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Abstract

Background: Refractive surgery is increasingly popular, yet there is limited understanding of
the knowledge and attitudes of myopes or their guardians towards such procedures.
Objectives: To investigate the knowledge and attitudes of myopes or their guardians toward
refractive surgery.

Design: Cross-sectional study.

Participants: 581 myopes or their guardians in Suzhou City, Jiangsu Province, China,
surveyed between August and October 2022.

Interventions: Participants completed a 34-item self-administered questionnaire assessing
knowledge and attitudes before and after refractive surgery.

Primary and Secondary Outcome Measures: Knowledge and attitude scores, ranging from
0 to 45 and 0 to 36, respectively.

Results: Post-surgery knowledge (32.35 £ 11.48 vs. 27.38 = 11.74, P < 0.001) and attitude
(27.77 = 3.505 vs. 26.6 £ 3.267, P < 0.001) scores were significantly higher than pre-surgery
scores. Participants showed insufficient knowledge but positive attitudes preoperatively, with
significant improvements postoperatively. Factors influencing knowledge scores included
education level and survey timing, while attitude scores were influenced by knowledge scores,
gender, age, registered residence, monthly income, and survey timing (all P < 0.05).
Conclusions: Myopes or their guardians had positive attitudes toward refractive surgery both
pre- and postoperatively. Insufficient knowledge preoperatively improved significantly
post-surgery, highlighting the importance of educational interventions prior to surgery.

Keywords: knowledge, attitude, refractive surgery, myopia, cross-sectional study
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Strengths and limitations of this study

Large sample size (581 participants) ensures robust statistical power and generalizability of
findings.

Comprehensive assessment of both knowledge and attitudes provides a holistic view of
patient perspectives on refractive surgery.

Study setting in a relatively developed eastern province limits generalizability to other
regions with different economic and social conditions.

Use of a self-designed questionnaire may introduce bias and overestimate results, potentially

overlooking important variables related to knowledge and attitude.
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Background

Refractive error (RE) is one of the most common ophthalmologic disorders among children
and adolescents worldwide, including myopia, hyperopia, and astigmatism(1). It is reported
that nearly 2.3 billion people live with refractive error in the world, and this number is rising
as the prevalence of myopia increases(2). It is well-known that a high rate of myopia occurs
in East and Southeast Asian schoolchildren and young adults, with 67.3% of grade 7 children
and 83.2% of university students affected in central China(3). More seriously, high or
pathologic myopia may result in irreversible visual impairment and even blindness, causing a
heavy burden to individuals, families, and society(4).

At present, the main methods of myopia correction include spectacles, contact lenses, and
refractive surgery (5). Spectacles have the disadvantages of inconvenience, limited vision,
and low resolution, while the use of contact lenses may increase the risk of suffering from
conjunctivitis, keratitis, and other eye diseases(6, 7). Compared with spectacles and contact
lenses, refractive surgery can be available to correct the refractive error permanently (8).
However, in the face of emerging surgical methods, there are both expectations and concerns
regarding the procedure and its outcome. A survey conducted among female students in
Saudi university indicated that a number of patients may refuse refractive surgery due to the
lack of information about correction methods and fear of complications (9). In 2021, another
study demonstrated that although refractive surgery was a common surgical procedure, there
was little knowledge about this correction method and its complications among medical
students (10). According to knowledge, attitudes, and practices (KAP) theory, knowledge is
the basis for behavior change, and beliefs and attitudes are the driving force for behavior
change (11-13). Therefore, it is helpful to find out and improve the knowledge and attitude of
patients or their guardians toward refractive surgery, which may contribute to easing their

mental health problems associated with the surgery.
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We found that previous studies have focused on exploring the efficacy of different control or
treatment methods for myopia(14-16), but there is no study evaluating both preoperative and
postoperative knowledge and attitude of the Chinese patients or their guardians toward
refractive surgery. Accordingly, the purpose of this study was to investigate the knowledge

and attitude of the patients or their guardians before and after refractive surgery.

Methods

Patient and public involvement

No patient involved

Study design and participants

This cross-sectional study was performed on myope or their guardians between August and
October, 2022 in Suzhou city, Jiangsu Province, China. The participants of this study were
randomly selected from ophthalmology outpatient and their guardians at the author’s
Hospital. The inclusion criteria were as follows: 1) those who would undergo refractive
surgery or had completed refractive surgery; 2) those who can understand and complete
questionnaires; 3) those who volunteer to participate. This study was approved by the Ethics
Committee of the author’s Hospital. Informed consents were obtained from all the
participants.

Procedures

Convenience sampling was adopted to select the participants from the Ophthalmology
department of the author’s Hospital, and then a self-designed questionnaire was used for the
investigation. The questionnaire was designed according to the Ophthalmology (the 9"
version in 2018) (17) and Ophthalmic Surgery (the 4™ version in 2014) (18), and modified
according to the suggestions of two experts. A pilot survey was performed in a small scale

(with 50 questionnaires dispatched), and the validity and reliability were assessed. The
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Cronbach’s alpha (o) of the questionnaire was 0.8547, indicating that the internal consistency
of the questionnaire was high (19).

The final questionnaire (Appendix) contained 34 items distributed in 3 dimensions. The
dimension for baseline information included 10 items. The knowledge dimension included 15
items, with each correct answer corresponding to 3 point, and 0 point for wrong or unclear
answer, and the total score for knowledge was 0-45 points; The attitude dimension included 9
items, and the 5-level Likert scale was used for scoring. The selection of “Highly unaware, or
highly agree” for items 1 and 7,was assigned 0 point, the selection of “Unaware, or agree”
was assigned 1 point, the selection of “fair, or don’t care” was assigned 2 points, the selection
of “aware, or disagree” was assigned 3 points, and “Highly aware”, or “Highly disagree” was
assigned 4 points. For items 2, 3, 4, 5, 6, 8, 9, the scores were assigned contrary to the scores
for items 1 and 7. Therefore, the total score of attitude was 0-36 points. In the knowledge
domain, less than 70% of the total knowledge score was considered “insufficient knowledge”,
and more than 70% was “sufficient knowledge”. For the attitude score, less than 50% of the
total score was considered “negative attitude”, 50-70% was “moderate attitude”, and more
than 70% was “positive attitude”.

The on-line questionnaire was established by the SoJump APP software on WeChat, and a
QR code was generated to allow the data collection through WeChat. The participants
scanned the QR code and filled out the questionnaire. To ensure the quality and completeness
of the questionnaire survey, each IP was allowed to submit only once, and all the items were
mandatory for the participants. The completeness, internal continuity, and rationality of the
questionnaires were checked by the investigators.

Statistical analyses

SPSS 26.0 (IBM Corp., Armonk, N.Y., USA) was used for the statistical analysis.

Continuous data were expressed as mean + standard deviation (SD) and compared by t-test.
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Categorical data were expressed as n (%), and compared by the Chi-square test. ANOVA was
used for comparison among multiple groups. Validation factor analysis was conducted to
confirm the factorial structure of the designed KAP questionnaire and assess effect size of
each item. Several indices indicated a good model fit for the construct, they include:
standardized root mean residual (SRMR) <0.08, root mean square error of approximation
(RMSEA) <0.08, comparative fit index (CFI) >0.8, Tucker Lewis Index (TLI) >0.8, and
p>0.05 for the chi-square test. A standardized factor loading greater than 0.5 and a P less
than 0.05 indicated a strong relationship between items and their respective factors, thereby
confirming the validity of the construct. The multivariate linear regression analysis was
conducted to determine the influencing factors of knowledge and attitude. All the statistical
analyses were two-sided, and differences with P < 0.05 were considered statistically

significant.

Results

A total of 581 participants were recruited for this survey, including 171 males (29.43%) and
410 females (70.47%). Participants were aged 21-30 years old at most (64.03%), registered in
more non-agricultural account compared to agricultural account (57.49% vs. 42.51%), and
educated mainly in junior college/college (77.28%). Despite the differences in participants'
occupations (e.g., government administrators, professionals, clerks), more than 80% of them
had average monthly incomes higher than RMB 5,000. Participants' reasons for surgical
correction of visual acuity were varied, with the top two being inconvenience in putting up
and off the glasses (67.81%) and appearance improvement (40.96%). Notably, the number of
individuals surveyed before and after refractive error surgery was different: 164 cases

(28.23%) before surgery and 417 cases (71.77%) after surgery. Sociodemographic
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characteristics of participants administered the questionnaire before and after surgery were

showed in Table 1.

Table 1 Sociodemographic characteristics.

