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Purpose: To evaluate the effect of routine health examination (RHE) for screening primary

open angle glaucoma (POAG) in Eastern China.

Materials and Methods: We enrolled patients with newly diagnosed and untreated POAG

admitted to the Eye, Ear, Nose and Throat Hospital of Fudan University, Shanghai, China.

Patients who were screened on RHE and then diagnosed with POAG were classified into the

RHE group. The rest were classified as the non-RHE group. Demographic and ocular

characteristics, 24-hour intraocular pressure (IOP), and glaucoma grade classified as the

mild, moderate and severe groups according to glaucomatous optic neuropathy evaluated

based on the enhanced Glaucoma Staging System were compared between the two groups.

Results: In total, 172 patients with POAG (74 cases in the RHE group and 98 cases in the

non-RHE group) were enrolled. The average age of patients in the RHE and non-RHE

groups was 47.53 ± 1.48 years and 51.47 ± 1.46 years, respectively (P = 0.064), while the

average mean deviation (MD) was 5.98 ± 0.66 dB and 9.79 ± 0.80 dB (P = 0.001),

respectively. The frequency of mild, moderate and severe grade glaucoma in the RHE

group was 47.3%, 36.5%, and 16.2%, respectively, while that in the non-RHE group was

27.6%, 31.6%, and 40.8%, respectively (P = 0.001). The presumed visual field MD progres-

sion rate for Chinese patients with untreated POAG was 0.97 dB/year. Additionally, the 24-

hour IOP curve in the two groups was similar, with the exception of the IOP at 10:00 PM and

2:00 AM, which was higher in the RHE group than that in the non-RHE group.

Conclusion: Our study showed RHE was an important and practical method to screen for

POAG in Eastern China. RHE also assisted with an earlier diagnosis of POAG and may

assist in preventing visual field loss.

Keywords: primary open angle glaucoma, screening, routine health examination, visual field

progression

Introduction
Primary open angle glaucoma (POAG), a leading cause of blindness, is character-

ized by visual field loss due to irreversible retinal ganglion cell death.1 In China, the

overall prevalence of POAG in 2015 was 1.02%, ranging from 0.74% in individuals

aged 40 to 3.02% in individuals aged 80 years in males and ranging from 0.54% to

2.24% in females.2 In China, the number of people with POAG is expected to

increase from 6.06 million in 2020 to 9.59 million in 2050.2 As most early cases are
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painless and asymptomatic, POAG is often diagnosed late.

In developed western countries, more than half of POAG

cases are undetectable.3–6 In Korean, among those diag-

nosed with POAG, only 8.0% patients were aware that

they had the disease.7 In China, several population-based

surveys showed that only 6.1–12% of patients with POAG

had been previously diagnosed while the majority of

patients were newly diagnosed during their participation

in studies.8–11 The low rate of POAG diagnosis is a matter

of public health concern.

Typically, there are two main sources of presumptive

POAG cases in China. The first source is routine health

examination (RHE) screening: individuals undergo a routine

health examination, including direct ophthalmoscopy through

un-dilated pupils, conducted by experienced ophthalmologists

(usually not glaucoma specialists) in health examination cen-

ters. Individuals with a suspected glaucomatous change on the

optic nerve will be referred to a hospital. Suspected glauco-

matous optic neuropathy is defined as a vertical cup-to-disc

ratio (VCDR) ≥ 0.6, VCDR difference ≥ 0.2 between the eyes,

minimal neural rimwidth < 0.1 times the disc diameter, or disc

hemorrhage. The second source is outpatient opportunistic

screening (OOS, also referred to as non-RHE screening in

this study): people visit a clinic or hospital for decreased

vision, eye swelling, eye pain, dry eyes, or other symptoms

and undergo slit-lamp examination, intraocluar pressure (IOP)

measurement and fundus examination. Individuals with a

suspected glaucomatous optic neuropathy, suspected retinal

nerve fiber layer defect, or an IOP > 21 mmHg are considered

as presumptive glaucoma patients. All presumptive glaucoma

patients are referred to a glaucoma specialists to receive a

series of ocular examinations to ascertain the finally diagnosis.

Although RHEs are thought to be helpful in screening for

POAG, their actual effect on screening for POAG in clinics

has not been evaluated to date.

