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ABSTRACT

Background Aesthetically unappealing adverse
periocular reactions to prostaglandin (PG) eye-drops

are a major challenge in glaucoma treatment. This

study analysed the personality traits of patients with
glaucoma based on a five-factor model and examined the
associations between these factors and adverse periocular
reactions.

Methods One hundred and forty-seven patients with
glaucoma were surveyed anonymously regarding their
personality traits and how often adverse periocular
reactions were experienced.

Results The analysis included 117 valid responses

(71 men and 46 women, age: 61.9+11.5 years). Patients
who experienced hypertrichosis of the eyelashes scored
significantly higher on extraversion (p<0.05), with no
significant differences in the other four personality traits.
Patients who experienced eyelid hyperpigmentation and
deepening of the upper eyelid sulcus showed no significant
differences in any of the personality traits. Younger patients
scored significantly higher on hypertrichosis (p<0.05).
Conclusion The experience of adverse reactions differed
according to patient age and personality traits. Therefore,
eye-drops should be chosen based on these factors.
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INTRODUCTION

Although  topical prostaglandin  (PG)
analogues are quintessential for glaucoma
treatment, their aesthetic adverse effects can
decrease the rate of treatment adherence.
The major adverse effects of PG eye-drops
include eyelash hypertrichosis, eyelid hyper-
pigmentation and deepening of the upper
eyelid sulcus (DUES). Subjective experiences
related to medical problems can be associ-
ated with personality traits." In the field of
psychology, a five-factor model (the Big Five
personality traits) is used to explain human
personality through a combination of five
personality traits: extraversion, agreeableness,
conscientiousness, neuroticism and openness
to experience.” Extraversion is the tendency

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Previous research aimed to ascertain patient per-
sonality traits and tailor treatment strategies to in-
dividuals to provide better treatment.

WHAT THIS STUDY ADDS

= Analysis of the personality traits of patients with
glaucoma revealed that extraversion scores were
associated with the experience of adverse periocu-
lar reactions to topical prostaglandin analogues.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Ascertaining patient personality traits may help the
continued treatment of chronic diseases such as
glaucoma.

to be interested in or concerned with the
external world; agreeableness is the tendency
to act in a balanced and accommodating
manner; conscientiousness is the tendency to
be responsible, sincere and serious; neurot-
icism is the tendency to become depressed
and emotionally unstable; and openness to
experience tends to reflect a notable interest
in knowledge and beauty.” A previous study
reported that neuroticism from the Big Five
personality traits was associated with dropout
from glaucoma treatment, suggesting that
personality traits affected the subjective expe-
riences of patients in terms of adverse effects.”
However, little is known about the association
of personality traits with aesthetic adverse
effects.

In the present study, we investigated the
personality traits associated with the subjective
experience of aesthetic adverse effects. We
conducted a self-report questionnaire survey
including subjective experience of aesthetic
adverse effects (eyelash hypertrichosis, eyelid
hyperpigmentation and DUES) and Big Five
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personality traits in patients with glaucoma who were
users of PG eye-drops.

MATERIALS AND METHODS

Subjects

The potential participants were patients with glau-
coma seen as outpatients by an ophthalmologist at the
Jikei University School of Medicine Hospital between
December 2018 and March 2019. A total of 147 patients
who consented to participate in this study completed a
self-administered questionnaire during their visit and
returned it to the physician in the examination room.
The survey asked the patients for their age and sex and
included a brief measure of the Big Five personality
traits (the Japanese version of the Ten-Item Personality
Inventory (TIPI])) and also inquired whether they had
used PG eye-drops and the duration of treatment (<3
months, 3 months-1year, 1-3 years and >3 years). The
questionnaire did not include items related to glaucoma
severity, such as the visual field. To determine if they had
experienced adverse periocular reactions, the patients
were asked, ‘Do you think that your eyelashes have
thickened or lengthened/the colouring of your eyelids
has increased/your eyes have become sunken since you
started using eye drops?’. The patient responses were
scored 1 point for ‘No’, 2 for ‘A little’, 3 for ‘Somewhat’,
4 for ‘Quite a bit’ and 5 for ‘A lot’. Patient responses
were analysed, with an experience score of 1 indicating
no adverse reactions, and a score of 2-5 indicating
adverse reactions. To determine how they felt about
these adverse reactions, the patients were asked, ‘How do
you feel about your eyelashes/rings around your eyes/
your sunken eyes?’. The possible responses were ‘Minor
discomfort is an inevitable part of treatment’, ‘[I] want
to switch to a different medication’ and ‘[I am] not
particularly concerned’. To determine how often they
consulted a physician regarding their adverse reactions,
the patients were asked, ‘Have you consulted your doctor
regarding your eyelashes/rings around your eyes/your
sunken eyes?’. The possible responses were ‘Yes’ or ‘No’
(figure 1).