Knowledge score

Attitude score

N (%) Mean = SD | p-value g/g an * p-value
Total score 30.95+11.76 27.45+3.48
Sex 0.186 0.006
Male 171(29.43) | 29.72+12.59 26.78+3.74
Female 410(70.57) | 31.45+11.36 27.71+£3.32
Age (years) 0.047 0.001
<20 97(16.7) 31.43+12.32 28.59+3.22
21-30 372(64.03) | 31.47+11.58 27.25+3.37
>30 112(19.28) | 28.78+11.69 27.06+3.82
Registered residence 0.542 0.001
Agriculture account 247(42.51) | 30.41+12.24 26.89+3.63
Non-agriculture account 334(57.49) | 31.33+11.38 27.85+3.30
Education level 0.001 0.016
Senior middle school or lower 52(8.95) 25.44+11.38 26.36+2.81
Junior college/college 449(77.28) | 31.24£11.95 27.57+3.54
Postgraduate or higher 80(13.77) | 32.86+9.833 27.43+£3.38
Occupation, N (%) 0.418 0.294
Government administrators of the
country or leaders of enterprises and | 24(4.13) 30.75+10.17 26.08+3.72
public institutions
Professionals (teachers, engineering | 1,51 g6y | 32 74210.60 27.62+3.49
technicians, writers, etc.)
Clerks or relevant personnel 34(5.85) 31.55+11.29 27.05+2.83
Pc?rsonnel in commercial business or 63(11.7) 315441130 27 854320
service
Personnel in farming, forestry, /
animal husbandry, fishery, etc.
Operators  of  production  or
transportation equipment, or relevant | 18(3.1) 31.16+8.826 26.88+2.51
personnel
Army personnel 3(0.52) 25.33420.10 28.66+3.21
Housewife 9(1.55) 30.88+8.565 27.55+£3.04
. Personnel in medical and relevant 27(4.65) 33 40+413.26 28114436
industry
Others 271(46.64) | 29.69+12.53 27.384+3.55
Monthly income per capita (Yuan) 0.232 0.137
<5000 79(13.6) 29.36+11.92 26.54+3.80
5000-10000 232(39.93) | 30.46+11.81 27.68+3.26
10000-20000 179(30.81) | 31.97+11.75 27.434+3.55
>20000 91(15.66) | 31.51+11.43 27.61+3.46
Daily screen usage time (h) 0.369 0.877
<4 102(17.56) | 30.71+11.73 27.50+3.25
4-6 172(29.6) | 30.62+10.78 27.47+3.65
>6 307(52.84) | 31.20+12.30 27.40+3.45

8
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Reasons for surgical correction of
visual acuity (multiple choices)

Remove the glasses and improve | 238(40.96)
appearance

Study in higher schools, job | 126(21.69)
selection, or joining the army

Inconvenience in putting up and off | 394(67.81)
the glasses

others 14(3.36)
Surveyed before or after refractive error <0.001 <0.001
surgery

Before 164(28.23) | 27.37+11.73 26.60+3.26

After 417(71.77) | 32.35+¢11.47 27.77+3.50

Participants’ knowledge score (possible range: 0~45) evaluated after surgery was
significantly higher than those before surgery (32.35+£11.48 vs. 27.38+11.74, P<0.001),
indicating an increase of knowledge level after than before surgery. Moreover, participants
attitude score (possible range: 0~36) evaluated after surgery was significantly higher than
those before surgery (27.77£3.505 vs. 26.6+3.267, P<0.001), also indicating an improvement
of attitude after than before surgery. According to the knowledge and attitude scores before
and after surgery, the participants had insufficient knowledge but positive attitudes toward
corrective surgery preoperatively, and sufficient knowledge and continued positive attitudes
postoperatively (Table 1 and Figure 1).

Preoperatively, the top three in terms of accuracy rate for the questions under knowledge
dimension were K15, K4, and K3, with the accuracy rates of 79.88%, 79.27%, and 78.66%,
respectively, whereas K12 (29.27%), K13 (40.24%), and K6 (40.85%) were ranked the last
three in the accuracy. Postoperatively, except for K2, K3, K4, and K12 (P > 0.05), the
accuracy rates of other questions under knowledge dimension were significantly improved
compared with that before operation (P < 0.05). Specifically, the three questions under
knowledge dimension with the highest accuracy rates were K15 (88.25%), K4 (83.45%), and
K2 (78.90%). And the three questions with the lowest accuracy rates were still K12, K13, and

K6, with the accuracy of 37.89%, 57.31%, and 58.99%, respectively (Table S1). Regarding
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the distribution of attitude dimension, scores found in Al, A4, A5, A6, A8, and A9 after
surgery were significantly higher than those before surgery (P < 0.05). For A2, A3, A4, AS,
A6, and A8, more participants responded ‘“highly positive” and “positive”, while less people
responded “negative” and “highly negative” (Table S2).

For the knowledge and attitude domains, the two-factor model demonstrated on Figure S1
was tested by validation factor analysis. Satisfactory model fitness was demonstrated (Table
S3) and final model demonstrated a strong relationship between items and attitude, as well as
knowledge domain, with the composite reliability for all factors except K2, K4, K10 and K12
above the cut-off value of 0.7, as summarized in Table S4.

Additionally, in analysis of multivariate linear regression results, the knowledge scores were
related to education level (Ref. senior middle school or lower; junior college/college,
OR=5.81, 95% CI: 2.52-9.09, P=0.001; postgraduate or higher, OR=7.83, 95% CI: 3.83-11.8,
P<0.001) and time of participants being surveyed (Ref. before refractive error surgery; after
refractive error surgery, OR=5.09, 95% CI: 3.02-7.16, P<0.001) (Table 2). Different from the
knowledge scores, the influencing factors of attitude scores included knowledge scores
OR=0.05, 95% CI: 0.03-0.07, P<0.001), sex (Ref. male; female, OR=1.24, 95% CI: -2.8--1.0,
P<0.001), age (Ref. <20 years old; 21-30 years old, OR=-1.9, 95% CI: 2.52-9.09,
P<0.001; >30 years old, OR=-2.5, 95% CI: -3.5--1.4, P<0.001), registered residence (Ref.
agriculture account; non-agriculture account, OR=0.82, 95% CI: 0.22-1.42, P=0.007),
monthly income (Ref. <RMB 5,000, RMB 5,000-10,000, OR=0.92, 95% CI: 0.06-1.78,
P=0.036), and time of participants being surveyed (Ref. before refractive error surgery; after
refractive error surgery, OR=0.86, 95% CI: 0.24-1.47, P=0.006) (Table 3).

Table 2 Multivariate linear regression analysis for knowledge

Univariate analysis | Multivariate analysis
Knowledge B (95%CI) p-value | B (95%CI) p-value
R?>=0.0570*
F= 12.68 (P<0.001)

10
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Sex
Male Ref - Ref -
Female 1.73(-0.36,3.83) | 0.106
Age (years)
<20 Ref - Ref -
21-30 0.03(-2.58,2.66) | 0.978
>3() -2.64(-5.84,0.54) | 0.104
Registered residence
Agriculture account Ref - Ref -
Non-agriculture account 0.92(-1.0,2.85) | 0.351
Education level
Senior middle school or lower Ref - Ref -
Junior college/college 5.80(2.45,9.14) | 0.001 5.81(2.52,9.09) | 0.001
Postgraduate or higher 7.42(3.34,11.4) | <0.001 | 7.83(3.83,11.8) | <0.001
Occupation, N (%)
Government administrators of the
country or leaders of enterprises and | Ref - Ref -
public institutions
Professionals ~ —  (teachers, | 4 g 3 14713) | 0.445
engineering technicians, writers, etc.)
Clerks or relevant personnel 0.80(-5.34,6.96) | 0.796
Perspnnel in commercial business 0.79(-4.68,6.27) | 0.776
or service
Personnel in farming, forestry,
animal husbandry, fishery, etc. 0.41(-6.78,7.61) | 0.91
Operators of production or
transportation equipment, or relevant | — —
personnel
Army personnel -5.41(-19.5,8.72) | 0.452
Housewife 0.13(-8.88,9.16) | 0.976
‘ Personnel in medical and relevant 2.65(-3.819.13) | 0421
industry
Others -1.05(-5.96,3.86) | 0.674
Monthly income per capita (Yuan)
<5000 Ref - Ref -
5000-10000 1.09(-1.90,4.10) | 0.473
10000-20000 2.61(-0.50,5.72) | 0.101
>20000 2.14(-1.40,5.69) | 0.235
Daily screen usage time (h)
<4 Ref - Ref -
4-6 -0.09(-2.98,2.79) | 0.949
>6 0.48(-2.15,3.13) | 0.716
Surveyed before or after refractive
error surgery
Before Ref - Ref -
After 4.97(2.88,7.06) | <0.001 | 5.09(3.02,7.16) | <0.001
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Table 3 Multivariate linear regression analysis for attitude.

