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Purpose: To evaluate the differences in the level of concerns regarding exotropia surgery according to the perspectives re-
garding surgery and basic characteristics of parents of pediatric patients with intermittent exotropia in South Korea.
Methods: This study included the parents of pediatric patients with intermittent exotropia who underwent surgery at five
hospitals, between June 2022 and February 2023. Parental perspectives, basic characteristics, and levels of concern regarding
surgery were assessed using a questionnaire. We investigated the differences in concern levels according to perspectives re-
garding surgery and basic characteristics among parents, such as sex, age, residential area, and the most influential factors in
the decision-making for surgery.

Results: A total of 266 parents were included (228 mothers; age, 40.0+4.7 years). Parents who chose surgery for subjective
symptoms had higher levels of concern about hemorrhage, conjunctival redness, and persistent overcorrection than did
those who chose surgery for cosmetic reasons (all p < 0.05). Fathers were more concerned about postoperative pain, com-
pared to mothers (p = 0.039). Parents in their 40s and 50s had higher levels of concern about the hospital environment com-
pared with those in their 20s and 30s (p = 0.003). Concern did not significantly differ by residential area.

Conclusions: The level of concern regarding surgery differed according to the perspectives and characteristics of the parents
of pediatric patients with intermittent exotropia. Parents who chose surgery for subjective symptoms of exotropia had a
higher level of concern than did those who chose surgery for cosmetic reasons. The concern level differed according to the

parents’ sex and age but not their residential area.
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Intermittent exotropia is the most common type of exotro-
pia in the Asian population, particularly in Koreans [1]. Sur-
gical treatment is usually required to improve ocular align-
ment and sensory function. In the process of surgical
treatment for pediatric patients with intermittent exotropia,
parents may be concerned about the surgery, postoperative
progress, and possible complications. Previously, we evaluat-
ed the perspectives and concerns regarding surgery among
parents of pediatric patients with intermittent exotropia us-
ing a questionnaire and compared the responses to clinicians’
predictions of parental responses [2]. Parental perspectives
and concerns regarding pediatric intermittent exotropia sur-
gery differed from those predicted by clinicians.

The concern level of parents can vary based on several
factors, including their perspective regarding surgery and
basic characteristics, such as sex, residential area, educa-
tion level, and number of social contacts [3,4]. Recognizing
the differences in the concern level of parents according to
these factors can enable more customized communication
and improve communication between parents and clini-
cians. However, a previous study did not investigate the
differences in concern level of parents according to their
perspective regarding surgery and basic characteristics.
Therefore, this study aimed to evaluate the differences in
the concern level of parents according to their perspectives
regarding surgery and basic characteristics in South Korea.

Materials and Methods

Ethics statement

This study was approved by the Institutional Review
Board of Yeungnam University Hospital (No. 2024-07-
027). Informed consent was obtained from all participating
parents. The study was performed in accordance with the
tenets of the Declaration of Helsinki.

Study design

This survey included parents of pediatric patients with
intermittent exotropia who underwent surgery at five hos-
pitals (Yeungnam University Hospital, Daegu, Korea;
Kangbuk Samsung Hospital, Seoul, Korea; Inje University
Busan Paik Hospital, Busan, Korea; Daegu Catholic Medi-
cal Center, Daegu, Korea; and Nune Eye Hospital, Daegu,
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Korea) between June 2022 and February 2023. Five hospi-
tals from three cities in South Korea participated in this
study (Seoul, Busan, and Daegu). All hospitals were situat-
ed in the metropolitan areas of Korea. Parents of children
with the basic type of exotropia, defined as a difference
between distant and near angles within 10 prism diopters,
were included in this study. Patients with concomitant ver-
tical deviation, a history of ocular or systemic surgery, or
neurological impairment were excluded. Foreign parents
were excluded because they did not understand the ques-
tionnaire.

Assessment of parental perspectives and levels of
concern regarding exotropia surgery

Parental perspectives and levels of concern regarding
exotropia surgery were assessed using a questionnaire in
Korean (Supplementary Material 1, translated into

Table 1. Basic characteristics of the participated parents of the
pediatric patients with intermittent exotropia

Characteristic Value (n = 266)
Sex

Male 38 (14.3)

Female 228 (85.7)
Age (yr) (n=257) 40.0 £4.7 (20-52)

20-39 113 (44.0)

40-59 144 (56.0)
Residential area

Metropolitan area 149 (56.0)

Nonmetropolitan area 117 (44.0)
Interval between clinician’s initial

recommendation and parental

decision of surgery

Right away 88 (33.1)

<6 mon 40 (15.0)

6 mon—1 yr 51(19.2)

>1yr 87 (32.7)
Most influential factor in the decision

of surgery (n =263)

Cosmetic problems 86 (32.7)

Recommendation of clinician 82 (31.2)

Subjective ocular discomfort (diplo- 95 (36.1)

pia, asthenopia, blurred vision, etc.)

