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A B S T R A C T

Purpose: To evaluate the relationship between vision-related quality of life and mental health in myopia children
with various optical aids.
Methods: This cross-sectional study enrolled children aged 8–13 years, exhibiting myopia ranging from − 4.50 to
− 0.75 D, and utilizing various optical aids for correction. Full ocular examinations and completion of two
questionnaires were performed. Vision-related quality of life was evaluated using the Paediatric Refractive Error
Profile (PREP), and mental health status was assessed utilising the Screen for Child Anxiety Related Emotional
Disorders (SCARED). Univariate and multivariate analyses were conducted to evaluate the association between
vision-related quality of life and mental health status.
Results: The study sample comprised 209 children with corrected myopia using single vision spectacles (100
[47.8 %]), soft contact lenses (66 [31.6 %]), and orthokeratology lenses (43 [20.6 %]). The mean age was 10.31
± 1.65 y, and males accounted for 50.7 % of the sample. The distribution of demographic characteristics showed
no significant difference among all correction types, except that the myopia duration was longer for orthoker-
atology lens wearers than those using spectacles (P=0.03). Contact lens showed clear benefits in almost all di-
mensions of vision-related quality of life, especially in appearance, satisfaction, activity and peer perceptions
dimensions. The prevalence of anxiety disorders among spectacle wearers was 25.0 %, the highest among all
groups. For myopia children with optical corrections, not being in the top 30 percent of their class rank, reporting
lower PREP scores on symptoms, handling and peer perceptions dimensions were related with a higher preva-
lence of anxiety disorders.
Conclusions: Lower vision-related quality of life was associated with worse mental health status of myopia
children with optical corrections. Identifying this association is crucial for protecting the mental health of
myopia children and enhancing corrective measures.

1. Introduction

Myopia is the most common ocular condition worldwide [1]. It af-
fects 80%-90% of young adults in East Asia [2,3]. The prevalence of
myopia continues to increase, especially in children and teenagers,
particularly who spend an immense amount of time on near tasks during
the essential developmental stage [4]. Besides progressing to patho-
logical myopia, young myopes bear a high risk of suffering from mental
problems, such as anxiety and depression [5,6]. It is of great importance
to identify and manage mental disorders as early as possible to avoid
delayed treatment and poor prognosis and decrease the burden of family

and society [7].
Currently, young myopia individuals and their parents exhibit a high

acceptance of optical corrections, such as spectacles, soft contact lenses,
and orthokerotology (ortho-k), primarily owing to their perceived safety,
despite of the variability in therapeutic efficacy [8]. Other methods
including low-concentration atropine eye drops show high efficacy in
myopia prevention but require strict risk factor evaluation and super-
vision of adverse effects [9]. In addition, repeated low-level red light
demonstrates excellent myopia control [10]. However, its safety needs
to be further considered [11]. Nevertheless, an increasing number of
children and parents are trying to find alternatives to spectacles that are
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aesthetically pleasing and provide better myopia control [12–14].
Children wearing contact lenses tend to perform well in self-concept
[15], especially appearance, sports and social acceptance [15,16].
Additionally, better peripheral vision quality has been reported in
contact lens wearers [17]. According to cross-sectional and longitudinal
studies, the compliance of children to wearing spectacles for free was
suboptimal, as low as 13.4 % in 18 months [12,13,18,19]. The focus
group discussion emphasised a dislike for spectacles, attributed to their
unsatisfactory appearance, inconvenience during sports, and the weight
on the nose. Children also complained about isolation and ridicule from
their classmates, which prevented them from wearing their spectacles
[18]. While spectacles effectively enhance visual acuity, they exert
substantial pressure on children, surpassing our expectations.
Self-perception is reportedly related to mental health status [20].