Univariate analysis

| Multivariate analysis

Attitude B (95%CI) p-value | B (95%CT) p-value
R?>=0.1334*
F=5.70 (P<0.001)
Knowledge 0.07(0.05,0.09) <0.001 | 0.05(0.03,0.07) | <0.001
Sex
Male Ref - Ref -
Female 0.93(0.31,1.55) 0.003 | 1.24(0.59,1.89) | <0.001
Age (years)
<20 Ref - Ref -
21-30 -1.33(-2.11,-0.56) | 0.001 | -1.9(-2.8,-1.0) | <0.001
>30 -1.53(-2.47,-0.59) | 0.001 | -2.5(-3.5,-1.4) | <0.001
Registered residence
Agriculture account Ref - Ref -
Non-agriculture account 0.96(0.39,1.53) 0.001 | 0.82(0.22,1.42) | 0.007
Education level
Senior middle school or lower Ref - Ref -
Junior college/college 1.20(0.20,2.20) 0.018 ] 0.99(-0.04,2.03) | 0.061
Postgraduate or higher 1.07(-0.14,2.28) | 0.083 | 0.73(-0.57,2.05) | 0.268
Occupation, N (%)
Government administrators of
the country or leaders of | Ref - Ref -
enterprises and public institutions
Professionals (teachers,
engineering technicians, writers, | 1.53(0.01,3.05) 0.047 1.21(-0.22,2.65) | 0.098
etc.)
Clerks or relevant personnel 0.97(-0.84,2.79) 1 0.293 | 0.52(-1.20,2.24) | 0.553
Personnel _in - commereial | | 760 14339) | 0.033 | 145(-0.07,2.99) | 0.063
business or service
Personnel in farming, forestry,
animal husbandry, fishery, etc.
Operators of production or
transportation ~ equipment,  or | 0.80(-1.32,2.93) | 0.458 | 1.70(-0.37,3.77) | 0.108
relevant personnel
Army personnel 2.58(-1.60,6.76) | 0.226 | 2.41(-1.51,6.35) | 0.228
Housewife 1.47(-1.19,4.14) [ 0.279 | 1.14(-1.40,3.68) | 0.379
Personnel i medical and |5 550 11394) | 0.038 | 153(-0.283.35)0.097
relevant industry
Others 1.29(-0.15,2.75) | 0.081 | 0.82(-0.58,2.22) | 0.25
Monthly income per capita (Yuan)
<5000 Ref - Ref -
5000-10000 1.14(0.25,2.03) 0.011 ] 0.92(0.06,1.78) | 0.036
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10000-20000 0.89(-0.02,1.81) | 0.057 | 0.52(-0.40,1.44) | 0.269
>20000 1.07(0.02,2.11) 0.045 | 0.82(-0.22,1.86) | 0.122
Daily screen usage time (h)
<4 Ref - Ref -
4-6 -0.0(-0.8,0.82) 0.939
>6 -0.1(-0.8,0.67) 0.79
Surveyed before or after refractive
error surgery
Before Ref - Ref -
After 1.17(0.54,1.79) <0.001 | 0.86(0.24,1.47) | 0.006

*Adj R-squared

Before surgery, lower knowledge scores were more likely to be found in those who were
male (P=0.001), aged more than 30 years old (P=0.018), and had senior middle school or

lower education level (P=0.014). Unlike this result, only the participants with senior middle

school or lower education level had lower knowledge scores after surgery (P=0.017).

Regarding attitude scores, the participants scored lower were male (P=0.006) before surgery.

After surgery, attitude scores differed by age (P=0.002) and registered residence (P=0.001)

(Table 4).

Table 4 Knowledge and attitude scores surveyed before and after surgery according to

different baseline characteristics.

Knowledge score

Attitude score

Before After Before After
Variables surgery p-valu | surgery p-valu | surgery p-valu | surgery p-valu
€ e Mean £ |e¢ Mean £ |e
Mean = SD Mean + SD SD SD
Total score 27.38+11.7 32.35+11.4 26.6£3.26 27.77%
4 8 7 3.505
Sex 0.001 0.616 < 0.052
0.001
31.94+12.0 24.95+3.4 27.29+
Male 21.7£11.14 9 07 3687
Female 29.03+11.4 32.54+11.1 27.09+3.0 28.00+
3 9 73 3.398
Age (years) 0.018 0.266 0.986 0.002
32.50£11.9 26.67+3.7 28.95+
<
<20 25.6£13.09 5 9 3.006
21-30 28.65+11.0 32.93+11.6 26.61+£3.3 27.59+
5 00 22 3.364
>30 21.23+13.0 30.63+10.6 26.50+2.6 27.20+
13
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4 26 50 4.059
Registered 0.175 0.705 0.183 0.001
residence
Agriculture | 25.88+12.3 32.11£11.8 26.19+3 .4 27.15+
account 6 04 48 3.672
Non-agricu | 28.41+11.2 32.54+11.2 26.89+3.1 28.25+
Iture account | 36 46 22 3.303
Slduca“onlev 0.014 0.017 0.474 0.100
Senior
middle 20.14+10.5 27.39+11.1 25.64+3.3 26.63+
school or | 67 71 19 2.604
lower
collllézle%oueg 27.32+11.9 32.71%11.6 26.64+3.2 27.92+
. 48 39 48 3.596
Postgradua | 31.25+9.76 33.7349.85 26.93+3.3 2771+
te or higher 6 4 55 3.397
Monthly
income  per 0.321 0.504 0.179 0.126
capita (Yuan)
<5000 23.35+11.1 31.02+11.6 25.4743.3 26.84+
97 72 75 3.893
5000-1000 | 26.59+11.4 31.94£11.6 26.88+3.1 28.00+
0 94 29 4 3.270
10000-200 | 28.80+12.2 33.54+£11.2 26.27+3.3 28.01+£3.5
00 81 10 36 37
>20000 28.83%11.2 32.48+11.4 27.50+3.2 27.66+
12 43 17 3.570
Daily screen
usage  time 0.645 0.827 0.717 0.955
(h)
<4 25.23+10.9 32.23+11.5 26.18+2.5 27.88+
59 48 00 3.354
4-6 27.47+11.4 31.88+10.2 26.86%3.5 27.72+
58 81 36 3.687
>6 27.84+12.1 32.67+12.1 26.57+3.2 27.77+
17 26 98 3.468
Reasons  for
surgical
correction of
visual acuity
Remove
the  glasses | 29.60+11.5 33.56+ 27.53+2.9 27.97+
and improve | 54 0.085% 10.251 0.056 56 0.01¢% 3.383 0.308"
appearance
Study in
higher
schools, job | 20.20+11.7 30.93+ 25.00+3.8 27.81+
selection, or | 37 0.003" 12.667 0.142 66 0.0197 3.636 0.9017
joining  the
army
Inconvenie
nce in putting | 27.50+11.7 33.58+10.4 26.42+3.0 27.89+
up and off the | 37 0.837% 58 0.004 93 0.271% 3.312 0.3347
glasses
14
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others 24.07+ 26.43+ 4
) ) 13.697 0.006 | - ) 5.515 0.144

# Comparison of participants’ score between those who chose the option and did not.

Discussion

This study suggested that myope or their guardians had positive attitudes toward corrective
surgery both preoperatively and postoperatively. However, they might have insufficient
knowledge toward refractive surgery, which might be improved after the surgery. These
findings may provide inspiration and direction for ophthalmic education before and after
refractive surgery.

In the present study, the majority of participants were females aged less than 30, which was
consistent with the epidemiology of myopia reported in previous studies(20-22). In addition,
those with higher educational level and longer daily screen usage time were vulnerable to
myopia and would like to correct it via refractive surgery. In line with these results, Mirshahi
et al. (23) presented that people with higher educational achievements have higher prevalence
of myopia than individuals with lower level of education. In addition, several studies
demonstrated that frequent exposure to digital smart device screen could be a risk factor for
myopia (24-26). The findings of this study showed that the primary motive for myopia
correction surgery was the inconvenience of putting on and taking off glasses, followed by
the aim to improve appearance. However, Khan-Lim et al. (27) found that the main motive
for seeking refractive surgery was to meliorate unaided social vision. Xu et al. (28) evinced
that career requirements were the most crucial reason for seeking refractive surgery and
removing glasses to improve facial appearance was a main reason for female respondents.

A study among female students in Saudi university showed that the respondents had a high
level of knowledge and awareness of refractive correction methods, especially refractive

surgery (9). Contrary to this result, the knowledge score and accuracy rates for questions

15
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under knowledge dimension in our study were unsatisfactory before surgery. This difference
may be due to the fact that the participants of the previous study were university students
and/or even medical students, who had a high capacity for knowledge learning and a certain
degree of knowledge about myopia. After surgery, the knowledge scores of the participants
were significantly improved, which may be attributed to the preoperative conversation with
the surgeon explaining the knowledge of refractive surgery. Interesting to note, that our
findings showed a good fit for the questionnaire, supporting the construct validity, but lower
composite reliability for K2, K4, K10 and K12 — while 3 of those items also did not
demonstrate improvement after operation, suggesting that some of the answers might be
influenced by the questionnaire design. However, all other items in knowledge and attitude
domains had reasonably good reliability, and all findings support the significant improvement
of overall knowledge scores. Additionally, the results of multivariate linear regression
analysis indicated that the knowledge score was associated with educational level before and
after operation. Indeed, a number of reports consistently supported the point that those with
higher education levels commonly had better health knowledge (29-31). Meanwhile,
knowledge scores differed by gender and age preoperatively, but not postoperatively. This
result may be due to the counseling of men and age >30 years about knowledge related to
myopia and corrective surgery, and serves as a reminder to focus on this population during
knowledge dissemination. Notably, the three questions under knowledge dimension with the
lowest accuracy rates before and after surgery were K12, K13, and K6, which were related to
indications and complications of refractive surgery. This might be linked to the fact suggested
by previous cross-sectional study that patients were prone to refusing refractive surgery
because of the fear of the surgical complications (10). Consequently, targeted education on

the indications and complications of refractive surgery should be implemented.
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In addition, this study found that the participants had continued positive attitudes toward
refractive surgery both preoperatively and postoperatively. Similarly, the majority of
individuals reported a high level of satisfaction and positive attitude about vision correction
surgery (32). The attitude score of females before operation was higher than that of males
while the attitude score of both after operation was similar, indicating an attitude change in
males. This may be because males are less willing to improve their appearance through
refractive surgery, and more likely to recognize the efficacy of surgery and change their
attitudes. However, participants had similar preoperative attitude scores for different age and
registered residence, yet differed in age and registered residence postoperatively.
Specifically, lower attitude scores were more likely to be observed in the participants who
aged >30 years and had agriculture account. This may be attributed to the efficacy of
refractive surgery for myopia associated with younger age and low myopia (33). Patients with
agriculture account are usually older and have higher myopia, thus the outcome of refractive
surgery may be impaired. It is also worth noting that attitude scores are influenced by
knowledge scores, suggesting that enhancing education about myopia and refractive surgery
contributes to the development of positive attitudes. Moreover, most participants believed
that refractive surgery was effective and had more advantages than disadvantages. In
agreement with these findings, previous studies demonstrated that the various refractive
surgeries achieved favorable visual outcomes in the correction of myopia (34-36).