Values are presented as number (%) or mean + standard devia-
tion (range).



English). Informed consent was obtained from all partici-
pating parents, and a structured 10-item questionnaire was
provided. The patients were hospitalized 1 day before the
surgery. The questionnaire was provided to parents during
hospitalization. The questionnaire comprised three main
parts. In the first part, questions were asked to evaluate pa-
rental perspectives toward exotropia surgery, including
how they obtained information about surgery and commu-
nicated with their child about the upcoming surgery, and
level of anxiety of the child regarding the surgery, as felt
by the parents. In the second part, questions were asked to
evaluate the parents’ level of concern regarding the general
items of surgery and the short- and long-term follow-up
items after surgery. Participants rated their level of con-
cern on each item on a 5-point Likert scale. A higher num-
ber indicates a higher concern level, and a lower number
indicates a lower concern level. In the third part, questions
regarding basic parental information, including sex, age,
residential region, interval between the clinician’s initial
recommendation of surgery and parental decision for sur-
gery, and the most influential factor in the decision-making
for surgery were asked. Parents who responded to all ques-
tions with the single number, 5 (“very concerned”), in the
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second part of the questionnaire were excluded from the
study because their participation in the questionnaire sur-
vey was not considered sincere.

Comparison of the level of concern regarding exotro-
pia surgery according to the perspectives and basic
characteristics of parents

We investigated the differences in the levels of concern
of parents regarding exotropia surgery according to their
perspectives regarding surgery and basic characteristics.
The responses of parents were analyzed using the unpaired
t-test, chi-square test, and analysis of variance test. Data
were analyzed using IBM SPSS ver. 20.0 (IBM Corp). Sta-
tistical significance was set at p < 0.05.

Results

Basic characteristics of the included parents of pediat-
ric patients with intermittent exotropia

The basic characteristics of the parents of the pediatric

p=0.001 p=0.043 p =0.044
Cosmetic (n = 86)
p=0.001 p=0.035 p=0.029 Recommendation of clinician
p=0.035 (n=282)
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Fig. 1. Comparison of parental level of concern regarding exotropia surgery according to the most influential factor in decision-making
for surgery in pediatric patients with intermittent exotropia. Parents who chose surgery for subjective symptoms (diplopia, asthenopia,
blurred vision, etc.) of their children had higher levels of concerns about hemorrhage (p = 0.001), conjunctival redness (p = 0.043), and
persistent overcorrection (p = 0.044) compared with those who chose surgery for cosmetic reasons.
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patients with intermittent exotropia included in this study
are shown in Table 1. Overall, 266 parents (age, 40.0 £ 4.7
years) were included in the analysis. More mothers
(n = 228) than fathers (n = 38) participated in the survey.
Approximately two-thirds of the parents lived in metropol-
itan areas. The most influential factors in decision-making
for surgery showed a similar distribution among the in-
cluded parents.

Difference in the level of concern of parents according
to their perspective and basic characteristics

There were significant differences in the level of concern
about hemorrhage (p = 0.001), conjunctival redness
(p = 0.043), and persistent overcorrection (p = 0.044), ac-
cording to the reason for opting for surgery (Fig. 1). Par-
ents who opted for surgery for subjective symptoms of ex-
otropia demonstrated a higher level of concern than did
those who chose surgery for cosmetic reasons. There was
no significant difference in the concern level of parents ac-
cording to their main source of information and method of

Father (n = 38)

I Mother (n = 228)

communication with children regarding the upcoming sur-
gery (all p > 0.05). Differences in the level of concern be-
tween fathers and mothers are shown in Fig. 2. Fathers had
a higher level of concern about postoperative pain than did
mothers (p = 0.039). The other items of the questionnaire
did not show significant differences between the responses
of fathers and mothers. The difference in concern level of
parents according to their age is shown in Fig. 3. Parents in
their 40s and 50s showed a higher level of concern about
the hospital environment compared with those in their 20s
and 30s (p = 0.003). There was no significant difference in
the concern level according to the parent’s residential area
and interval between the clinician’s initial recommenda-
tion and the parental decision for surgery (all p > 0.05).