However, as a reflection of self-evaluation, it remains unclear whether
the decreased vision-related quality of life will affect the mental health
status of myopia children. Hence, this cross-sectional study was con-
ducted to evaluate the relationship between vision-related quality of life
and anxiety scores among myopia children with optical corrections. It is
hypothesised that myopic children who wear contact lenses maintain
better mental health status than spectacle wearers and variations in the
refractive correction’s impact on vision-related quality of life contribute
to a portion of the observed differences.

2. Materials and methods

This observational study was conducted at the Zhongshan
Ophthalmic Center between November 2022 and March 2023. All study
procedures were conducted in accordance with the Declaration of Hel-
sinki [21] and were approved by the ethics committee of the Zhongshan
Ophthalmic Centre, Sun Yat-sen University, Guangzhou, China (ethics
approval id: 2023KYPJ209). The study followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) Report-
ing Guidelines for cross-sectional observational studies [22].
Medical records and basic ophthalmic examination results of chil-

dren visiting the myopia control and prevention clinics were screened to
identify those who met the inclusion criteria. After verbal and written
informed consents being obtained from children and their parents,
children who met the following criteria were included in the study: (1)
aged 8 to 13 years; (2) corrected myopia with optical aids, including
single-vision spectacles, daily-disposable single-vision soft contact len-
ses and ortho-k (wearing for a minimum of 8 h/day) for at least 3
months; (3) subjective cycloplegic spherical equivalent (SE) − 0.75 to
− 4.50D, cylindrical refraction no more than 1.50D, and anisometropia
less than 1.50D; (4) monocular best corrected visual acuity (BCVA) for
both eyes no less than 0.00 logMAR (6/6); (5) no other ophthalmic
diseases except for refractive error and no history of ophthalmic surgery
or trauma; (6) no systemic diseases which could affect vision quality;
and (7) no reported mental disorders. Children with following condi-
tions were excluded: (1) inability to communicate; (2) treatment history
other than optical corrections, such as atropine drops, repeated low-does
red light, or refractive surgery; (3) parents refusing to participate in the
study. All participants received subjective cycloplegic refraction, sli-
tlamp, non-contact tonometer, and fundus photography examinations to
ensure that they met the inclusion criteria. No compensation or in-
centives were offered to the families.
Children’s basic information was acquired from the parent’s infor-

mation questionnaire, which included sex, age, family income, parents’
education level, type of family, parenting style, life stress events, after-
class study time, academic performance, and myopia duration. Children
were required to complete the Paediatric Refractive Error Profile (PREP)
and the Screen for Child Anxiety Related Emotional Disorders (SCARED)
[23,24]. Parents were requested to refrain from being present while
children filled out questionnaires to prevent any potential disruptions. A
doctor helped the children understand the questionnaire items. All
children were given the following instructions: read the question and

choose one answer that best matches your feelings. There are no correct
or incorrect responses. Do not skip any of the questions. If you find it
challenging to understand, ask the doctor for clarification.
The PREP is a questionnaire specifically designed to quantify the

vision-related quality of life in children and teens affected only by
refractive errors. The original English version has been translated into
Chinese, and its validity has been assessed among single-vision spectacle
and ortho-k wearers [25]. According to previous studies, PREP for soft-
contact lens wearers (PREP-CL) and ortho-k wearers (PREP-OK) were
modified from the original questionnaire for spectacle-wearers (PREP-
SPE) by changing the word ‘glasses’ to ‘contact lens’ and ‘ortho-k’ and
the clause ‘When I wear my glasses’ to ‘When I wear my contact lens’
and ‘After I wore ortho-k lens’ [23,25,26]. The reliability of the ques-
tionnaires for the three different vision aids was assessed in the current
study, considering the limited sample size and variety of vision aids in
the previous assessment. There are 26 items in each PREP version,
containing ten factors: overall vision, near vision, far vision, symptoms,
appearance, satisfaction, activities, academic performance, handling of
optical corrections, and peer perceptions. For each question, partici-
pants choose one answer that best matches their experiences from
‘strongly agree’, ‘agree’, ‘neutral’, ‘disagree’, and ‘strongly disagree’.
The statements were scored from 5 (most positive) to 1 (most negative),
and then scaled up from 0 (low quality) to 100 (high quality) by sub-
tracting 1 from the original score andmultiplying by 25. The factor score
was calculated as the average of all questions contained [23].
SCARED is a 41-item anxiety screening instrument popularly used by