There are some limitations in the present study. First, the setting of the trial was in eastern
province with relatively developed economy and society, limiting the wider generalizability
of the results of our study. Second, due to using a self-designed questionnaire, bias and
overestimation of real results may be introduced by responder and some variables related to
knowledge and attitude scores may be neglected. However, additional validation factor

analysis was conducted to assess the factorial structure of the questionnaire and results
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demonstrated good validity and reliability for the most of the questions. Finally, as a result of
cross-sectional design characteristics, the relationship between knowledge and attitude

toward different variables was not specifically determined.

Conclusion

To summarize, myope or their guardians showed positive attitudes towards corrective surgery
both before and after surgery. They might have insufficient knowledge towards refractive
surgery preoperatively, which might be improved after the surgery. Education for patients
and their guardians by ophthalmologists on the knowledge of refractive surgery should be
strengthened, especially preoperative. Addressing some of the beliefs and concerns of myopia

patients or their guardians may encourage patients to seek the medical help.

List of abbreviations
Knowledge, attitudes, and practices KAP

Standard deviation SD

Declarations

Ethics approval and consent to participate

All procedures were performed in accordance with the ethical standards laid down in the
1964 Declaration of Helsinki and its later amendments. This study was approved by the
Ethics Committee of The First Affiliated Hospital of Soochow University [No.321 (2023)].
Informed consents were obtained from all the participants. All methods were carried out in
accordance with relevant guidelines and regulations.

Consent for publication

Not applicable

18

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

BMJ Open

Availability of data and materials

All data generated or analysed during this study are included in this published article [and its
supplementary information files].

Competing interests

The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this paper.

Funding

This work was supported by Grants 81400429 from the National Natural Science Foundation
of China, QNRC2016717 from the Jiangsu Provincial Medical Youth Talent Project,
BK20140290 from the Jiangsu Provincial Natural Science Foundation.

Authors' contributions

(I) Conception and design: YF Q

(IT) Administrative support: YF Q

(IIT) Provision of study materials or patients: YF Q

(IV) Collection and assembly of data: All authors

(V) Data analysis and interpretation: All authors

(VI) Manuscript writing: All authors

(VII) Final approval of manuscript: All authors

Acknowledgements

None

19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20 of 40

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

Page 21 of 40

oNOYTULT D WN =

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

BMJ Open

References

1. Resnikoff S, Pascolini D, Mariotti SP, Pokharel GP. Global magnitude of visual
impairment caused by uncorrected refractive errors in 2004. Bulletin of the World Health
Organization. 2008;86(1):63-70.

2. Desalegn A, Tsegaw A, Shiferaw D, Woretaw H. Knowledge, attitude, practice and
associated factors towards spectacles use among adults in Gondar town, northwest Ethiopia.
BMC ophthalmology. 2016;16(1):184.

3. Li SM, Wei S, Atchison DA, Kang MT, Liu L, Li H, et al. Annual Incidences and
Progressions of Myopia and High Myopia in Chinese Schoolchildren Based on a 5-Year
Cohort Study. Investigative ophthalmology & visual science. 2022;63(1):8.

4. Holden BA, Fricke TR, Wilson DA, Jong M, Naidoo KS, Sankaridurg P, et al. Global
Prevalence of Myopia and High Myopia and Temporal Trends from 2000 through 2050.
Ophthalmology. 2016;123(5):1036-42.

5. Medina A. The cause of myopia development and progression: Theory, evidence, and
treatment. Survey of ophthalmology. 2022;67(2):488-509.

6. McCrann S, Flitcroft I, Lalor K, Butler J, Bush A, Loughman J. Parental attitudes to
myopia: a key agent of change for myopia control? Ophthalmic & physiological optics : the
journal of the British College of Ophthalmic Opticians (Optometrists). 2018;38(3):298-308.
7. Fleiszig SMJ, Kroken AR, Nieto V, Grosser MR, Wan SJ, Metruccio MME, et al.
Contact lens-related corneal infection: Intrinsic resistance and its compromise. Progress in
retinal and eye research. 2020;76:100804.

8. Chang JY, Lin PY, Hsu CC, Liu CJ. Comparison of clinical outcomes of LASIK,
Trans-PRK, and SMILE for correction of myopia. Journal of the Chinese Medical

Association : JCMA. 2022;85(2):145-51.

20

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

BMJ Open

9. Zeried FM, Alnehmi DA, Osuagwu UL. A survey on knowledge and attitude of Saudi
female students toward refractive correction. 2020;103(2):184-91.

10. Alhibshi N, Kamal Y, Aljohany L, Alsaeedi H, Ezzat S, Mandora N. Attitude toward
refractive error surgery and other correction methods: A cross-sectional study. Annals of
medicine and surgery (2012). 2021;72:103104.

11. Park DI. Development and Validation of a Knowledge, Attitudes and Practices
Questionnaire on COVID-19 (KAP COVID-19). International journal of environmental
research and public health. 2021;18(14).

12. Martinez-Santos AE, Fernandez-de-la-Iglesia JD, Pazos-Couselo M, Marques E,
Verissimo C, Rodriguez-Gonzalez R. Attitudes and knowledge in blood donation among
nursing students: A cross-sectional study in Spain and Portugal. Nurse education today.
2021;106:105100.

13. Tahani B, Manesh SS. Knowledge, attitude and practice of dentists toward providing
care to the geriatric patients. BMC geriatrics. 2021;21(1):399.

14. Yam JC, Jiang Y, Tang SM, Law AKP, Chan JJ, Wong E, et al. Low-Concentration
Atropine for Myopia Progression (LAMP) Study: A Randomized, Double-Blinded,
Placebo-Controlled Trial of 0.05%, 0.025%, and 0.01% Atropine Eye Drops in Myopia
Control. Ophthalmology. 2019;126(1):113-24.

15. Jiang Y, Zhu Z, Tan X, Kong X, Zhong H, Zhang J, et al. Effect of Repeated Low-Level
Red-Light Therapy for Myopia Control in Children: A Multicenter Randomized Controlled
Trial. Ophthalmology. 2022;129(5):509-19.

16. Ang M, Farook M, Htoon HM, Mehta JS. Randomized Clinical Trial Comparing
Femtosecond LASIK and Small-Incision Lenticule Extraction. Ophthalmology.

2020;127(6):724-30.

21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 40

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

Page 23 of 40

oNOYTULT D WN =

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

BMJ Open

17. Jie. H, Qunying. H. Chinese expert consensus on diagnosis and treatment of pulmonary
nodules. Chinese Journal of Tuberculosis and Respiratory. 2015;38(04):249-54.

18. Xishan. W. The importance of early diagnosis and treatment of colorectal cancer from
the epidemiological characteristics of colorectal cancer in China and the United States.
Chinese e-journal of colorectal diseases. 2021;10(01):26-33.

19. McNeish D. Thanks coefficient alpha, we'll take it from here. Psychological methods.
2018;23(3):412-33.

20. Zhuang M, Xie H, Zhang Y, Li S, Xiao P, Jiang Y, et al. Prevalence and influence
factors for myopia and high myopia in schoolchildren in Shandong, China. Central European
journal of public health. 2022;30(3):190-5.

21. Zhao X, Lu X, Yu L, Zhang Y, Li J, Liu Y, et al. Prevalence of myopia and associated
risk factors among key schools in Xi'an, China. BMC ophthalmology. 2022;22(1):519.

22. Jing S, Yi X. Prevalence and risk factors for myopia and high myopia: A cross-sectional
study among Han and Uyghur students in Xinjiang, China. 2022;42(1):28-35.

23. Mirshahi A, Ponto KA, Hoehn R, Zwiener I, Zeller T, Lackner K, et al. Myopia and level
of education: results from the Gutenberg Health Study. Ophthalmology.
2014;121(10):2047-52.

24, Foreman J, Salim AT, Praveen A, Fonseka D, Ting DSW, Guang He M, et al.
Association between digital smart device use and myopia: a systematic review and
meta-analysis. The Lancet Digital health. 2021;3(12):e806-¢18.

25. Enthoven CA, Polling JR, Verzijden T, Tideman JWL, Al-Jaffar N, Jansen PW, et al.
Smartphone Use Associated with Refractive Error in Teenagers: The Myopia App Study.