Discussion

The level of concern regarding surgery of parents of pe-
diatric patients with intermittent exotropia differed ac-
cording to their perspective regarding surgery and basic
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the exotropia surgery after exotropia surgery after exotropia surgery

Fig. 2. Comparison of level of concern regarding exotropia surgery between fathers and mothers of pediatric patients with intermittent
exotropia. Fathers had a higher level of concern about postoperative pain, compared to mothers (p = 0.039). Other items of the question-
naire survey did not show any significant differences between the responses of fathers and mothers.
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20s and 30s (n = 113)

[ 40s and 50s (n = 144)
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Fig. 3. Comparison of level of concern regarding exotropia surgery according to the age of the parents of pediatric patients with intermit-
tent exotropia. Parents in their 40s and 50s showed a higher level of concern about hospital environment compared with those in their 20s
and 30s (p = 0.003). Other items of the questionnaire survey did not show any significant differences according to the age of the parents.

characteristics in South Korea. Parents who chose surgery
for subjective symptoms of exotropia had a higher level of
concern about hemorrhage, conjunctival redness, and per-
sistent overcorrection than did those who chose surgery for
cosmetic reasons. The concern level of parents differed ac-
cording to their sex and age but not their residential area.

Parents are usually involved in the medical deci-
sion-making processes for their children [5,6]. Delivery of
accurate and appropriate information about surgery and
relief of parental concerns are essential parts of preopera-
tive care [5,7]. There may be a difference in the under-
standing and level of concern of the disease according to
the parents. Understanding these differences may help im-
prove the relationship between parents and clinicians.
Therefore, we evaluated differences in the level of concern
of parents according to their perspective regarding surgery
and basic characteristics.

Parents who chose surgery for subjective symptoms of
exotropia had higher levels of concern about hemorrhage,
conjunctival redness, and persistent overcorrection than

did those who chose surgery for cosmetic reasons. Parents
focusing on surgery to alleviate subjective symptoms of
their children may be more concerned about potential
complications because they seek to improve their children’s
functional abilities. They may have been more focused on
the outcomes and possible risks related to functional im-
provement, leading to a higher level of concern. In con-
trast, parents who chose surgery for cosmetic reasons were
likely more focused on achieving immediate postoperative
ocular alignment and cosmetic results, making them less
concerned about other potential side effects.

The parental level of concern about exotropia surgery
differed according to basic characteristics of parents. Fa-
thers were more concerned about postoperative pain than
mothers. This finding contrasts with the study by Scrimin
et al. [3], who noted that parents, particularly mothers, tend
to be anxious about their children’s minor surgical proce-
dures. Nadeau et al. [8] investigated the parental recall of
the key surgical risks and general surgical information of
pediatric surgery after counseling. They reported that
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maternal parents appear to recall surgical risks significant-
ly better than paternal parents. We postulated that mothers
are more likely to be attentive to the needs and risks of
surgery, which may result in a lower level of concern about
surgery compared to fathers.

Parents in their 40s and 50s showed a higher level of
concern about the hospital environment compared with
those in their 20s and 30s. Healthcare experiences and ac-
cess may vary between young and older adults [4]. Young
adults frequently report worse healthcare experiences and
access than older adults [4]. Young adults’ poor access to
and experience with care could reflect a lack of experience
in navigating complex health systems. We postulated that
older parents may have more medical experience and con-
sider hospital environments to be more crucial than young-
er parents do. This may lead to higher levels of concern
about hospital environments among parents in their 40s
and 50s than among parents in their 20s and 30s.

Interestingly, in this study, the level of concern of par-
ents did not differ according to their residential area. Rus-
so et al. [9] showed that families living far away from hos-
pitals were more likely to search for health information. In
this study, parents responded that internet search was the
most common method for obtaining information about
surgery. South Korea possesses the world’s most advanced
and efficient internet infrastructure and seeking health in-
formation via online searches has become the mainstream
method [10]. We hypothesized that the advancement of the
internet and ease of access to medical information could
help reduce the disparity in medical knowledge caused by
geographical barriers.