children and teens aged 6–18 years in varies countries [27]. The Chinese
version, developed approximately 15 years ago, showed high internal
consistency and moderate test–retest reliability in a sample of 12 city
schoolchildren [28]. Meanwhile, the SCARED showed satisfactory
discriminant validity, suggesting a solid power to detect DSM-IV anxiety
disorders [29]. It contains questions on five factors: somatic/panic,
generalised anxiety, separation anxiety, social phobia and school
phobia. A total score higher than 22 was defined as positive screening
for anxiety disorder.
Statistical analyses was performed using SPSS software (IBM SPSS

Statistics 25). The internal consistency of the three versions of the PREP
(PREP-SPE, PREP-SCL, PREP-OK) was assessed using Cronbach’s alpha.
Normally distributed data were described as mean and standard devia-
tion (SD), whereas non-normal distributed data were described as me-
dian and interquartile range (IQR). Normally distributed data were
compared using the one-way analysis of variance, whereas non-
normally distributed data were compared using the rank sum test.
Bonferroni correction was used for pairwise comparisons. The preva-
lence of anxiety was compared using the chi-square test. To identify the
factors that potentially affect the positive screening rate of anxiety dis-
orders, a univariate analysis was performed. A multivariate logistic
regression model was used to identify the factors contributing to the
prevalence of anxiety disorders. During the analysis, the 95 % confi-
dence interval (CI) of the difference was calculated to determine esti-
mation precision. Statistical significance was set at P≤0.05.

3. Results

A total of 212 myopia children who met the inclusion criteria were
included in this study. Three children corrected with spectacles were
excluded: one was lack of time, one could not cooperate, and one’s
parent refused to complete the information questionnaire. A total of 209
myopic children were enrolled, including 100 single-vision spectacle
wearers, 66 single-vision daily-disposable contact lens wearers and 43
ortho-k wearers. As Table 1 shown, the mean [SD] age and sex compo-
sition were matched among the children with different optical correc-
tions. Factors reported to affect mental status, such as average family
income, parents’ education level, family type, parenting style, life stress
events, after-class study time, and academic performance, were com-
parable among the groups. Among the three types of optical correction,
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no significant difference were found in BCVA, SE or any demographic
characteristics (all P-values > 0.05) except for myopia duration. Chil-
dren wearing ortho-k had a longer duration of myopia than those
wearing spectacles (12; IQR 14 vs.12; IQR 12 months, P=0.037)
(Table 1).
The Cronbach’s alpha of the three questionnaire versions for all nine

factors (except satisfaction, which only contained one item) were higher
than 0.6 (Table 2), indicating an acceptable internal consistency. As
shown in Fig. 1, multiple comparisons indicated significantly higher
scores in total performance, near vision, far vision, symptoms, appear-
ance, satisfaction, activities, handling, and peer perceptions for soft
contact lens wearers than for spectacle wearers (all P-values < 0.05).
Similarly, ortho-k wearers performed better than spectacle wearers in all
aspects except for symptoms (P=0.87), handling (P=0.07) and aca-
demics (P=0.55). Interestingly, no significant difference was found be-
tween ortho-k and soft contact lens wearers for any factor (all P-values>
0.05). Upon combining ortho-k and soft contact lens users, their per-
formance was significantly better than that of the spectacle users alone,
except for academics (P=0.68) (Table 3).
The SCARED scores indicated different mental health statuses among