Therefore, we conducted a cross-sectional hospital-

based study to identify patients with newly diagnosed

and untreated POAG. We analyzed the differences

between the patients referred by RHE (RHE group) and

OOS (non-RHE group) to evaluate the effect of RHE on

screening for POAG in Eastern China.

Materials and Methods
Study Design
We conducted a cross-sectional, observational, hospital-

based, parallel-group study from 2013 to 2017 in the

Eye, Ear, Nose and Throat (ENT) Hospital of Fudan

University, Shanghai, China, which is the biggest eye

center in Eastern China.

Patients
Patients aged ≥30 years with newly diagnosed and

untreated POAG who were referred to the Eye and ENT

Hospital of Fudan University in Shanghai, China were

enrolled. Study participants were asked whether they had

presumptive POAG on RHE screening. The diagnosis of

POAG was confirmed by a glaucoma specialist after a

comprehensive examination, which involved a structured

ocular and systemic history taking and evaluation of the

best corrected visual acuity (BCVA, E charts at a distance

of 5 meters), slit lamp examination, Goldmann applanation

tonometry (GAT, Haag Streit AG, Bern, Switzerland),

gonioscopy, fundoscopy (CR-DGi Non-mydriatic retinal

camera, Canon, Japan), central corneal thickness (CCT),

axial length (AL), and reliable visual field testing

(Humphrey automated perimetry, Carl Zeiss Medithech,

Inc., Dublin, CA 30–2 threshold program or OCTOPUS

101 automated perimetry).

Visual-field defects defined by Humphrey automated

perimetry had to meet at least two of the following criteria:

(1) a cluster of three or more non-edge points, all of them

depressed on the pattern deviation plot at a P < 5% level

and one of them depressed with P < 1% level, (2)

Glaucoma Hemifield test values outside the normal limits,

(3) pattern standard deviation (PSD) outside 95% of nor-

mal limits (fixation losses ≤ 20%, false-positive and false-

negative responses ≤ 15%). Visual-field defects tested by

OCTOPUS automated perimetry needed to have one spot

depressed by 10 dB, two contiguous spots depressed by 5

dB each, or three contiguous spots depressed by 2 dB each

(Reliability Factor ≤ 15%).1,12,13

Exclusion criteria for ocular conditions were previous

intraocular surgery, history or signs of ocular inflamma-

tion, corneal conditions, or other anatomical abnormalities

preventing reliable tonometry, and the use of any topical

medication except artificial tears. Exclusion criteria for

systemic conditions were as follows: diseases that could

affect the optic nerve such as intracranial neoplasms, mul-

tiple sclerosis, or history of intracranial surgery history.

The initial IOP was defined as that obtained using GAT

at the patient’s first visit to the clinic during office hours.

24-Hour IOP Measurements
In all patients with newly diagnosed POAG in this study,

24-hour IOP measurements were obtained. Study
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participants were hospitalized to obtain 24-hour IOP mea-

surements using a non-contact tonometer (NIDEK, Japan)

by residents. The IOPs of both eyes were measured every

two hours from 8:00 AM to 6:00 AM the next day. The

subjects were instructed to sit or stand freely in the room

until they went to bed after IOP measurements at 10:00

PM. From 00:00 AM to 6:00 AM, the participants were

woken up every two hours and the IOP was measured

instantly in the sitting position. Three measurements

were taken for each eye at each time point, and the average

values were adjusted by the CCT and then used for

analysis.14

The peak and trough IOPs were noted as the highest

and lowest values among the 12 IOP values observed over

the 24-hours of follow-up. IOP variation was calculated

based on the difference between the peak and trough IOPs.

The mean IOP was calculated as the average of IOP values

at all time points, the diurnal mean IOP was calculated as

the average of IOP values from 8:00 AM to 8:00 PM, and

the nocturnal mean IOP was calculated as the average of

IOP values from 10:00 PM to 6:00 AM. The mean diurnal-

to-nocturnal IOP change was determined by subtracting

the nocturnal mean IOP from the diurnal mean IOP.

Glaucoma Grade
Glaucomatous optic neuropathy was evaluated based on

the enhanced Glaucoma Staging System 2 (GSS 2).15

Briefly, according to the mean deviation (MD) and PSD

or loss variance (LV) determined by the visual field tests,

glaucomatous optic neuropathy can be classified from

stage 0 to 5. We formed subgroups as follows: stages

0–1, 2–3, and 4–5 as the mild, moderate, and severe

groups, respectively.