Parental concern about pediatric disease may be influ-
enced by social or cultural backgrounds [11,12]. Therefore,
our results may have limitations in their generalizability to
all parents of patients with intermittent exotropia. Never-
theless, this is the first study to evaluate the level of con-
cern regarding exotropia surgery among parents of pediat-
ric patients with intermittent exotropia. It is natural for
parents to worry about their child’s disease and surgical
treatment. A quantitative assessment of the level of con-
cern regarding various surgical items can identify which
items parents are more worried about. More attention
should be paid to the surgical items that parents are most
worried about, considering the characteristic differences
among parents during preoperative discussions [13].

Previous studies have shown that there is about 1 in 400
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risk of severe complications, but less than 1 in 2,000 risk
of significant complication for strabismus surgery [14].
Complications after strabismus surgery are relatively un-
common. However, it is important for parents to have in-
depth discussions with clinicians, who can provide correct
and appropriate information regarding their child’s condi-
tion, the benefits and limitations of surgery, and possible
complications. Our results may be helpful in providing in-
formation tailored to the parents’ perspectives on surgery.

This study has some limitations. First, the attitudes and
levels of concern regarding surgery of the patients were
not evaluated. Some pediatric patients may be old enough
to express their attitudes and concerns regarding surgery
through questionnaires. In addition, the number of strabis-
mus surgeries performed in adults has increased signifi-
cantly. Understanding not only the parental view but also
the patient’s view of surgery can improve the overall surgi-
cal process. Second, the greater number of mothers partici-
pated in the study compared with fathers. This may be-
cause mothers are often the primary caregiver and more
actively involved in their child’s healthcare decision [15].
These factors suggest the need for strategy to better en-
gage both parents in future study.

In conclusion, the level of concern regarding surgery
differed according to the perspectives and characteristics
of the parents of pediatric patients with intermittent exo-
tropia. Parents who opted for surgery due to subjective
symptoms of exotropia expressed a higher level of concern
than those who chose surgery for cosmetic reasons.
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Supplementary Materials

Supplementary Material 1. Questionnaire on parental at-
titudes and levels of concern regarding surgery in pediatric
patients with intermittent exotropia translated into English.

Supplementary materials are available from https://doi.
org/10.3341/k;jo.2024.0090.
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Supplementary Material 1. Questionnaire on parental attitudes and levels of concern regarding surgery in pediatric patients with
intermittent exotropia translated into English.

Questionnaire on parental attitudes and levels of concern regarding surgery in pediatric patients with intermittent exotropia. Choose one
option or describe any problem that has not been addressed.
Express your own observations or impressions only.

Part 1. Questions evaluating parental attitude toward exotropia surgery

1. What is the most common (or helpful) method of obtaining information about exotropia surgery?
@ Face-to-face information from clinicians
@ Internet search (including SNS)
(3 Other (Book or through acquaintances), If there be any other sources, please feel free to write down

2. How anxious is your child about the exotropia surgery?
@ Not at all anxious @ Anxious 3 Very anxious

3. How did you communicate with your child about the upcoming surgery?
@ Try to avoid talking about it as much as possible
(@ Answer when asked, but not beforehand/ not proactively
® Actively inform the child about the surgery

Part II. Questions evaluating parental level of concern toward exotropia surgery
Choose one option or describe any problems that has not been addressed. Express your own observations or impressions only. A higher
number indicates a higher level of concern, and a lower number indicates a lower level of concern.

1. General items according to the exotropia surgery

Very unconcerned Unconcerned Neutral Concerned Very concerned
General anesthesia @ @ ® @ ®
Surgical procedure @ @ ® @ ®
Hospital environment @ @ ® @ ®

2. Items associated with short-term follow-up after exotropia surgery

Very unconcerned Unconcerned Neutral Concerned Very concerned
Infection @) @) ® @ ®
Hemorrhage @) @) ©) @ ®
Pain @ @ ® @ ®
Postoperative management @ @ ® @ ®

3. Items associated with long-term follow-up after exotropia surgery

Very unconcerned Unconcerned Neutral Concerned Very concerned

Conjunctival redness @ @ ©) @ ®

Recurrence of exotropia

Persistent overcorrection

® & ©
® 0 O
CHC®
® & ®
© O O

Glasses wearing
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Part II1. Questions evaluating parental basic information
1. What is your age and sex? (parents)
2. Where is your residential area (name of city)?

3. How long did it take for you to decide of your child’s surgery after clinician’s recommendation of surgery?
@ Right away @ Less than 6 months 3 6 months — 1 year @ More than a one year

4. What is the most influential factor in the decision of surgery for your child?
@ Cosmetic problems
(@ Recommendation of clinicians
(® Subjective eye discomfort of child (diplopia, asthenopia, blurred vision...)