Big Five personality traits and the TIPI-J

The Ten-Item Personality Inventory (TIPI) is a ques-
tionnaire specifically used to evaluate the ‘Big Five’
personality traits.”*° The Big Five personality traits” are
as follows:

1. Extraversion.

2. Agreeableness.

3. Conscientiousness.

4. Neuroticism.

5. Openness to experience.

The TIPI consists of 10 statements, to which partici-
pants indicate their agreement or disagreement by rating
the statements from 1 (strongly disagree) to 7 (strongly
agree). The TIPI items are as follows.

1. Extraverted, enthusiastic.
2. Critical, quarrelsome.

A 1. Do you think that your eyelashes have thickened or lengthened since you
started using the eye drops?

No A little Somewhat Quite a bit ‘ A lot
1 2 3 4 5

N

. How do you feel about your eyelashes?

O Minor discomfort is an inevitable part of treatment
O Want to switch to a different medication
O Not particularly concerned

3. Have you consulted your doctor about your eyelashes?

O Yes
O No
B
1. Do you think that the coloring of your eyelids has increased since you
started using the eye drops?
No A little Somewhat Quite a bit ‘ A lot
1 2 3 4 5
2. How do you feel about the coloring of your eyelids?
O Minor discomfort is an inevitable part of treatment
O Want to switch to a different medication
O Not particularly concerned
3. Have you consulted your doctor about the coloring of your eyelids?
O Yes
O No
C
1. Do you think that your eyes have become sunken since you started using
the eye drops?
No Alitfle  Somewhat Quiteabit A lot
1 2 3 4 5
2. How do you think about your sunken eyes?
O Minor discomfort is an inevitable part of treatment
O Want to switch to a different medication
O Not particularly concerned
3. Have you consulted your doctor about your sunken eyes?
O Yes
O No
Figure 1 Questionnaire regarding adverse reactions

characteristic of topical PG. Patients were asked about
eyelash hypertrichosis (A), hyperpigmentation of the eyelids
(B), and DUES (C) in simple terms. Adverse reactions were
scored from 1 (none) to 5 (severe) (A-1, B-1, C-1). Feelings
(A-2, B-2, C-2) and actions (A-3, B-3, C-3) regarding adverse
reactions were selected from the options below. DUES,
deepening of the upper eyelid sulcus; PG, prostaglandin.

. Dependable, self-disciplined.

. Anxious, easily upset.

Open to new experiences, complex.
. Reserved, quiet.

. Sympathetic, warm.

. Disorganised, careless.

Calm, emotionally stable.

. Conventional, uncreative.

1
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Data analysis

All data analyses were performed using IBM SPSS Statis-
tics for Windows, V.27.0 (IBM Corp, Armonk, New York,
USA). The two-sided level of statistical significance was
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set at p<0.05. The following calculation’ was used to eval-
uate each of the Big Five personality traits: extraversion:
item 1 + (8 — item 6); agreeableness: (8 — item 2)+item
7; conscientiousness: item 3 + (8 — item 8); neuroticism:
item 4 + (8 — item 9); and openness to new experience:
item 5 + (8 —item 10).

Associations between the Big Five personality traits and
experiencing adverse reactions

To investigate the personality traits that were associated
with the experience of each aesthetic adverse effects, we
performed a two-sample t-test to compare the Big Five
personality traits between patients who had and had not
experienced each aesthetic adverse effect. The level of
statistical significance was set at p=0.01 because the five
subitems on personality traits exist in the TIPI-J. We then
performed a logistic regression analysis to identify the
personality traits that were associated with each aesthetic
adverse effects, in which the independent variables were
sex (%female), age and the subitems from the TIPI] and
the dependent variables were the presence or lack of
experience of aesthetic adverse effects.

Associations between the degree of each personality trait and
experience of adverse reactions

To investigate the type of the aesthetic adverse effects
that were associated with the degree of each component
of the Big Five personality trait, we performed a multiple
regression analysis, in which the independent variables
were sex (%female), age and the presence or lack of
experience of aesthetic adverse effects and the depen-
dent variable was the degree of each personality trait.

Associations of sex and age with experiencing adverse
reactions

To investigate the association of age and sex with the
degree of aesthetic adverse effect, we performed a
multiple regression analysis, in which the independent
variables were sex (%female) and age and the depen-
dent variable was the degree of experience score of each
adverse effect.

