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IMPORTANCE Some patients may become stressed when they are informed they have
developed glaucoma. Clinicians should be aware that informing patients of the diagnosis of
glaucoma might be associated with a reduction in the patient’s mental health.

OBJECTIVE To test whether mental health status as assessed by the National Eye Institute’s
Visual Function Questionnaire-25 (VFQ) decreases in patients with ocular hypertension after
the diagnosis of early primary open-angle glaucoma (POAG).

DESIGN, SETTING, AND PARTICIPANTS This cohort study was a post hoc analysis of prospective
data from The Ocular Hypertension Treatment Study (OHTS) phase 1 and 2 among all
participants with ocular hypertension who developed early POAG and had completed a VFQ
within 2 years before and within 2 years after POAG diagnosis. The VFQ was administered
every 2 years between January 2001 and December 2008. Propensity-matched participants
with ocular hypertension who did not develop POAG over the same period were selected as
controls. This analysis was conducted between March 7, 2024, and March 20, 2025.

MAIN OUTCOME MEASURES The main outcome was change in VFQ mental health score before
and after POAG diagnosis in the POAG group compared with change over the same period in
matched controls who did not develop POAG.

RESULTS Fifty participants developed POAG and met criteria for inclusion (mean [SD] age,
67.9 [9.2] years; 21 [42%] female; and 17 [34%] Black). There were 100 matched OHTS
control participants who did not develop POAG (mean [SD] age, 66.6 [9.3] years; 37 [37%]
female; and 34 [34%] Black). Among participants who developed POAG, the mean (SD)
pre-POAG and post-POAG VFQ mental health scores were 94.5 (8.6) and 88.0 (13.6),
respectively, for a mean (SD) change of −6.5 (11.3). In the matched control group, the mean
(SD) preperiod and postperiod VFQ mental health scores were 93.3 (8.9) and 92.6 (8.0),
respectively, for a mean (SD) change of −0.7 (8.3). The mean (SD) difference between the
POAG group and control group in pre- and post-VFQ mental health scores was −5.8 (9.4)
(95% CI, −9.05 to −2.60; P = .048).

CONCLUSION AND RELEVANCE These findings support the need for further studies to confirm
the association between POAG diagnosis and a decrease in mental health score and to
develop strategies to inform patients about their POAG diagnosis without producing undue
distress, anxiety, and depression.
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P atient-reported mental health has been reported to de-
crease after diagnosis of some health conditions, even
when the conditions are asymptomatic, such as in sys-

temic hypertension, diabetes, or dyslipidemia.1-3 The associa-
tion of glaucoma with lower self-reported mental health has been
extensivelydocumented.4-6 However,mostofthesestudieswere
cross-sectional and included patients with moderate to severe
glaucoma. Data from the Ocular Hypertension Treatment Study
(OHTS) provided an opportunity to examine the effect of pri-
mary open-angle glaucoma (POAG) diagnosis early in the dis-
ease. We wondered whether patient-reported mental health as
assessed by the National Eye Institute’s Visual Function
Questionnaire-25 (VFQ)7 decreased after patients with ocular hy-
pertension in OHTS were informed of their conversion to POAG.
To address this question, we assessed change in the VFQ men-
tal health scale completed within 2 years before and within 2
years after the diagnosis of early POAG compared with a con-
trol group who did not develop POAG over the same time.

Methods
This cohort study is a retrospective analysis of data collected
prospectively in OHTS phase 1 and 2. The STROBE reporting
guideline was followed. All participants completed a written
informed consent form approved by the institutional review
board at each participating clinic. Incentives for participation
were not offered. The protocol has been published in detail.8

The VFQ was administered every 2 years between January 2001
and December 2008. We identified all participants who de-
veloped POAG and who had completed a VFQ within 2 years
before and within 2 years after POAG diagnosis. A control group
of OHTS participants who had not developed POAG and who
met the following criteria were selected at a 2:1 ratio: (1) comple-
tion of VFQ and clinical examination at corresponding times
to the POAG patients, (2) prescribed topical medication for ocu-
lar hypotension, and (3) propensity score matching (with a cali-
per width of 0.25 SD) based on self-reported age, sex, race and
ethnicity, number of systemic comorbidities, and better eye
mean deviation and visual acuity (logMAR).9

The primary hypothesis tested whether the diagnosis of
early POAG in OHTS was associated with a decrease in mental
health score compared with a matched control group that did
not develop POAG over the same period. The mental health
scale of the VFQ consists of 4 questions on frustration, em-
barrassment, lack of control, and worry.10 Change was also as-
sessed for the other 11 VFQ scale scores. Differences between
pre-and post-VFQ scale scores were calculated for each par-
ticipant. Signed rank tests were used to test the null hypoth-
esis of no difference between the pre- and post-VFQ scores. The
primary hypothesis used the Mann-Whitney nonparametric
test for differences between the POAG and control groups in
change in VFQ. Step-down Bonferroni adjustment was used
in all comparisons to adjust for multiple testing.11 A 2-sided
P < .05 was used to indicate statistical significance. All analy-
ses were conducted between March 7, 2024, and March 20,
2025, and were performed using SAS, version 9.4 (SAS
Institute Inc).