Ophthalmology. 2021;128(12):1681-8.

22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

BMJ Open

26. Lanca C, Saw SM. The association between digital screen time and myopia: A
systematic review. Ophthalmic & physiological optics : the journal of the British College of
Ophthalmic Opticians (Optometrists). 2020;40(2):216-29.

27. Khan-Lim D, Craig JP, McGhee CN. Defining the content of patient questionnaires:
reasons for seeking laser in situ keratomileusis for myopia. Journal of cataract and refractive
surgery. 2002;28(5):788-94.

28. Xu 'Y, Li S, Gao Z, Nicholas S. Reasons for Laser in Situ Keratomileusis in China: A
Qualitative Study. Optometry and vision science : official publication of the American
Academy of Optometry. 2019;96(3):206-12.

29. Chen L, Hong J, Xiong D, Zhang L, Li Y, Huang S, et al. Are parents' education levels
associated with either their oral health knowledge or their children's oral health behaviors? A
survey of 8446 families in Wuhan. 2020;20(1):203.

30. Paasche-Orlow MK, Clarke JG, Hebert MR, Ray MK, Stein MD. Educational attainment
but not literacy is associated with HIV risk behavior among incarcerated women. Journal of
women's health (2002). 2005;14(9):852-9.

31. Kharbach A, Obtel M, Achbani A, Bouchriti Y, Hassouni K, Lahlou L, et al. Level of
Knowledge on Stroke and Associated Factors: A Cross-Sectional Study at Primary Health
Care Centers in Morocco. Annals of global health. 2020;86(1):83.

32. Brown MC, Schallhorn SC, Hettinger KA, Malady SE. Satisfaction of 13,655 patients
with laser vision correction at 1 month after surgery. Journal of refractive surgery (Thorofare,
NJ : 1995). 2009;25(7 Suppl):S642-6.

33. Gomel N, Negari S, Frucht-Pery J, Wajnsztajn D. Predictive factors for efficacy and

safety in refractive surgery for myopia. 2018;13(12):e0208608.

23

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 24 of 40

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

Page 25 of 40

oNOYTULT D WN =

427

428

429

430

431

432

433

434

BMJ Open

34. Ganesh S, Gupta R. Comparison of visual and refractive outcomes following
femtosecond laser- assisted lasik with smile in patients with myopia or myopic astigmatism.
Journal of refractive surgery (Thorofare, NJ : 1995). 2014;30(9):590-6.

35. Vestergaard A, Ivarsen AR, Asp S, Hjortdal J. Small-incision lenticule extraction for
moderate to high myopia: Predictability, safety, and patient satisfaction. Journal of cataract
and refractive surgery. 2012;38(11):2003-10.

36. Ivarsen A, Asp S, Hjortdal J. Safety and complications of more than 1500 small-incision

lenticule extraction procedures. Ophthalmology. 2014;121(4):822-8.

24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

436

437

438

BMJ Open

Figure Legends
Figure 1 Comparison of knowledge (A), attitude (B) scores between evaluated before and

after surgery.
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Supplementary Tables

Table S1 Knowledge dimension

BMJ Open

1sdsn o) Buipnjoul ‘1ybruAdoo Aq |

420Z Y2Je /g U0 G2T260-720z-uadoluc

m
n
Before surgery After su rge@z‘gb'
Knowledge 88+ p-value
Accuracy rate, N (%) Accuracy rﬁégl (%)
ows
32
K1 93 56.71 315 337@.54 <0.001
oc o
SRRy
K2 120 73.17 329 ; §7§3.90 0.138
ERGES
> o
K3 129 78.66 327 ‘i' 18.42 0.949
K4 130 79.27 348 S &.45 0.234
g :
K5 85 51.83 277 2 66.43 0.001
© 3
5 2
K6 67 40.85 246 D 5i‘8.99 <0.001
T 5
g o
K7 83 50.61 282 3 67.63 <0.001
g g
K8 107 65.24 314 2 75.30 0.015
>
«Q
]
K9 96 58.54 303 .66 0.001
o
K10 86 52.44 278 %.67 0.001
g
=
o
[oX
e
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Table S2 Attitude dimension

Highly positive (4 Highly negative (0

SJeN L2 U0 SZTe60-7202-us

N

oNOYTULT D WN =

Positive (3 points) Neutral (2 points) Negative (1
9 points) point) p-val
1 Attitude

12 % (before/after % (before/after % (before/after %  (befo

Fowaublosdg

D
=

% (before/after ue

surgery) surgery) surgery) surgery) surgery)

<0.00

18 Al 0.61 2.88 14.63 36.21 65.24 53.96 16.46 3.05 1.92

o
o

>
‘salfd|ouyoal Byiwis ghre ‘Burthes |v ‘Buftiw elep pue 1xa181 pareja. g8sn Joy Puipnjoul ‘1yBiAdoo Aq |
© (s3gv) {nauadns

| @p anbiyde.Boiqig aouaby 1e GzZoz ‘2 aunc uo jwod fwag uadolwagy/:diy wollpapeojumal] "szZoz U

22 A2 40.85 52.76 53.05 42.45 6.10 4.32 0.00 0.00 024 0.056

o
N

25 A3 45.73 55.88 50.61 40.05 3.05 3.84 0.61 0.00 0.00 0.079

o
N

A4 35.37 49.88 53.66 44.60 9.76 5.04 1.22 0.00 024 0.003

o
N

<0.00

3] A5 32.93 55.88 60.37 41.49 6.71 2.40 0.00 0.00 0.00

o
N

3 A6 32.93 48.92 55.49 44.12 11.59 6.24 0.00 0.72 0.00 0.00 0.001

38 A7 2.44 3.12 16.46 11.51 40.85 37.89 31.71 35.01 8.54 1247 0.336
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Table S3 A good model fit for the construct, indicated by: standardized root mean residual

(SRMRY); root mean square error of approximation (RMSEA), comparative fit index (CFI),

oNOYTULT D WN =

and Tucker Lewis Index (TLI).

Indicators

Reference

Results

RMSEA

SRMR

TLI

CFI

<0.08 Good

<0.08 Good

>0.8 Good

>0.8 Good

0.061

0.068

0.872

0.884
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Table S4 Results of validation factor analysis

Estimate

P>z

K1

K2

K3

K4

K5

K6

K7

K8

K9

K10

K11

K12

K13

K14

K15

Al

A2

A3

A4

A5

Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Knowledge
Attitude
Attitude
Attitude
Attitude

Attitude

0.40

0.75

0.63

1.08

1.23

0.91

1.08

1.00

0.69

1.19

0.51

1.25

1.11

0.73

2.37

2.38

2.72

2.35

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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A6

A7

A8

A9

Attitude

Attitude

Attitude

Attitude

2.30

-0.93

0.99

1.75

<0.001

<0.001

<0.001

<0.001
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Appendix g
=]
Dear patient, ‘g.
o
We are investigators from the Ophthalmology Department of First Affiliated Hospital of Soocho® #/giversity, and this questionnaire was
0=
sy
designed by us to investigate the awareness of individuals underwent refractive surgery in out hospital and $&iguardians on surgeries for refractive
- D W]
o 3 o
. ¢ . . . . . . Dwns
errors (myopia). The data collected by this questionnaire are confidential, and your information will not ﬁ%’c@sclosed, so please don’t worry about
528
o o
it. The data provided by you will only be used for the survey, which could help providing evidence fog,&e%eloping the scientific interventional
-2

strategies. To guarantee the validity of this survey, please answer the questions according to your ovg@:grnditions. Thank you very much for
a. 2

a/

making time to participate in this survey, and we appreciate your support and cooperation in this study V_Erygnuch!
.

O [ aware and consent that the data collected in this survey will be used for the scientific study.
Signature:

‘gaIbojouyoal Jejiwis pue ‘Bulu
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The First Part: Basic information

5. Educational level:

g
3
<
§
g
1. Your sex: a. Male =
b. Female 5]
2. Your age (years): a. <20 § m
b. 21-30 =8
—Q
b. 31-40 = §
c. 41-50 =8
d. >50 50
3. Who is receiving the refractive surgery: a. Myself :;;8
b. My child e
4. Registered residence: a. Agriculture %’%
b. Non-agriculture s m
o

—
[
B
o
=
2
o
=
o
©
(¢
=
o
=
o
=
—_
o
=

a.
b. Senior middle school/ technial

@a//:dfy woly papeojumoq ‘G20z UdJein|.z uo 9z1z60-720z-uadoluwc

[

condary school

c. Junior college/college g- 7?9
d. Postgraduate or higher 3 =

6. Occupation: a. Government administrators g tl’fﬁ; country or leaders of enterprises
and public institutions 4] g
b. Professionals (teachers, engiéee@ng technicians, and writers, etc.)
c. Clerks or relevant personnel §

d. Personnel in commercial bus%les_% or service
e. Personnel in farming, forestré, algmal husbandry, or fishery, etc.
f. Operators of production or rarifSportation equipment, or relevant

personnel
g. Army personnel
h. Housewife

g aouaby

1. Personnel in medical and relevangindustry

j. Others
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7. The monthly income of your family per capita in the past year a.<2000
(including physical income and rental income): Yuan. b.2000-5000