RESULTS

Patient characteristics

Of the 147 patients who responded to the survey, 16
with missing TIPI] or sex data and 14 who had never
used PG were excluded; therefore, responses from 117
patients were analysed (figure 2). The study included 71
men (60.7%) and 46 women (39.3%). The mean age was
61.9+11.5 years. Of the 117 patients who had used PG,
88 (75.2%) had used PG for >3 years. This was a volun-
tary questionnaire and the patients were not forced to
complete all answers. Therefore, 47 patients (40.2%)
reported all three side effects, which were analysed
independently. If a patient responded to any of the
three adverse reactions, their responses were analysed.
In this study, 108, 108 and 106 patients responded to
questions regarding hypertrichosis of the eyelashes,

I Potential subjects were 147 patients l

Responses from 16 patients were
excluded due to missing responses

Responses from 14 patients were
excluded due to a lack of PG use

i

Responses from 117 patients were analyzed

v

108 patients

108 patients 106 patients
responded to responded to responded to
questions about questions about questions about
eyelash eyelid DUES

hypertrichosis hyperpigmentation

Experienced an
adverse reaction

Experienced an
adverse reaction

Experienced an
adverse reaction

) ©) ) ) ) ©)
N=176 N=32 N=77 N=31 N=59 N=47

Figure 2 Summary of questionnaire responses. DUES,
deepening of the upper eyelid sulcus; N, number of patients;
PG, prostaglandin.

hyperpigmentation of the eyelids and DUES, respec-
tively. When asked whether they had experienced adverse
reactions to PG, 76 patients (70.4%) responded that
they had experienced hypertrichosis of the eyelashes,
77 (71.3%) responded that they had experienced eyelid
hyperpigmentation and 59 (55.7%) responded that they
had experienced DUES.

Associations between the Big Five personality traits and
experiencing adverse reactions
In eyelash hypertrichosis, the score of ‘Extraversion’ in
patients who experienced aesthetic adverse effect was
significantly higher than who had not (8.86+2.68 vs
7.59+2.34, p=0.024), but the statistical significance was
disappeared after multiple comparison for five subitems.
No significant differences in personality traits were noted
in patients who experienced eyelid hyperpigmentation or
DUES (table 1). No significant differences were observed
in the background or demographics of patients with or
without eyelash hypertrichosis, eyelid hyperpigmentation
and DUES (online supplemental table 1).

Logistic regression analysis showed that ‘Extraversion’
was the only variable that expected the experience of
eyelash hypertrichosis ($=0.24, z=2.25, p=0.024).

Associations between the degree of each personality trait and
experience of adverse reactions

There were no specific types of aesthetic adverse effects
related to the degree of each personality traits.

Associations of sex and age with experiencing adverse
reactions

Experience scores and sex were not significantly
correlated. However, age and the experience score for
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Associations between Big Five personality traits and experiencing adverse reactions to topical PG

Table 1

DUES

Eyelid hyperpigmentation

Eyelash hypertrichosis

(+) n=76

p-value*

(-) n=47

(+) n=59

p-value*

(-) n=31

(+) n=77

P value*

(-) n=32

Experienced an adverse reaction

Subitems from the TIPI-J

0.280
0.796
0.255

8.11+2.29
10.72+1.98
9.32+2.10
7.38+2.07
8.49+2.31

0.024~ 8.66+2.59 8.06+2.77 0.964 8.98+2.76
0.304 0.493
0.719

7.59+2.34

8.86+2.68

Extraversion

10.78+1.49
9.78+2.25

10.94+1.92
9.48+2.05
7.58+2.39
8.10+2.56

10.64+1.65
9.53+2.28

10.94+1.90
9.16+2.02
7.34+2.29
8.59+2.40

10.64+1.64
9.66+2.29
7.55+2.43
8.93+2.44

Agreeableness

0.156
0.430
0.519

Conscientiousness

0.209
0.280

7.54+2.58
9.22+2.39

0.771

7.48+2.38
9.12+2.31

Neuroticism

0.108

Openness to experience

*A two-sample t-test was used to examine Big Five dimensions measured with the TIPI-J. The data are presented as means+SD. The statistical significance of the test was set at <5%.

DUES, deepening of the upper eyelid sulcus; N, number of patients; PG, prostaglandin; TIPI-J, Japanese version of the Ten-ltem Personality Inventory.

hypertrichosis of the eyelashes were significantly nega-
tively correlated (p=0.031) (table 2).

