automatically applied to other ethnic populations. At the same 
time, this is a strength of the study since according to our knowledge no previous investigations with iCare HOME2 self- 
tonometry were conducted on Asian eyes. Due to our study design, the eyes were topically anaesthetized when both the 
sitting and the supine iCare HOME2 self-tonometry measurements were made. More than three decades ago one of the 
current authors has shown that topical anaesthesia leads to a decreased IOP difference from the GAT values, when the 
Expert Advanced Logic Pneumotonometer is used.27 The difference was attributed to the ocular surface inconvenience 
caused by the air-puff effect, which was eliminated when topical anaesthesia was used before the IOP measurements. In 
the current investigation, however, we used a deceleration-based instrument family, which causes no ocular surface/ 
corneal inconvenience. Therefore, we do not think that the topical anaesthesia used before the GAT measurements had 
any clinically significant effect on the iCare HOME2 self-measurements at ten to twenty minutes after the oxybuprocaine 
instillation. Since iCare HOME2 self-measurement in the supine position was performed last among the IOP measure
ments, the better agreement may also have been influenced by a learning effect. Finally, our study design allowed only an 
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approximation of the clinically relevant use of the iCare HOME2 self-tonometer, since the participants performed the test 
during the day in a supervised manner in a clinical setting and not in their homes, and their technical performance could 
be better under the above conditions than in the targeted home situation at waking up from sleep during the night.

Conclusion
The current cross-sectional investigation showed that the agreement between GAT, iCare IC200 tonometry and iCare HOME2 
self-tonometry is good in sitting position, and it is excellent between iCare IC200 tonometry and iCare HOME2 self-tonometry in 
supine position. In the 10 to 31 mmHg IOP range, no proportional bias was found, and we did not find any significant correlation 
between the participants’ and study eyes’ demographic parameters and the between iCare-methods differences. The patient 
education and training session was short and effective, and no technical problems appeared during the self-tonometry sessions. 
Even if the current results were not obtained from nighttime unsupervised self-tonometry performed in the patients’ homes, our 
results suggest that iCare HOME2 self-tonometry may potentially be applied by trained glaucoma patients for home tonometry 
and nighttime supine self-tonometry and may potentially support clinical decision making in long-term glaucoma management.
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