Buipn|aul ‘1ybiAdoo Aq |

J{papeojumoq "g§g0g Yo1ew Lz uo G21g60-rz0z-uadofwc

¢.5000-10000 5]
d.10000-20000 § m
.>20000 28
8. The degree of myopia before surgery (Please report the degree of your child if you are a parent): Left,&_’é degree Right: degree.
9. Daily time of screen usage, including the use of cellphone, iPad, a.<2h §§
computer, or television, etc. (Please report the time of your child if you b.2-4h ) c;/;
are a parent): c.4-6h ;;;8
d. >6h oo
10. Which are the reasons that you want to correct the visual acuity by a. Remove the glasses and 1mp1%%&he appearance
refractive surgery? b. Study in higher schools, job %@eﬂon or joining the army
c. Inconvenience in putting up a zﬁldBff the glasses
d. others

‘saifojouyoa) Jejiwis pue ‘Buiures |v

| @p anbiydelibolqig aouaby e Gzog ‘2 aunr uo jwoo [wqg uadolwaqy/
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o ©

g 3

= B

z B

2

The Second Part: Knowledge on refractive (myopia) surgery c 5

K1. Refractive surgeries mainly include two types, i.e. corneal refractive surgery and implantable contag@ lens (ICL).

a. Right b. Wrong c. Unclear

K2. All myopia patients aged >18 years wanting to remove the glasses can receive refractive surgery.
a. Right b. Wrong  c. Unclear

K3. Laser surgery for myopia is a “subtraction surgery”, while ICL is an “addition surgery”.
a. Right b. Wrong c. Unclear

Inaladns 1uawaubiasug

gep pue 1Xa] 01 paje|al [sasn 10}
@/i|pPapeojumoq '5¢0c YodleN Lg u

]

K4. Patients need to stop wearing contact lenses before surgery. Generally, wearing of soft lenses (reg ontact lenses) should be stopped

for 1 week, hard lenses such as RGP should be stopped for 1 month, and orthokeratology lenses should 3gepped for more than 3 months.

a. Right b. Wrong c. Unclear 2.3

K5. Range of diopters that can be corrected by excimer laser surgery: myopia less than 1200 degree, &tignatism less than 600 degree, and
hyperopia less than 600 degree. g. ;?D

a. Right b. Wrong  c. Unclear sz

K6. For excimer laser surgery, the cornea need to by >450 nm, and the anticipated thickness of remdua]gcoﬁieal flap after the surgery is >250
um (>280 um is recommended), and should be >50% of the thickness before surgery. ; S

a. Right b. Wrong c. Unclear % §

K7. For patients with relatively thin cornea, high degree of myopia, with no other contraindications, gnd gheet the requirements of surgical
parameters, semi-femtosecond laser surgery could be selected. %

a. Right b. Wrong c. Unclear >

KS8. Full femtosecond laser surgery is not suitable for patients with astigmatism >50 degrees and Eo al thickness below the required

parameters, or myopia >1000 degrees.
a. Right b. Wrong c. Unclear

éz‘ée uaby 11%202 ‘L au

KO. Full femtosecond laser surgery is suitable for myope of 100-1000 degrees and astigmatism <500 degre
a. Right b. Wrong c. Unclear

K10. Full femtosecond laser surgery is suitable for patients loving strenuous exercises, fighting and boxing,and competitive sports, or specific

| 8p anb!udsmc o]l
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individuals.
a. Right b. Wrong c. Unclear

Buipn|oul ‘1ybruAdood Aq |
10 GZT260-2Z0Z-uadolwc

K11. ICL surgery has the characteristic of reversible and is suitable for correcting myopia with or wighot} astigmatism. ICL surgery is the
preferred method for correcting high-grade myopia >1000 degrees. Patients with moderate- or low-degrgierm@/opia that meeting the indications

could select the method according to their own conditions. %é%

a. Right b. Wrong c. Unclear 23R
K12. The follows are complications of risks after refractive surgery: 1) xerophthalmia; 2) corneal subepit & %ﬂl haze; 3) infection; 4) refractive
regression, and become myopia again; 5) difficult in reading; 6) residual diopters after surgery; 7) dry dyésgS) dazzling; and 9) reduced night

vision, and difficult in driving in the night. How many of them do you know? %g_g

@ ®

a. 27, b.5-7; c.1-4; d.noneatall EE%

80

K13. For superficial excimer laser surgery (such as LASEK or TPRK, etc.), the degree of correction shoélﬁl:e no higher than 800 degrees. The
surgery is more suitable for several specific conditions, such as patients with corneal scars and opac:lﬁes TJor epithelial basement membrane
dystrophy. However, the discomfort in the eyes after surgery is substantial, the recovery cycle is relatlvay Eng, and the patients have the risk
of corneal stroma opacity.

a. Right b. Wrong c. Unclear

l

‘Bururen
q'uado

K14. The range of diopters that can be corrected by semi-femtosecond laser surgery is large, during thegoro%ess femtosecond laser is required
to make the flaps, and the postoperative risk of corneal complications is higher than other correction me&ioc& Impact by accident or trauma of
the eyes after surgery could potentially damage the cornea, and emergent treatment is needed for severe ias@
a. Right b. Wrong  c¢. Unclear g

Jp] Je

K15. Full femtosecond SMILE surgery involves minimally invasive injury (the smallest is 2 cm), the g’oc&ss of surgery is fast, the effective
capsulorhexis area is large, and the cornea is safe and stable after surgery.
a. Right b. Wrong  c. Unclear

‘saibo|o
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= B
1 EQX
2 = o

3 N
2 The Third Part Attitude on refractive (myopia) surgery c 5
5 Al. Your awareness on refractive surgery. = g
6 a. Highly unaware;  b. Unaware; c. Fair; d. Aware; e. Highly aware 3 N
; A2. Are you satisfied to the preoperative examination processes? § g‘lg
9 a. Highly satisfied; b. Satisfied; c. Fair; d. Unsatisfied; e. Highly unsatistied ; 05
10 A3. Are you satisfied to the explanations by the personnel from the hospital? g?‘, §
:; a. Highly satisfied; b. Satisfied; c. Fair; d. Unsatisfied; e. Highly unsatisfied ;g o
13 A4. Do you agree that you have fully understood the detailed processes of this surgery before the surgerg‘lzg
14 a. Highly agree;  b. Agree; c. Fair; d. Disagree; e. Highly disagree » 3 §
:2 A5. Do you agree that you think you have selected the most suitable surgical type? al%

. . . . . (=
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Abstract

Background: Refractive surgery is gaining widespread popularity; however, there remains a
limited understanding of the knowledge and attitudes of myopes regarding these procedures.
Objectives: To investigate the knowledge and attitudes of myopes or their guardians toward
refractive surgery.

Design: Cross-sectional study.

Participants: 581 myopes or their guardians in Suzhou City, Jiangsu Province, China,
surveyed between August and October 2022.

Outcome Measures: Knowledge and attitude scores before and after refractive surgery,
ranging from 0 to 45 and 0 to 36, respectively.

Results: Post-surgery knowledge (32.35 £ 11.48 vs. 27.38 = 11.74, P < 0.001) and attitude
(27.77 £ 3.505 vs. 26.6 £ 3.267, P < 0.001) scores were significantly higher than pre-surgery
scores. Participants showed insufficient knowledge but positive attitudes preoperatively, with
significant improvements postoperatively. Factors influencing knowledge scores included
education level (Ref. senior middle school or lower; junior college/college, OR=5.81, 95% CI:
2.52-9.09, P=0.001; postgraduate or higher, OR=7.83, 95% CI: 3.83-11.8, P<0.001) and
survey timing (after refractive error surgery, OR=5.09, 95% CI: 3.02-7.16, P<0.001), while
attitude scores were influenced by knowledge scores (OR=0.05, 95% CI: 0.03-0.07, P<0.001),
gender (female, OR=1.24, 95% CI: -2.8--1.0, P<0.001), age (21-30 years old, OR=-1.9, 95%
CI: 2.52-9.09, P<0.001; >30 years old, OR=-2.5, 95% CI: -3.5--1.4, P<0.001), and survey
timing (after refractive error surgery, OR=0.86, 95% CI: 0.24-1.47, P=0.006).

Conclusions: Myopes or their guardians had positive attitudes toward refractive surgery both
pre- and postoperatively. Insufficient knowledge prior to refractive surgery underscores the
critical need for informed decision-making before undergoing the procedure.

Keywords: knowledge, attitude, refractive surgery, myopia, cross-sectional study
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Strengths and limitations of this study

- Comparatively big sample size (581 participants) ensures robust statistical power
and generalizability of findings.

- Comprehensive assessment of both knowledge and attitudes provides a holistic view
of patient perspectives on refractive surgery.

- Study setting in a relatively developed eastern province in China which might limit
generalizability to other regions with different economic and social conditions.

- Use of a self-designed questionnaire may introduce bias and overestimate results,

potentially overlooking important variables related to knowledge and attitude.
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Background

Refractive error (RE) is one of the most common ophthalmologic disorders among children
and adolescents worldwide, and include myopia, hyperopia, and astigmatism[1]. It is reported
that nearly 2.3 billion people worldwide live with refractive error, and this number is rising as
the prevalence of myopia increases[2]. It is well-known that a high rate of myopia occurs in
East and Southeast Asian schoolchildren and young adults, with 67.3% of grade 7 children
and 83.2% of university students affected in central China[3]. High or pathologic myopia
represents a significant concern as it can lead to irreversible visual impairment and, in severe
cases, blindness, imposing substantial physical, emotional, and economic burdens on
individuals, families, and society [4].