Patient feelings about and actions regarding adverse
reactions

The patients were asked how they felt about the adverse
reactions. The patients who responded that minor
discomfort (adverse reactions) is an inevitable part of
treatment included 26 patients (37.2%) who experienced
hypertrichosis of the eyelashes, 32 (48.5%) who expe-
rienced eyelid hyperpigmentation and 21 (39.6%) who
experienced DUES. The patients who responded that
they wanted to switch to a different medication included
one patient (1.4%) who experienced hypertrichosis
of the eyelashes, three (4.5%) who experienced eyelid
hyperpigmentation, and four (7.6%) who experienced
DUES. Combined, 28 patients (38.6%) experienced
hypertrichosis of the eyelashes, 37 (53.0%) experienced
eyelid hyperpigmentation and 28 (47.2%) experienced
DUES. Close to half of the patients were dissatisfied with
the eye-drops due to the adverse of eyelid hyperpigmen-
tation and DUES. Nevertheless, only one patient (1.4%)
who experienced hypertrichosis of the eyelashes, two
(3.0%) who experienced eyelid hyperpigmentation and
one (1.9%) who experienced DUES consulted a physi-
cian regarding these adverse reactions (figure 3). The
personality traits did not differ significantly between the
group of patients who wanted to have their medication
switched and the group who did not. The comparison
of personality traits between patients who consulted their
physicians about adverse reactions and those who did not
meet the statistically valid number of cases.

DISCUSSION

The use of the five-factor model and TIPI-] allows scoring
of a person’s personality traits based on a combination
of five factors.”” Previous studies in ophthalmology have
reported that the subjective symptoms of dry eye and its
severity were correlated with the neuroticism score.”” In
the currentstudy, patientswho experienced hypertrichosis
of the eyelashes had a significantly higher extraversion
score. Golshani et al’ administered a personality test to
patients undergoing plastic surgery (including plastic
surgery on the face), reporting significantly higher scores
for extraversion and agreeableness than their scores for
other personality traits. In orthopaedic surgery, Hilliard
et al’ reported that patients who adhered to postoperative
rehabilitation had a higher score for extraversion. Highly
extroverted people are highly interested in the external
world and are, thus, reported to go out more often."
Because of concerns about appearance, patients may be
more likely to notice hypertrichosis of the eyelashes. No
significant differences in the Big Five personality traits
were observed in patients who experienced eyelid hyper-
pigmentation or DUES. The possible explanations for
this finding include the following: eyelid hyperpigmen-
tation and DUES may be less likely to be noticed than
hypertrichosis of the eyelashes, the survey questions may
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Table 2 Associations of sex and age with experiencing adverse reactions characteristic of topical PG

Sex Age

B SE P value* B SE P value*
Eyelash hypertrichosis 0.544 0.310 0.082 -0.029 0.014 0.031*
Eyelid hyperpigmentation 0.114 0.270 0.675 —-0.022 0.012 0.063
DUES 0.317 0.239 0.189 -0.019 0.010 0.069

*Multiple linear regression analysis using experience scores as the dependent variable. Statistical significance for the test was set at <56%.
B, unstandardised regression coefficient; DUES, deepening of the upper eyelid sulcus; PG, prostaglandin.

have been difficult to understand or the sample size
may have been too small. The development of methods
for patients to better understand the survey questions,
particularly by including photographs of a classic case
of DUES, requires further study. In the case of multiple
adverse reactions, many people may likely wish to switch
eye-drops or consult a doctor; however, the current study
could not analyse cases of multiple adverse reactions due
to the limitations of the questionnaire format.

The authors previously reported high neuroticism
scores among individuals with continued glaucoma

A

Eyelash hypertrichosis

Eyelid hyperpigmentation

DUES

0 20 40 60 80 100
[%]
I Minor discomfort is an inevitable part of treatment

Want to switch to a different medication

7 Not particularly concerned

Eyelash hypertrichosis 98.6

Eyelid hyperpigmentation 97.0

DUES 98.1

[Lo

0 20 40 60 80 100
[%]

. Consulted a doctor
Figure 3 (A,B) Distribution of patient feelings (A) and
actions (B) regarding adverse reactions to topical PG. The
items in the questionnaire concerning adverse reactions
are arranged vertically. The horizontal axis shows the
percentages of patients who selected each response. DUES,
deepening of the upper eyelid sulcus.