POAG Subtypes
In the 24-hour IOP curve, patients with a peak IOP ≤
21 mmHg in both eyes throughout the 24-hour period

were diagnosed as having normal tension glaucoma

(NTG). Those with a peak IOP > 21 mmHg in either eye

were diagnosed as having hypertension glaucoma

(HTG).12

Predicted Progression Model
Since visual field progression in POAG is usually linear,

the progression rate can be calculated through MD pro-

gression divided by the observation time.16–19 We esti-

mated the progression rate based on the difference in the

average MD between the RHE and the non-RHE groups

divided by the difference of average years between the

groups. We then set up a linear model to predict the

average visual field progression rate in Chinese patients

with untreated POAG.

Data and Statistical Analysis
For all eligible participants, only the right eye was

included in the analysis. All data were collected and sta-

tistically analyzed using IBM SPSS Statistics (Version

25.0). Categorical variables were described using frequen-

cies and constituent ratios, and chi-squared tests were used

to determine the statistical significance. Continuous vari-

ables were described as means and the standard error of

the means (SEM) and were compared using Student’s

t-tests. A P-value < 0.05 was defined as statistically

significant.

Results
Overall, 172 participants with POAG were enrolled into

the study: 74 (43%) and 98 (57%) subjects were included

in the RHE and non-RHE groups. As shown in Table 1,

the demographic characteristics of those in the RHE and

non-RHE groups did not significantly differ based on sex

(P = 0.759), systemic disease (P = 0.596–0.89), smoking

(P = 0.741), or a family history of glaucoma (P = 0.596).

However, the mean (± SEM) age in the RHE and non-

RHE group was 47.53 ± 1.48 years and 51.47 ± 1.46 years

(P = 0.064), respectively.

The ophthalmic characteristics between the two groups

neither significantly differed in terms of the high myopia

ratio (P = 0.978), AL (P = 0.834) and initial IOP (P =

0.829), nor did the CCT significantly differ between the

groups (P = 0.324). The mean (± SEM) vertical cup/disk

ratios in RHE and non-RHE group were 0.73 ± 0.02 and

0.80 ± 0.06, respectively (P = 0.286). The mean (± SEM)

MD in the RHE group was significantly lower than that in

the non-RHE group (5.98 ± 0.66 dB vs 9.79 ± 0.80 dB,

P=0.001). Overall, 54.1% and 64.3% of patients in the

RHE and non-RHE groups were diagnosed with NTG

(P= 0.175).

The glaucoma grades in all participants significantly

differed between the RHE and the non-RHE groups

(P=0.001). Overall, 47.3%, 36.5%, and 16.2% of those in

the RHE group and 27.6%, 31.6%, and 40.8% of those in

the non-RHE group had mild, moderate and severe glau-

coma, respectively (Figure 1).

To exclude the deviation of CCT when measuring

IOP, IOPs were corrected using CCT and were used in

Dovepress Fang et al

Risk Management and Healthcare Policy 2020:13 submit your manuscript | www.dovepress.com

DovePress
885

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


the 24-hour IOP analysis.11 The corrected IOPs in the

two groups at 12 time points over 24-hours are com-

pared in Figure 2. The shape of the IOP fluctuation over

24 hours was similar in the two groups: the IOP gradu-

ally decreased from the morning to the afternoon in the

day time while the IOP increased slowly at night. The

IOPs at night in the RHE group were lower than those

in the non-RHE group. The mean (± SEM) IOPs at

10:00 PM and 2:00 AM in RHE group were 13.22 ±

0.45 mmHg and 14.84 ± 0.51mmHg, respectively, while

the mean (± SEM) IOPs at 10:00 PM and 2:00 AM in

the non-RHE group were 14.24 ± 0.39 mmHg and 16.11

± 0.47 mmHg, respectively (P = 0.09 at 10:00 PM and P

= 0.069 at 2:00 AM, respectively). However, there were

no significant differences in the IOPs between the two

groups at any of the 12 time points.

Among those with the NTG subtype, the IOPs at night

in the RHE group were lower than those in the non-RHE

group (Figure 3). In particular, the mean (± SEM) IOP at

10:00 PM in the RHE group was significantly lower than

that in the non-RHE group (11.5 ± 0.49 mmHg vs 13.28 ±

0.039 mmHg, P = 0.005).