children with various types of optical corrections (Fig. 2). In general,
spectacle wearers had the highest anxiety scores among all the myopic
participants. They performed poorer than soft contact lens wearers (17
(9, 23) vs. 8 (5, 15), P<0.001) and ortho-k wearers (17 (9, 23) vs. 11 (5,
20), P=0.03). The positive screening rate of anxiety disorder was
calculated for each group, which was 17.7 % for all the participants;
25.0 %, spectacle wearers; 11.0 %, contact lens wearers, 9.1 %, soft
contact lens wearers; and 14.0 %, ortho-k wearers. Compared to contact
lens wearers, spectacle wearers had a higher positive screening rate of
anxiety disorder (χ2 = 7.007, P=0.008). There was no significant dif-
ference between soft contact lens and ortho-k wearers (P>0.05).
Univariate logistic analysis showed that positive screening result of

anxiety disorder was related to the female sex (OR: 3.41, 95 %CI: 1.56 to
7.48, P=0.002), occurrence of life stress events in recent 3 months (OR:
3.38, 95 %CI: 1.40 to 8.15, P=0.007), after-class studying time over 2 h
per day (OR: 4.77, 95 %CI: 1.34 to 17.05, P=0.02), academic perfor-
mance below the top 30 % of the class (OR: 2.29, 95 %CI: 1.02 to 5.16,
P=0.04), and lower score of total PREP or any one of PREP factors.
However, the total PREP score was not included in the multivariate
analysis because its statistical tolerance was less than 0.1. The final
multivariate logistic model showed that positive screening result of

Table 1
Demographic and family characteristics of participants.

Characteristic SPE (n
= 100)

SCL (n
= 66)

OK (n
= 43)

χ2/F P

Sex, No. (%) 2.709 0.258
Male 47

(47.0)
39
(59.1)

20
(46.5)

Female 53
(53.0)

27
(40.9)

23
(53.5)

Age, mean (SD), y 10.12
(1.64)

10.52
(1.63)

10.44
(1.68)

1.318 0.270

Average family income, No.
(%), yuan per month

11.418 0.076

3 k-6 k 16
(16.0)

4 (6.1) 2 (4.7)

6 k-10 k 28
(28.0)

18
(27.3)

9
(20.9)

10 k-15 k 42
(42.0)

26
(39.4)

19
(44.2)

>15 k 14
(14.0)

18
(27.3)

13
(30.2)

Education level of father,
No. (%)

2.357 0.884

Junior high school or lower 12
(12.0)

5 (7.6) 4 (9.3)

Senior high school 29
(29.0)

19
(28.8)

15
(34.9)

Bachelor’s degree 53
(53.0)

38
(57.6)

20
(46.5)

Master’s degree or higher 6 (6.0) 4 (6.1) 4 (9.3)
Education level of mother,
No. (%)

4.495 0.610

Junior high school or lower 7 (7.0) 7
(10.6)

4 (9.3)

Senior high school 36
(36.0)

16
(24.2)

12
(27.9)

Bachelor’s degree 55
(55.0)

39
(59.1)

25
(58.1)

Master’s degree or higher 2 (2.0) 4 (6.1) 2 (4.7)
Family type, No. (%) 0.023 0.989
Two-parent family 93

(93.0)
61
(92.4)

40
(93.0)

Single-parent family 7 (7.0) 5 (7.6) 3 (7.0)
Parenting style, No. (%) 0.762 0.943
Indulgence pattern 8 (8.0) 4 (6.1) 3 (7.0)
Democratic pattern 82

(82.0)
57
(86.4)

37
(86.0)

Authoritarian pattern 10
(10.0)

5 (7.6) 3 (7.0)

Life stress events, No. (%) 0.793 0.673
No 87

(87.0)
56
(84.8)

39
(90.7)

Yes 13
(13.0)

10
(15.2)

4 (9.3)

After-class study time, No.
(%), hours per day

0.320 0.988

0–0.5 19
(19.0)

11
(16.7)

7
(16.3)