Table 1. Demographic and Clinical Characteristics of Participants
Who Developed POAG and Propensity Score Matched Controls
Who Did Not Develop POAG

Characteristic

Participants diag-
nosed with POAG
(n = 50)

Matched controls
(n = 100)

Baseline factors at randomization,
No. (%)a

Sex

Male 29 (58) 63 (63)

Female 21 (42) 37 (37)

Race and ethnicity

Black 17 (34) 34 (34)

White or Hispanicb 33 (66) 66 (66)

Time-specific factors at VFQ
measurement, mean (SD)

Age, y

Before POAG diagnosis 67.9 (9.2) 66.6 (9.3)

After POAG diagnosis 69.7 (9.4) 68.7 (9.3)

Better-eye mean deviation

Before POAG diagnosis −1.07 (1.39) −1.13 (2.47)

After POAG diagnosis −1.60 (1.73) −1.45 (2.67)

Better-eye logMAR visual acuity

Before POAG diagnosis 0.06 (0.13) 0.05 (0.13)

After POAG diagnosis 0.06 (0.14) 0.08 (0.17)

Snellen equivalent visual acuity

Before POAG diagnosis 20/23 20/22

After POAG diagnosis 20/23 20/24

No. of systemic comorbidities

Before POAG diagnosis 1.28 (1.16) 0.94 (1.07)

After POAG diagnosis 1.38 (1.18) 1.04 (1.17)

Time of VFQ measurement,
mo from randomization

Before POAG diagnosis 122.6 (23.7) 133.4 (4.6)

After POAG diagnosis 144.2 (20.1) 158.8 (5.6)

Prescribed topical medication
for ocular hypotension, No. (%)

Before POAG diagnosis 45 (90) 91 (91)

After POAG diagnosis 50 (100) 100 (100)

Abbreviations: POAG, primary open-angle glaucoma; VFQ, Visual Function
Questionnaire-25.
a Baseline demographic characteristics were self-reported by participants. Race

and ethnicity were collected to describe the sample because these
characteristics influence self-reported quality of life.

b These groups were combined because of the small sample size.

Key Points
Question Is informing patients of their conversion from ocular
hypertension to primary open-angle glaucoma (POAG) associated
with a decrease in mental health as assessed by the National Eye
Institute’s Visual Function Questionnaire-25 (VFQ)?

Findings In this cohort study of 50 participants who developed
POAG in the Ocular Hypertension Treatment Study, participants
had a lower VFQ mental health score after POAG diagnosis in the
absence of substantive changes in other VFQ scale scores and
clinically meaningful changes in clinical measures.

Meaning These results support the need for studies that develop
strategies to inform patients of POAG diagnoses while limiting
undue reductions in mental health status.
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Results

Fifty participants were identified who developed POAG in
OHTS phase 1 or 2 and had completed a VFQ within 2 years be-
fore and within 2 years after POAG diagnosis (mean [SD] age,
67.9 [9.2] years; 21 [42%] female and 29 [58%] male; 17 [43%]
Black and 33 [66%] White or Hispanic). Pre-POAG VFQ was
completed a median of 132 months (range, 66-150 months) af-
ter randomization, and the post-POAG VFQ was completed a
median of 150 months (range, 96-168 months) after random-
ization. Of the 50 participants who developed POAG by study
criteria,8 22 (44%) had diagnoses based on optic disc changes
(21 unilateral and 1 bilateral) and 28 (56%) on visual field ab-
normality with or without optic disc changes (25 unilateral and
3 bilateral). One hundred propensity score matched OHT con-
trols were selected who had VFQ surveys over the same time
period (mean [SD] age, 66.6 [9.3] years; 37 [37%] female and
63 [63%] male; 34 [34%] Black and 66 [66%] White or
Hispanic). Demographic and clinical characteristics of partici-
pants are reported in Table 1.

In the POAG group, the mean (SD) prediagnosis and post-
diagnosis VFQ mental health scores were 94.5 (8.6) and 88.0
(13.6), respectively, for a mean (SD) within-person difference
of −6.5 (11.3) (95% CI, −9.7 to −3.2; P < .001). No substantive
within-person differences were detected on the other 11 VFQ
scores (Table 2). In the propensity matched control group, the
mean (SD) prediagnosis and postdiagnosis VFQ mental health
scores were 93.3 (8.9) and 92.6 (8.0), respectively, for a mean
(SD) within-person difference of −0.7 (8.3) (95% CI, −2.32 to
0.99; P > .99). No substantive differences between preperi-
ods and postperiods were detected in the control group in the
other 11 VFQ scale scores (Table 2).

The primary hypothesis tested whether pre-post changes
in the mental health scores differed between the POAG group

and the control group. The mean (SD) difference between the
POAG and control groups was −5.8 (9.4), (95% CI, −9.05 to
−2.60; P = .048) (Table 2). The POAG and control groups did
not differ on the other 11 VFQ scale scores (Table 2).