Among those with the HTG subtype, the IOP at night

in the RHE group was still lower than that in the non-RHE

group (Figure 4). In particular, the mean (± SEM) IOP at

2:00 AM in the RHE group was significantly lower than

that in the non-RHE group (16.75 ± 0.69 mmHg vs 19.16

± 0.74 mmHg, P = 0.044).

As shown in Table 2, the mean IOPs, the diurnal mean

IOPs, and the nocturnal mean IOPs in the RHE group and the

non-RHE group did not significantly differ. Additionally, there

was no significant difference in the mean diurnal-to-nocturnal

IOP change, peak IOP, trough IOP, and the IOP variation

between the two groups. However, among those with the

NTG subtype, the mean (± SEM) IOP change in the RHE

group was significantly differed from that in the non-RHE

group (0.20 ± 0.28 mmHg vs −0.57 ± 0.21 mmHg, P = 0.029).

The average visual field progression rate in the untreated

Chinese POAG patients was estimated as 0.97 dB/year

(Figure 5). If these patients did not receive any treatment, the

Table 1 Demographic and Ophthalmic Characteristics of Patients in RHE Group and Non-RHE Group

RHE Group Non-RHE Group P- value

Number 74 98

Sex 0.759

Male 47 (63.5) 60 (61.2)

Female 27 (36.5) 38 (38.8)

Age (years) 47.53 ± 1.48 51.47 ± 1.46 0.064

Systemic diseases

Hypertension 16 (21.6) 18 (18.4) 0.596

Diabetics 7 (9.5) 8 (8.2) 0.765

Thyroid diseases 2 (2.7) 3 (3.1) 0.89

Migraine 1 (1.4) 2 (2.0) 0.732

Smoking 10 (13.5) 15 (15.3) 0.741

Family history 16 (21.6) 18 (18.4) 0.596

High myopia 22 (29.7) 31 (31.6) 0.978

Axial Length (mm) 25.16 ± 0.22 25.22 ± 0.19 0.834

CCT (μm) 540.93 ± 4.15 535.49 ± 3.61 0.324

Initial IOP (mmHg) 16.69 ± 0.41 16.81 ± 0.34 0.829

Vertical C/D 0.73 ± 0.02 0.80 ± 0.06 0.286

MD (dB) 5.98 ± 0.66 9.79 ± 0.80 0.001

Subtype 0.175

HTG 34 (45.9) 35 (35.7)

NTG 40 (54.1) 63 (64.3)

Notes: Statistical comparisons analyzed by chi-square test or Student’s t-test. Data are described as number and proportions or means ± standard error of the means.

Abbreviations: RHE, routine health examination; CCT, central corneal thickness; IOP, intraocular pressure; C/D, cup to disk ratio; MD, mean deviation; HTG, hypertension

glaucoma; NTG, normal tension glaucoma.
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predicted average age of patients with MD=20 dB was 62

years and the predicted average age of patients without a

central visual filed was 72 years.

Discussion
POAG is a chronic irreversible optic nerve degeneration

disease.1 Although the importance on the early diagnosis

of POAG is well-known, the percentage of POAG patients

with mild glaucomatous damage at the time of diagnosis is

low globally. The most effective and cost-effective means

of screening for POAG remains controversial.3 In China,

RHE including direct ophthalmoscopy is an important

method to screen for POAG. In our study, 43% of patients

with newly diagnosed POAG were referred by RHE.

However, the impact of RHE on screening POAG in

China is still unknown. In this cross-sectional study, all

patients with newly diagnosed and untreated POAG were

divided into RHE and non-RHE groups. The data between

these two groups were compared to evaluate the efficacy

of RHE on the early diagnosis of POAG in Eastern China.

RHE can improve the rate of early POAG diagnosis. In

our study, the average age of the RHE group was 3.94

years younger than that of the non-RHE group.

Additionally, the MD of those in the RHE group was

much lower than that of those in the non-RHE group

(5.98 dB vs 9.79 dB), showing that patients in the RHE

group had less visual field loss. On comparing the glau-

coma grade in these two groups, we found that 47.3% and

27.3% of those in the RHE and non-RHE groups had mild

glaucoma. Additionally, 16.4% and 40.8% of those in the

Figure 1 Proportion of mild, moderate, and severe glaucoma patients in the RHE and

non-RHE groups. There were significant differences between the two groups (P=0.001).