Did not consult a doctor

treatment.” The results of the current study showed no
significant differences in neuroticism with respect to any
adverse reaction. A search of the literature yielded no
studies that reported a difference in patient personality
traits depending on where they were seen, for example,
at a clinic or university hospital. The subjects in the
current study were patients seen by a glaucoma clinic at
a university hospital; therefore, presumably many desired
aggressive treatment. Such individuals are highly inter-
ested in efficacy and worsening visual field loss rather
than adverse reactions to eye-drops; therefore, the poten-
tial for selection bias cannot be ruled out. Differences in
facilities are a topic for future study.

PG causes characteristic adverse periorbital reactions
including hypertrichosis of the eyelashes, hyperpig-
mentation of the eyelids and DUES. A previous study
reported that 8%-60% of patients using PG had expe-
rienced hypertrichosis of the eyelashes, 12%-58% had
experienced hyperpigmentation of the eyelids and
10%-40% had experienced DUES."" In the current
survey, 70.4% of patients had experienced hypertrichosis
of the eyelashes, 71.3% had experienced hyperpigmen-
tation of the eyelids and 55.7% had experienced DUES,
higher percentages than previously reported. Among
the patients in the current study, 75.2% had used PG
for >3 years. The awareness of adverse reactions to
prolonged treatment with PG and the potential dissat-
isfaction with and forbearance of treatment may have
increased. Further studies are needed that consider the
duration of eye-drop use. Moreover, the frequency and
extent of DUES differ depending on the type of PG; a
low percentage of patients (approximately 10%-20%)
experience DUES relative to hypertrichosis of the
eyelashes or hyperpigmentation of the eyelids."" Simi-
larly, the current study showed that a lower percentage
of patients experienced DUES than experienced hyper-
trichosis or hyperpigmentation and that DUES may
be an adverse reaction that patients are less likely to
notice. However, the current study did not examine PG
analogues by type; thus, studies with additional detailed
examinations are needed.

Previous studies reported no significant sex or age
differences in the experience of adverse reactions.'' '
However, the results of the current study showed signif-
icant differences in hypertrichosis of the eyelashes
but not for eyelid hyperpigmentation or DUES. Thus,
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when eye-drops are prescribed to younger patients with
glaucoma, medications that are less likely to cause hyper-
trichosis of the eyelashes should be chosen.

In total, 37%—-49% of patients cited ‘Minor discom-
fort is an inevitable part of treatment’ as their reason
for not consulting a physician regarding adverse
reactions. Adverse reactions should be explained to
patients before prescribing eye-drops, and they should
fully understand those adverse reactions, which should
facilitate their continuation of treatment. However,
7.6% of patients who experienced DUES reported
wanting to switch to a different medication, indicating
that they understood the adverse reaction but were
dissatisfied with the eye-drops. Moreover, 97%-99%
of patients did not consult a physician regarding their
adverse reactions; therefore, their potential dissatisfac-
tion with treatment did not translate into subsequent
action. Having obtained informed consent, physicians
may compel patients to endure adverse reactions or
may create conditions where a patient is less likely to
complain, a topic that requires further exploration. As
current glaucoma treatment focuses on lowering intra-
ocular pressure, adverse reactions may be disregarded.
Although patients understand that lowering intraocular
pressure is the biggest contributing factor to the treat-
ment of glaucoma, adverse reactions should be actively
discussed. Physicians need to create an environment
in which patients feel free to discuss their illness and
its treatment and to fully consider these feelings when
developing treatment plans. Within the limited time
of an outpatient visit, patients may not wish to express
their dissatisfaction with treatment to a physician and
may fear that expressing their dissatisfaction with a
physician may become an obstacle to communication
with the physician. These possibilities also warrant
consideration. Because of these various circumstances,
an anonymous survey of patient views and feelings is an
effective way to ascertain what patients may have diffi-
culty saying directly to their physicians. Poor adherence
to eye-drops for the treatment of glaucoma increases
the risk of blindness by 1.8-fold."” Adverse reactions can
reduce adherence to eye drops. To prevent this from
occurring, physicians should implement an aggressive
intervention regarding adverse reactions, such as taking
photographs to objectively assess whether adverse reac-
tions have occurred.

The current study surveyed patients with glaucoma
regarding adverse reactions based on the Big Five person-
ality traits. The results showed that the frequency with
which adverse reactionswere experienced and their extent
differed depending on those traits. Based on these find-
ings, eye-drops that are less likely to cause hypertrichosis
of the eyelashes should be chosen for highly extroverted
and younger patients. We observed no sex differences
in the experience of adverse periocular reactions and
almost none of the patients felt comfortable consulting a
physician regarding their dissatisfaction with and adverse
reactions to the eye-drops. Thus, treatment approaches

should be changed according to each patient’s person-
ality traits, a concept known as personalised medicine,
which may help improve treatment adherence.
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