Discussion
Many studies have linked glaucoma with depression and
anxiety.5 Among patients with manifest glaucoma damage, pa-
tient-reported perception of decreased visual function is
strongly correlated with lower mental health status.12,13 We be-
lieve our report is among the few to examine whether diag-
nosis of early POAG itself is associated with lowered patient-
reported mental health status in the absence of substantive
decreases in both self-reported visual functioning as as-
sessed by the VFQ and clinical measures of vision. The par-
ticipants with POAG included in this report for the most part
had unilateral, mild disease. Among OHTS participants newly
diagnosed with POAG, only the mental health VFQ scale (none
of the other 11 VFQ scales) decreased substantively after POAG
diagnosis. The propensity matched control group did not have
a decrease in the mental health scale or other VFQ scales.

The decrease in the VFQ mental health scores was as-
sessed within 2 years of POAG diagnosis, which suggests the
impact of diagnosis (diagnostic labeling) may not be tran-
sient. It is possible that persistent lower mental health scale
scores might reflect repeated examinations and discussions of
glaucoma at scheduled visits.

As advances in technology enable earlier diagnosis of
POAG, the impact of POAG diagnosis itself on mental health
becomes increasingly relevant. The diagnosis of POAG can trig-
ger fear of vision loss and blindness that may not reflect the
patient’s true clinical risk.14 Many patients who are diag-
nosed early in the course of the disease may be at low risk of

Table 2. Mean (SD) VFQ Scale Scores Before and After POAG Diagnosis in Participants and Propensity Matched Controls

VFQ subscales

Participants with POAG Matched controls
P value, POAG
group vs
matched
controlsbPre-POAG VFQ Post-POAG VFQ

P value,
pre- vs
post-POAGa Preperiod VFQ Postperiod VFQ

P value,
preperiod vs
postperiod
VFQa

Mental health 94.5 (8.6) 88.0 (13.6) <.001 93.3 (8.9) 92.6 (8.0) >.99 .048

Distance activities 92.7 (11.0) 90.2 (12.1) .51 92.9 (10.7) 92.8 (8.8) >.99 >.99

Near activities 90.7 (13.4) 87.8 (16.4) .62 90.5 (11.9) 90.4 (10.6) >.99 >.99

Driving 89.3 (14.0) 91.2 (10.4) >.99 90.9 (11.3) 89.2 (12.9) >.99 >.99

General health 60.8 (23.1) 58.5 (24.5) >.99 66.0 (23.4) 66.3 (23.9) >.99 >.99

Ocular pain 84.0 (18.2) 84.0 (17.7) >.99 85.9 (17.1) 84.8 (15.0) >.99 >.99

Role difficulties 90.7 (18.7) 90.3 (20.9) >.99 91.9 (17.3) 92.6 (15.3) >.99 >.99

Color vision 96.5 (8.8) 95.9 (10.6) >.99 97.5 (7.6) 97.5 (8.4) >.99 >.99

Dependence 99.7 (1.6) 96.8 (9.4) .34 98.3 (7.9) 97.9 (8.7) >.99 >.99

General vision 80.0 (12.1) 78.4 (13.9) >.99 83.8 (13.8) 83.8 (11.9) >.99 >.99

Peripheral vision 96.0 (10.6) 94.0 (12.9) >.99 94.8 (11.9) 96.0 (11.1) >.99 .90

Social functioning 98.3 (5.1) 98.0 (6.9) >.99 98.5 (5.7) 98.4 (4.6) >.99 >.99

Abbreviations: POAG, primary open-angle glaucoma; VFQ, Visual Function
Questionnaire-25.
a Signed rank test for paired difference in VFQ score, with step-down Bonferroni

adjustment for multiple testing.

b Mann-Whitney nonparametric test for comparing pre-post changes in VFQ
score in the POAG group vs matched control group, with step-down
Bonferroni adjustment for multiple testing.
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developing functional limitations during their lifetimes with
adequate clinical management.8 A discussion at the time of di-
agnosis about prognosis and clinical management that in-
cludes the patient’s preferences, priorities, life expectancy, and
health status may be beneficial.

Strengths and Limitations
This report has a number of strengths. These include the pro-
spective collection of data according to a standardized trial pro-
tocol, which protects against bias in testing and outcome as-
certainment; the propensity score matched control group,
which closely matches cases and controls for known vari-
ables; a pre-post paired comparison of VFQ in the same
participants, which increases statistical power and validity; and
the VFQ being administered to all OHTS participants to mini-
mize bias.

This study also has limitations. The small sample size lim-
its detection of some changes, and the 2-year interval of VFQ
administration may miss immediate effects of glaucoma di-
agnosis on mental health. The VFQ was not designed to pro-
vide in-depth assessment of mental health. We also did not
have data on the severity of comorbidities, which might un-
derestimate their impact.

Conclusions
These findings indicate that further studies are needed to con-
firm the association between POAG diagnosis and decrease in
mental health score and to develop strategies to inform pa-
tients about their POAG diagnosis without producing undue
distress, anxiety, and depression.
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