Abbreviation: RHE, routine health examination.

Figure 2 The 24-hour IOPs of patients with POAG in the RHE and non-RHE groups. At night, the IOPs in the RHE group were lower than those in the non-RHE group.

However, the differences in IOP at all 12 time points between the two groups did not statistically differ.

Abbreviations: IOP, intraocular pressure; POAG, primary open angle glaucoma; RHE, routine health examination; SEM, standard error of the means.
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RHE and non-RHE group had severe glaucoma. Our find-

ings thus support the notion that RHE can significantly

increase the rate of early POAG diagnosis. Our results are

consistent with those from a Korean study in which the

MD of newly diagnosed POAG patients referred by mass

screening through the use of non-mydriatic fundus photo-

graphy was much lower than those referred by opportu-

nistic use of findings at primary eye clinic (3.08 dB vs

6.70 dB).7 Their results suggest that RHE screening,

including non-mydriatic fundus examination, can increase

the early POAG diagnosis when compare to non-RHE

screening.

Early diagnosis is the prerequisite for early treatment.

Several studies have showed that treatment of POAG can

decrease the rate of visual field deterioration and extend

patients’ time in life with usable vision.20–24 Therefore,

RHE screening for POAG is presumed to improve

patients’ quality of life.

Figure 4 The 24-hour IOPs of patients with HTG in the RHE and non-RHE groups. The IOP at 2:00 AM significantly differed between the two groups (P=0.044).

Abbreviations: IOP, intraocular pressure; HTG, high tension glaucoma; RHE, routine health examination; SEM, standard error of the means.

Figure 3 The 24-hour IOPs of patients with NTG in the RHE and non-RHE groups. During the nighttime, the IOPs in the RHE group were lower than those in the non-RHE

group. The IOP at 10:00 PM significantly differed between the two groups (P=0.005).

Abbreviations: IOP, intraocular pressure; NTG, normal tension glaucoma; RHE, routine health examination; SEM, standard error of the means.
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Both RHE and non-RHE screening depends on the pri-

mary evaluators. RHE screening usually only entails direct

ophthalmoscopy through un-dilated pupils without the use of

any other ocular instrument in health examination centers in

China. It totally depends on the primary evaluators’ observa-

tions. Conversely, there are some ocular instruments includ-

ing slit-lamps, direct or indirect ophthalmoscopy, IOP

measurement instruments, and the fundus camera which

can be used in non-RHE screening. Primary evaluators in

non-RHE screening can evaluate presumptive glaucoma

patients using more reliable evidences. Therefore, RHE

screening might produce a higher false-positive rate than

non-RHE screening, as reported in a previous study.7

Twenty-four hour IOP measurements can provide more

information than office-time IOP. In all patients with newly-

diagnosed untreated POAG in our study, 159 (92.4%) patients

had an initial IOP ≤ 21mmHg; only 13 (7.6%) patients had an

initial IOP > 21 mmHg. In the 24-hour IOP measurements,

103 (59.9%) patients had a peak IOP ≤ 21mmHg and 69

(40.1%) patients had a peak IOP >21 mmHg. Approximately

one third of patients with an initial IOP ≤ 21mmHg had a peak

IOP > 21mmHg during the 24-hour IOP monitoring period.

These findings showed that most peak IOPs occurred outside

of office hours. Thus 24-hour IOP measurements can provide

more information than those measured during office hours and

can be used to devise more targeted treatment plan according

to 24-hour IOP measures.

The trends in IOP among untreated POAG patients with

disease progression are important to understand; however,

there are limited data on these factors. The investigation of

untreated unilateral POAGmight provide us with some useful

information. In previous studies, there were no significant

differences in the 24-hour IOP monitoring parameters includ-

ing the mean IOP, peak IOP, trough IOP, and the fluctuation in

IOP (peak IOP- trough IOP) between the glaucomatous and

non-glaucomatous eyes of unilateral POAG patients.25,26

Meanwhile, the vertical cup/disc ratios and the MD in glauco-

matous and non-glaucomatous eye were 0.6±0.2 versus 0.5

±0.1, and 5.41±4.67 dB versus 1.05±1.11 dB, respectively.25,26

These studies suggested that there was no obvious change in

the 24-hour IOP curve during the early stage of glaucoma.