0.5–2 42
(42.0)

30
(45.5)

19
(44.2)

>2 39
(39.0)

25
(37.9)

17
(39.5)

Academic performance, No.
(%)

3.688 0.158

Top 30 % of the class 46
(46.0)

22
(33.3)

14
(32.6)

Below top 30 % of the class 54
(54.0)

44
(66.7)

29
(67.4)

Myopia duration, median
(IQR), month

12 (12) 12 (18) 12 (14) 8.055 0.018*

SE of right eye,median
(IQR), D

− 2.25
(1.21)

− 2.44
(1.25)

− 2.75
(1.38)

1.119 0.571

SE of left eye, median
(IQR), D

− 2.50
(1.50)

− 2.50
(1.37)

− 2.75
(1.12)

4.225 0.121

BCVA of right eye, median
(IQR), LogMAR

0.00
(0.00)

0.00
(0.10)

0.00
(0.10)

2.188 0.335

BCVA of left eye, median
(IQR), LogMAR

0.00
(0.10)

0.00
(0.10)

0.00
(0.00)

0.502 0.778

Abbreviations: SPE, spectacle wearers; SCL, soft-contact lens wearers; OK, ortho-
k wearers; SE, spherical equivalent; IQR, interquartile range; D, dioptres; BCVA,
best corrected visual acuity; LogMAR, the logarithm of the minimal angle of
resolution.
P: Multiple comparisons among SPE, CL and OK using K-W test or Chi-square
test. Statistical significance set at P≤0.05.
* Pairwise test using Bonferroni adjustment only showed a significant differ-
ence between OK and SPE (P=0.037).

Table 2
Reliability of 3 versions of Paediatric Refractive Error Profile (PREP).

Factors Cronbach’s α
SPE SCL OK

Overall vision 0.805 0.619 0.832
Near vision 0.794 0.823 0.808
Far vision 0.855 0.602 0.891
Symptoms 0.880 0.731 0.725
Appearance 0.737 0.612 0.637
Activities 0.791 0.741 0.878
Academics 0.929 0.820 0.748
Handling 0.744 0.819 0.832
Peer perceptions 0.743 0.659 0.814

Abbreviations: SPE, spectacle wearers; SCL, soft-contact lens wearers; OK, ortho-
k wearers.
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anxiety disorder among myopia children wearing optical corrections
was related with academic performance below the top 30 % of the class
(OR: 4.19, 95 %CI: 1.11 to 15.77, P=0.03), poorer symptoms (OR: 0.96,
95 %CI: 0.94 to 0.99, P=0.004), poorer handling (OR: 0.96, 95 %CI:
0.93 to 1.00, P=0.02) and poorer peer perceptions (OR: 0.94, 95 %CI:
0.91 to 0.98, P=0.001) (Table 4).

4. Discussion

There is growing concern regarding children’s mental health status
because of its substantial impact on individuals, families and society
[30]. In recent years, most studies have found a relationship between
myopia and anxiety or depressive disorders [5,6]. However, limited
research has been conducted to determine the possible reasons for this
phenomenon. The current cross-sectional study is the first to find an
association between refractive correction and anxiety disorder in
myopia children. A poor evaluation of vision-related quality of life,
especially symptoms, handling, and peer perceptions, contributed to a
portion of childhood anxiety. As a result, contact lens wearers,

regardless of using soft contact lenses or ortho-k, faced a reduced risk of
anxiety disorders, because of lighter symptoms on the nose and head
when wearing the aids, easier handling and better peer acceptance.
Moderate academic performance was another risk factor for anxiety
disorders in myopia children. This aligns with a previous study sug-
gesting that students who wear spectacles and do not achieve excellent
grades may be at risk of anxiety disorders [19]. They may value their
peers’ comments over their own achievements.
This study used the PREP as an assessment tool to evaluate vision-