At present, the main methods of myopia correction include spectacles, contact lenses, and
refractive surgery [5]. Recent studies discuss many disadvantages of spectacles, reported by
myopes, such as inconvenience, limited vision, and low resolution, while the use of contact
lenses may increase the risk of suffering from conjunctivitis, keratitis, and other eye
diseases[6, 7]. Compared with spectacles and contact lenses, refractive surgery was shown to
correct the refractive error permanently [8]. However, in the face of emerging popularity,
there are many expectations and concerns regarding the procedure and its outcome. In
particular, a number of patients may refuse refractive surgery due to the lack of information
about correction methods and fear of complications [9, 10]. Another study in 2021
demonstrated that although refractive surgery is a common surgical procedure, patients
undergoing it have a limited knowledge with the Internet as the main source of information
[11]. According to knowledge, attitudes, and practices (KAP) theory, knowledge is the basis
for behavior change, and beliefs and attitudes are the driving force for behavior change

[12-14]. Therefore, it is helpful to find out and improve the knowledge and attitude of
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patients toward refractive surgery, which may contribute to easing their worries associated
with the surgery and facilitate informed decision-making.

A majority of previous studies are focused on exploring the efficacy of different control or
treatment methods for myopia[15-17], but, to the best of our knowledge, there is no study
evaluating both preoperative and postoperative knowledge and attitude of Chinese patients
towards refractive surgery. Accordingly, the purpose of this study was to investigate the

knowledge and attitude of the patients or their guardians both before and after refractive

surgery.

Methods

Patient and public involvement

In the design, implementation, and dissemination of this study, we actively involved patients
and the public. Initially, during the design phase, we conducted focus group discussions with
individuals who had undergone refractive surgery and their guardians to understand their
knowledge levels, attitudes, and informational needs regarding refractive surgery. This
ensured that our survey content was both comprehensive and relevant to real-world
experiences. To enhance the acceptability and response rate of the survey, we incorporated
feedback from potential participants, simplifying language and optimizing question structure.
Post-surgery, we also invited a subset of participants to review preliminary findings, ensuring
our results accurately reflected their experiences and perspectives. For effective
dissemination of our research findings, we plan to share the conclusions through various
platforms such as social media, community health talks, and local healthcare networks. The
aim is to increase public awareness about refractive surgery and encourage informed
decision-making among potential patients. By involving patients and the public throughout

the research process, we not only enhanced the relevance and practicality of our study but

5
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also fostered better communication and trust between healthcare providers and patients.
These efforts underscore the importance of engaging end-users in medical research to

improve outcomes and satisfaction.

Study design and participants

This cross-sectional study included myope or their guardians between August and October
of 2022 in Suzhou city, Jiangsu Province, China. The participants of this study were
randomly selected from ophthalmology department at the author’s Hospital. The inclusion
criteria were as follows: 1) those who plan refractive surgery in the next 6 months or had
undergone refractive surgery (if the myope less than 18 years old, his/her guardian will
participate in this survey instead); 2) those who can understand and complete questionnaires;
3) those who volunteer to participate. This study was approved by the Ethics Committee of
the author’s Hospital. Informed consents were obtained from all participants.

Procedures

Convenience sampling was adopted to select the participants from the Ophthalmology
department of the author’s Hospital, and then a self-designed questionnaire was used for the
investigation. The questionnaire was designed based on the Ophthalmology (the 9" version in
2018) [18] and Ophthalmic Surgery (the 4" version in 2014) [19], and modified according to
the suggestions of two experts. A pilot survey was performed in a small scale (with 50
questionnaires dispatched), and the validity and reliability were assessed. The Cronbach’s
alpha (a) of the questionnaire was 0.8547, indicating that the internal consistency of the
questionnaire was satisfactory [20].

The final questionnaire (Appendix) contained 34 items distributed in 3 dimensions. The
dimension for baseline information included 10 items. The knowledge dimension included 15
items, with each correct answer corresponding to 3 point, and 0 point for wrong or unclear

answer, and the total score for knowledge was 0-45 points; The attitude dimension included 9
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items, and the 5-level Likert scale was used for scoring. The selection of “Highly unaware, or
highly agree” for items 1 and 7 was assigned 0 point, the selection of “Unaware, or agree”
was assigned 1 point, the selection of “fair, or don’t care” was assigned 2 points, the selection
of “aware, or disagree” was assigned 3 points, and “Highly aware” or “Highly disagree” was
assigned 4 points. For items 2, 3, 4, 5, 6, 8, 9, the scores were assigned in reverse to the
scores for items 1 and 7. The maximal total score for attitude was 0-36 points. Based on the
cut-off adopted by previous KAP studies [9, 21], knowledge score less than 70% of the
maximal score was considered “insufficient knowledge”, and more than 70% was “sufficient
knowledge”. For the attitude score, less than 50% of the total score was considered “negative
attitude”, 50-70% was “moderate attitude”, and more than 70% was “positive attitude”.

The on-line questionnaire was established by the SoJump APP software on WeChat, and a
QR code was generated to allow the data collection through WeChat. The participants
scanned the QR code and filled out the questionnaire. To ensure the quality and completeness
of the questionnaire survey, each IP was allowed to submit the answer only once, and all
items were mandatory for participants. The completeness, internal continuity, and rationality
of the questionnaires were checked by the investigators.

Sample size calculation

The sample size was calculated based on item-respondent theory, in which a ratio of 1:5 up to
1:20 is considered suitable [22]. In this study, a ratio of 1:15 was selected and, with 34 KAP
items of the questionnaire (not counting demographics information), the required sample size
was 510. Considering a possible 15% invalid rate, the minimal sample size was 580.
Statistical analyses

SPSS 26.0 (IBM Corp., Armonk, N.Y., USA) was used for the statistical analysis.
Continuous data were expressed as mean + standard deviation (SD) and compared by t-test.

Categorical data were expressed as n (%), and compared by the Chi-square test. ANOVA was
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used for comparison among multiple groups. Validation factor analysis was conducted to
confirm the factorial structure of the designed KAP questionnaire and assess effect size of
each item. Several indices indicated a good model fit for the construct, including:
standardized root mean residual (SRMR) <0.08, root mean square error of approximation
(RMSEA) <0.08, comparative fit index (CFI) >0.8, Tucker Lewis Index (TLI) >0.8, and
p>0.05 for the chi-square test. A standardized factor loading greater than 0.5 and a P less
than 0.05 indicated a strong relationship between items and their respective factors, thereby
confirming the validity of the construct. The multivariate linear regression analysis was
conducted to determine the influencing factors of knowledge and attitude. All the statistical
analyses were two-sided, and differences with P < 0.05 were considered statistically

significant.

Results

A total of 581 participants were recruited for this survey, including 171 males (29.43%) and
410 females (70.47%). Majority of participants were 21-30 years old (64.03%), registered in
non-agricultural account (57.49% vs. 42.51%), and educated mainly in junior college/college
(77.28%). Despite the differences in participants' occupations, more than 80% of them had
average monthly income higher than RMB 5,000. Participants' reasons for surgical correction
of visual acuity varied, with the top two being inconvenience in wearing spectacles (67.81%)
and appearance improvement (40.96%). Notably, the number of individuals surveyed before
and after refractive error surgery was different: 164 cases (28.23%) before surgery and 417
cases (71.77%) after surgery. Detailed sociodemographic characteristics of participants are

showed in Table 1.
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Table 1 Sociodemographic characteristics.

Knowledge score

Attitude score

N (%) Mean = SD | p-value g/g an * p-value
Total score 30.95+11.76 27.45+3.48
Sex 0.186 0.006
Male 171(29.43) | 29.72+12.59 26.78+3.74
Female 410(70.57) | 31.45£11.36 27.71+£3.32
Age (years) 0.047 0.001
<20 97(16.7) 31.43+12.32 28.59+3.22
21-30 372(64.03) | 31.47+11.58 27.25+3.37
>30 112(19.28) | 28.78+11.69 27.06+3.82
Registered residence 0.542 0.001
Agriculture account 247(42.51) | 30.41+12.24 26.89+3.63
Non-agriculture account 334(57.49) | 31.33+11.38 27.85+3.30
Education level 0.001 0.016
Senior middle school or lower 52(8.95) 25.44+11.38 26.36+2.81
Junior college/college 449(77.28) | 31.24+11.95 27.57+3.54
Postgraduate or higher 80(13.77) | 32.86+9.833 27.43+£3.38
Occupation, N (%) 0.418 0.294
Government administrators of the
country or leaders of enterprises and | 24(4.13) 30.75+10.17 26.08+3.72
public institutions
Professionals (teachers, engineering | 1,5 g6y | 32 74410.60 27.62+3.49
technicians, writers, etc.)
Clerks or relevant personnel 34(5.85) 31.55+11.29 27.05+2.83
Pc?rsonnel in commercial business or 63(11.7) 315441130 27 854320
service
Personnel in farming, forestry, /
animal husbandry, fishery, etc.
Operators  of  production  or
transportation equipment, or relevant | 18(3.1) 31.16+8.826 26.88+2.51
personnel
Army personnel 3(0.52) 25.334+20.10 28.66+3.21
Housewife 9(1.55) 30.88+8.565 27.55+£3.04
. Personnel in medical and relevant 27(4.65) 33 40+413.26 28114436
industry
Others 271(46.64) | 29.69+12.53 27.38+3.55
Monthly income per capita (Yuan) 0.232 0.137
<5000 79(13.6) 29.36+11.92 26.54+3.80
5000-10000 232(39.93) | 30.46+11.81 27.68+3.26
10000-20000 179(30.81) | 31.97£11.75 27.434+3.55
>20000 91(15.66) | 31.51£11.43 27.61+3.46
Daily screen usage time (h) 0.369 0.877
<4 102(17.56) | 30.71+11.73 27.50+3.25
4-6 172(29.6) | 30.62+10.78 27.47+3.65
>6 307(52.84) | 31.20+12.30 27.40+3.45
Reasons for surgical correction of
visual acuity (multiple choices)
Remove the glasses and improve | 238(40.96)

appearance
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Study in higher schools, job | 126(21.69)
selection, or joining the army