However, the 24-IOP trend during the middle stage of glau-

coma remains unknown. In our cross-sectional study, we used

the data from the RHE (early diagnosis group, average

MD=5.98 dB, vertical cup/disc ratio=0.73) and the non-RHE

(late diagnosis group, average MD=9.79 dB, vertical cup/disc

ratio=0.80) groups to evaluate the IOP trends for untreated

patients with POAG during the middle stage of glaucoma. TheT
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initial IOPs and themean IOPs at 24 hours in theRHEand non-

RHEgroupswere similar and consistentwith thefindings from

previous studies.12,13,25–27 These findings suggested that the

average IOP in the untreated POAG population did not sig-

nificantly change as the disease progressed during the middle

stage of glaucoma. However, the IOP at 10:00 PM and 2:00

AM in the non-RHE group was higher than that in the RHE

group. Among the NTG patients, the IOP at 10:00 PM was

significantly higher in the non-RHE group than in the RHE

group. Additionally, in the HTG patients, the IOP at 2:00 AM

was significantly higher in the non-RHEgroup than in theRHE

group. These findings might suggest that IOP at 10:00 PM and

2:00 AM in untreated POAG patients might increase with

diseases progression during the middle stage of glaucoma.

It is important to determine the likelihood of disease

progression in order to properly manage patients with

POAG.Many studies have found that visual field progression

in POAG is usually linear and MD is an important index for

visual field progression.16–19 A 12-year longitudinal study

reported on untreated open angle glaucoma eyes with an

average progressive MD deterioration of 0.96 dB/year.28 In

the CNTGS study, the mean MD progression rate for

untreated NTG was 0.41 dB/year.2,9 Additionally, in the

EMGT study, the mean MD progression rates for untreated

open angle glaucoma were 1.08 dB/year overall, and 1.31

dB/year, 0.36 dB/year, and 3.13 dB/year for HTG, NTG, and

pseudoexfoliation glaucoma, respectively.30 Progression was

considerably and significantly faster in older patients.2,9,30 In

this study, we found that the progression rate for untreated

POAG patients was 0.97 dB/year, which was similar to that

previously reported.28,30 These findings suggest that

untreated POAG patients in China have similar progression

patterns to patients in western countries, which might assist

Chinese doctors in evaluating the efficacy of POAG treat-

ment in the future. For patients without specific data on visual

field progression during their untreated periods, their visual

field progression rates can be compared with 0.97 dB/year to

evaluate the effect of treatment. Moreover, the optimal dura-

tion between two visual field examinations for presumptive

POAG cases with an initial IOP ≤21 mmHg might be sug-

gested to be 1 year. An interval of 3–6 months might be too

small to detect visual field progression.

This study was subject to several limitations which

merit mentioning here. First, it did not investigate the

total number of presumptive POAG patients referred by

RHE or non-RHE. Additionally, the accuracy and specifi-

city of the two screening methods cannot be compared in

this study. Second, we did not compare the cost-effective-

ness of the two screening methods, this might be an

important factor to consider in public health programme

planning. Third, the visual progression rate was evaluated

by the difference of the age and MD in the RHE and non-

RHE groups rather than the comparison of progression

within the same patients. This value was therefore indir-

ectly estimated rather than directly calculated. The true

progression rate in untreated Chinese POAG patients still

requires further investigation.

In conclusion, this study showed that RHE was an impor-

tant and practical method to screen for POAG in Eastern

China. RHE can assist in an earlier diagnosis of POAG and

might prevent more visual field loss. Moreover, the IOP at

2:00 AM or 10:00 PM in the untreated POAG eyes was

estimated to increase with disease progression in the middle

stage of glaucoma. Additionally, the visual field progression

rate among this cohort of Chinese patients with POAG was

similar to that reported in western countries. However, only

43% of the newly diagnosed patients with POAG in this

study were referred by RHE to our hospital in Shanghai,

which is one of the most developed areas in China. We

presume that the proportion of newly diagnosed patients

with POAG referred by RHE in China is lower than that

reported in this study. Thus, efforts are needed to educate

people regarding the effectiveness of RHE on POAG screen-

ing. Broader use of RHE will benefit the earlier diagnosis of

other ocular diseases, leading to a potential future reduction

in disease burden. Additionally, it could sequentially improve

patients’ quality of life.

Figure 5 Predicted model of visual field defect progression with age. This model

showed that the average progression rate was 0.967dB/year and the predicted

average age of patients without a central visual field was 72 years.
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