related quality of life in myopic children with various optical correc-
tions. Reliability analysis reached an acceptable level with a larger
sample than in a previous study [25], confirming the PREP as a reliable
questionnaire. Children wearing soft contact lenses preformed better in
vision, appearance, peer perception, and activity scores on the PREP
than those wearing single-vision spectacles [23,26], although the results
differ slightly in the vision score based on the design of the soft lens.
Another study reported improved scores in the same aspects in ortho-k
wearers [25]. Regarding handling, these studies showed conflicting re-
sults for contact lens wearers. Although wearing contact lens, especially
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Fig. 1. Median score on the PREP for corrected myopia children. Error bars indicate the interquartile range. Contact lens wearers, including soft contact lens wearers
and ortho-k wearers, showed a trend of better performance than spectacle wearers in nearly all aspects. Minor differences between the evaluation of contact lens and
ortho-k were noted. * and # denote significant differences between soft contact lens and spectacle wearers, as well as ortho-k and spectacle wearers, respectively.
Abbreviations: SPE, spectacle wearers; SCL, soft contact-lens wearers; OK, ortho-k wearers; CL, contact lens wearers; PREP, Pediatric Refractive Error Profile.

Table 3
Paediatric Refractive Error Profile (PREP) scores of different refractive aids.

PREP (score 0–100) Median (IQR) P* P† P‡ P§

Total (n = 209) SPE (n = 100) SCL (n = 66) OK (n = 43) CL (n = 109)

Total 78.8 (67.3, 86.5) 69.7 (57.9, 78.6) 86.1 (78.6, 91.3) 83.7 (76.0, 88.5) 85.6 (76.9, 90.9) <0.001 <0.001 >0.99 <0.001
Overall vision 91.7 (75.0, 100.0) 83.3 (75.0, 100.0) 91.7 (83.3, 100.0) 100.0 (91.7, 100.0) 91.7 (83.3, 100.0) 0.43 <0.001 0.14 0.001
Near vision 87.5 (87.5, 100.0) 87.5 (75.0, 100.0) 100.0 (87.5, 100.0) 100.0 (87.5, 100.0) 100.0 (87.5, 100.0) 0.05 0.05 >0.99 0.03
Far vision 87.5 (75.0, 100.0) 78.5 (75.0, 87.5) 87.5 (84.4, 100.0) 100.0 (87.5, 100.0) 100.0 (87.5, 100.0) <0.001 <0.001 >0.99 <0.001
Symptoms 81.3 (62.5, 93.8) 75.0 (56.3, 87.5) 87.5 (75.0, 100.0) 75.0 (62.5, 93.8) 81.3 (68.8, 93.8) 0.01 0.87 0.059 0.043
Appearance 75.0 (50.0, 91.7) 58.3 (41.7, 66.7) 91.7 (75.0, 100.0) 91.7 (83.3, 100.0) 91.7 (75.0, 100.0) <0.001 <0.001 0.98 <0.001
Satisfaction 75.0 (50.0, 100.0) 50.0 (25.0, 75.0) 100.0 (75.0, 100.0) 100.0 (50.0, 100.0) 100.0 (75.0, 100.0) <0.001 <0.001 >0.99 <0.001
Activities 100.0 (75.0, 100.0) 50.0 (25.0, 75.0) 100.0 (87.5, 100.0) 87.5 (75.0, 100.0) 100.0 (87.5, 100.0) <0.001 <0.001 >0.99 <0.001
Academics 75.0 (50.0, 87.5) 62.5 (50.0, 87.5) 75.0 (50.0, 100.0) 75.0 (62.5, 87.5) 75.0 (50.0, 100.0) 0.20 0.55 0.87 0.68
Handling 75.0 (62.5, 93.8) 75.0 (51.6, 87.5) 93.8 (73.4, 100.0) 87.5 (62.5, 100.0) 87.5 (68.8, 100.0) <0.001 0.07 0.60 <0.001
Peer perceptions 66.7 (50.0, 83.3) 50.0 (33.3, 66.7) 79.2 (66.7, 85.4) 75.0 (66.7, 91.7) 75.0 (66.7, 91.7) <0.001 <0.001 0.89 <0.001

Abbreviations: SPE, spectacle wearers; SCL, soft-contact lens wearers; OK, ortho-k wearers; PREP, Paediatric Refractive Error Profile.
P*: SCL vs. SPE, P†: OK vs. SPE, P‡: OK vs. SCL, using non-parametric K-W test with Bonferroni adjustment. P§: Non-contacted vs. contacted, using non-parametric K-W
test.
Statistical significance set at P≤0.05 was significant.
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ortho-k lenses, necessitates adherence to standardised procedures to
ensure safety, existing research has shown that children and adolescents
demonstrate comparable proficiency in handling contact lenses after
training [31]. Children may highly value contact lenses because of a
strong desire to experience the vision correction and convenience that
they provide [26].
The result showed a significant increase in the prevalence of anxiety

disorders in children wearing spectacles. The final regression model
indicated that moderate grades, severe symptoms, difficulties in
handling and poor peer perceptions accounted for a higher anxiety risk.
Recently, researchers have speculated that myopia children with poor
academic performance receive fewer benefits from free spectacles
because they tend to place greater emphasis on self-appearance and
concern for others’ assessments [19]. Studies on various diseases have
found a clear relationship between chronic ophthalmologic symptoms
and mental health, which can partly explain the results of the current
study [32,33]. Moreover, peer perception plays an essential role in
building children’s self-confidence and damage on self-confidence easily
leads to negative mental states, such as depression and anxiety [34].
Among spectacle wearers, difficulties in handling, such as loss and
contamination of spectacles, are common among those with poor

SPE
(n

=100)

CL (n
=66)

OK
(n

=43)
0

5

10

15

20

25

Fig. 2. Median score on the SCARED for participants. Error bars indicate the
interquartile range. Myopia children with spectacles showed significantly
higher scores on anxiety than those of corrected myopia with soft contact lenses
and ortho-k. * indicates significant differences between groups. Abbreviations:
SPE, spectacle wearers; SCL, soft contact-lens wearers; OK, ortho-k wearers;
SCARED, the Screen for Child Anxiety Related Emotional Disorders.

Table 4
Potential relevant factors analyses of anxiety disorders in myopic children with
optical corrections.

Univariate model Multivariate model
*

Variables OR (95 %CI) P OR (95 %
CI)

P

Sex, No. (%)
Male 1 [Reference] NA NA NA
Female 3.41 (1.56,

7.48)
0.002 3.29

(0.91,
11.88)

0.07

Age, mean (SD), y 0.98 (0.79,
1.22)

0.86 NA NA

Average family income, No.
(%), yuan per month

3 k ~ 6 k 1 [Reference] NA NA NA
6 k ~ 10 k 0.33 (0.09,

1.16)
0.08 NA NA

10 k ~ 15 k 0.60 (0.20,
1.78)

0.36 NA NA

>15 k 0.67 (0.20,
2.19)

0.50 NA NA

Education level of father, No.
(%)

Junior high school or lower 1 [Reference] NA NA NA
Senior high school 1.19 (0.23,

6.22)
0.84 NA NA

Bachelor’s degree 2.76 (0.60,
12.67)

0.19 NA NA

Master’s degree or higher 2.59 (0.37,
17.98)

0.34 NA NA

Education level of mother, No.
(%)

Junior high school or lower 1 [Reference] NA NA NA
Senior high school 0.98 (0.19,

5.20)
0.98 NA NA

Bachelor’s degree 2.24 (0.48,
1.36)

0.30 NA NA

Master’s degree or higher 2.67 (0.30,
23.43)

0.38 NA NA

Family type, No. (%)
Two-parent family 1 [Reference] NA NA NA
Single-parent family 2.53 (0.81,

7.90)
0.11 NA NA

Parenting style, No. (%)
Indulgence pattern 1 [Reference] NA NA NA
Democratic pattern 1.28 (0.28,

5.99)
0.75 NA NA

Authoritarian pattern 3.25 (0.55,
19.32)

0.20 NA NA

Life stress events, No. (%)
No 1 [Reference] NA NA NA
Yes 3.38 (1.40,

8.15)
0.007 2.77

(0.65,
11.76)

0.07

After-class study time, No. (%),
hours per day

0 ~ 0.5 1 [Reference] NA NA NA
0.5 ~ 2 1.40 (0.36,

5.40)
0.63 NA NA

>2 4.77 (1.34,
17.05)

0.02 1.95
(0.31,
12.16)

0.47

Academic performance, No. (%)
Top 30 % of the class 1 [Reference] NA NA NA
Below top 30 % of the class 2.29 (1.02,

5.16)
0.04 4.19

(1.11,
15.77)

0.03

Myopia duration, median (IQR),
month

1.01 (0.98,
1.05)

0.44 NA NA

SE of right eye, median (IQR), D 0.91 (0.59,
1.41)

0.68 NA NA

SE of left eye, median (IQR), D 1.15 (0.74,
1.78)

0.53 NA NA

BCVA, median (IQR), logMAR 0.00 (0.00,
0.00)

0.45 NA NA

(continued on next page)
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compliance [35]. It can be inferred that a lower assessment of spectacles
regarding handling may stem from other unsatisfactory factors
including appearance, thereby aggravating the burden on daily life and
activities. This, in turn, could lead to a poor mental health status for
children.
This study provides important empirical evidence and support for

clinical practice. First, it introduces a novel outlook on the decision-
making process concerning the prevention and control of clinical
myopia. In addition to considering the effects of vision correction and
myopia control, the mental health of myopia children deserves signifi-
cant attention. Most importantly, it may be worth considering the pro-
vision of soft-contact lenses and ortho-k to students who struggle
academically, under the guidance of standard medical protocols and
regular follow-up appointments. The measures may contribute to the
promotion of children’s mental health, provided that the safety and ef-
ficacy of the treatment are ensured. Second, on account of the rela-
tionship between vision-related quality of life and mental health among
myopia children with optical aids, optimizing the weight, material, and
appearance design of spectacles has the potential to minimize its nega-
tive influence. This approach is highly advantageous for students who
come from low-income backgrounds and are unable to afford contact
lenses for vision correction as well as for those who exhibit an unwill-
ingness to learn to operate them. Third, this research underscores the
need for psychological health education for children. Both families and
schools need to pay closer attention to children who have myopia and
have been corrected with optical aids, with a focus on their social

performance and self-perception. Additionally, timely psychological
support should be provided to these children if deemed necessary.
This study has limitations due to its cross-sectional design. Further

longitudinal studies will make the causality of the relationship more
clear. Besides, because the study was conducted in a tertiary ophthalmic
centre in an economically developed area of China, the results may not
be extended to rural children, considering that high economic pressure
from contact lenses may depress sensitive children. Additionally, further
research is needed to investigate the implications of multi-focal soft
contact lenses featuring diverse myopia control designs on the mental
health of children, as these lenses may present varying implications for
aspects of visual-related quality of life.

5. Conclusion

Vision-related quality of life was associated with anxiety disorders in
myopia children with optical refractive aids. Poorer performance on
symptoms, handling and peer perceptions aspects of vision-related
quality of life was related with a higher prevalence of anxiety disor-
ders, especially for students with moderate academic grades. Ophthal-
mologists and psychologists should be attentive to the mental health of
myopic children. A favourable consideration of contact-lens for young
myopia individuals should be established, given their advantages in
mental health, under comparable medical circumstances with specta-
cles. Simultaneously, the safety of the treatment should not be
overlooked.
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