Inconvenience in putting up and off | 394(67.81)
the glasses

others 14(3.36)
Surveyed before or after refractive error <0.001 <0.001
surgery

Before 164(28.23) | 27.37+11.73 26.60+3.26

After 417(71.77) | 32.35+¢11.47 27.77+3.50

Knowledge score evaluated in participants after surgery (possible range: 0~45) was
significantly higher than those before surgery (32.35£11.48 vs. 27.38+11.74, P<0.001).
Attitude score in participants after surgery (possible range: 0~36) was also significantly
higher than in those before surgery (27.77+3.505 vs. 26.6+3.267, P<0.001). According to the
knowledge and attitude scores, participants evaluated before surgery had insufficient
knowledge but positive attitudes toward the procedure, and those evaluated postoperatively
had sufficient knowledge and positive attitudes (Table 1 and Figure 1).

In participants before surgery, the top three in terms of accuracy rate for the questions under
knowledge dimension were K15, K4, and K3, with the accuracy rates of 79.88%, 79.27%,
and 78.66%, respectively, whereas K12 (29.27%), K13 (40.24%), and K6 (40.85%) were
ranked the last three in the accuracy. In participants after surgery, except for K2, K3, K4, and
K12 (P > 0.05), the accuracy rates of other questions under knowledge dimension were
significantly higher compared with those surveyed before surgery (P < 0.05). Specifically, the
three questions under knowledge dimension with the highest accuracy rates were K15
(88.25%), K4 (83.45%), and K2 (78.90%). And the three questions with the lowest accuracy
rates were still K12, K13, and K6, with the accuracy of 37.89%, 57.31%, and 58.99%,
respectively (Table S1). Regarding the distribution of attitude dimension, scores found in A1,
A4, A5, A6, A8, and A9 in patients after surgery were significantly higher than in those

surveyed before surgery (P < 0.05). For A2, A3, A4, AS, A6, and A8, more participants
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responded ‘“highly positive” and “positive”, while less people responded “negative” and
“highly negative” (Table S2).

For the knowledge and attitude domains, the two-factor model demonstrated on Figure S1
was tested by validation factor analysis. Satisfactory model fitness was demonstrated (Table
S3) and final model demonstrated a strong relationship between items and attitude, as well as
knowledge domain, with the composite reliability for all factors except K2, K4, K10 and K12
above the cut-off value of 0.7, as summarized in Table S4.

Additionally, in analysis of multivariate linear regression results, the knowledge scores were
related to education level (Ref. senior middle school or lower; junior college/college,
OR=5.81, 95% CI: 2.52-9.09, P=0.001; postgraduate or higher, OR=7.83, 95% CI: 3.83-11.8,
P<0.001) and time of participants being surveyed (Ref. before refractive error surgery; after
refractive error surgery, OR=5.09, 95% CI: 3.02-7.16, P<0.001) (Table 2). Different from the
knowledge scores, the influencing factors of attitude scores included knowledge scores
OR=0.05, 95% CI: 0.03-0.07, P<0.001), sex (Ref. male; female, OR=1.24, 95% CI: -2.8--1.0,
P<0.001), age (Ref. <20 years old; 21-30 years old, OR=-1.9, 95% CI: 2.52-9.09,
P<0.001; >30 years old, OR=-2.5, 95% CI: -3.5--1.4, P<0.001), registered residence (Ref.
agriculture account; non-agriculture account, OR=0.82, 95% CI: 0.22-1.42, P=0.007),
monthly income (Ref. <RMB 5,000, RMB 5,000-10,000, OR=0.92, 95% CI: 0.06-1.78,
P=0.036), and time of participants being surveyed (Ref. before refractive error surgery; after
refractive error surgery, OR=0.86, 95% CI: 0.24-1.47, P=0.006) (Table 3).

Table 2 Multivariate linear regression analysis for knowledge

Univariate analysis | Multivariate analysis
Knowledge B (95%CT) pvalue | B (95%CT) | p-value
R*>=0.0570*
F=12.68 (P<0.001)
Sex
Male Ref** - Ref -
Female 1.73(-0.36,3.83) | 0.106
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Age (years)
<20 Ref - Ref -
21-30 0.03(-2.58,2.66) | 0.978
>30 -2.64(-5.84,0.54) | 0.104
Registered residence
Agriculture account Ref - Ref -
Non-agriculture account 0.92(-1.0,2.85) | 0.351
Education level
Senior middle school or lower Ref - Ref -
Junior college/college 5.80(2.45,9.14) | 0.001 5.81(2.52,9.09) | 0.001
Postgraduate or higher 7.42(3.34,11.4) | <0.001 | 7.83(3.83,11.8) | <0.001
Occupation, N (%)
Government administrators of the
country or leaders of enterprises and | Ref - Ref -
public institutions
Professionals (teachers, | | 9o 3 147.13) | 0.445
engineering technicians, writers, etc.)
Clerks or relevant personnel 0.80(-5.34,6.96) | 0.796
Persgnnel in commercial business 0.79(-4.68.6.27) | 0.776
or service
Personnel in farming, forestry,
animal husbandry, fishery, etc. 0.41(-6.78,7.61) | 0.91
Operators  of production or
transportation equipment, or relevant | — —
personnel
Army personnel -5.41(-19.5,8.72) | 0.452
Housewife 0.13(-8.88,9.16) | 0.976
‘ Personnel in medical and relevant 2.65(-3.81.9.13) | 0.421
industry
Others -1.05(-5.96,3.86) | 0.674
Monthly income per capita (Yuan)
<5000 Ref - Ref -
5000-10000 1.09(-1.90,4.10) | 0.473
10000-20000 2.61(-0.50,5.72) | 0.101
>20000 2.14(-1.40,5.69) | 0.235
Daily screen usage time (h)
<4 Ref - Ref -
4-6 -0.09(-2.98,2.79) | 0.949
>6 0.48(-2.15,3.13) | 0.716
Surveyed before or after refractive
error surgery
Before Ref - Ref -
After 4.97(2.88,7.06) | <0.001 | 5.09(3.02,7.16) | <0.001

*Adjusted R-squared; **Ref — Variable used as a reference in the analysis
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Table 3 Multivariate linear regression analysis for attitude.

Attitude

Univariate analysis

| Multivariate analysis

B (95%CI) p-value | B (95%CI) p-value
R?>=0.1334*
F=5.70 (P<0.001)
Knowledge 0.07(0.05,0.09) <0.001 | 0.05(0.03,0.07) | <0.001
Sex
Male Ref** - Ref -
Female 0.93(0.31,1.55) 0.003 | 1.24(0.59,1.89) | <0.001
Age (years)
<20 Ref - Ref -
21-30 -1.33(-2.11,-0.56) | 0.001 | -1.9(-2.8,-1.0) | <0.001
>30 -1.53(-2.47,-0.59) | 0.001 | -2.5(-3.5,-1.4) | <0.001
Registered residence
Agriculture account Ref - Ref -
Non-agriculture account 0.96(0.39,1.53) | 0.001 | 0.82(0.22,1.42) | 0.007
Education level
Senior middle school or lower Ref - Ref -
Junior college/college 1.20(0.20,2.20) 0.018 ] 0.99(-0.04,2.03) | 0.061
Postgraduate or higher 1.07(-0.14,2.28) | 0.083 | 0.73(-0.57,2.05) | 0.268
Occupation, N (%)
Government administrators of
the country or leaders of | Ref - Ref -
enterprises and public institutions
Professionals (teachers,
engineering technicians, writers, | 1.53(0.01,3.05) 0.047 1.21(-0.22,2.65) | 0.098
etc.)
Clerks or relevant personnel 0.97(-0.84,2.79) 1 0.293 | 0.52(-1.20,2.24) | 0.553
Personnel in—commercial | ) 76 14339) 0,033 | 145(-0.07.2.99) | 0.063
business or service
Personnel in farming, forestry,
animal husbandry, fishery, etc.
Operators of production or
transportation ~ equipment,  or | 0.80(-1.32,2.93) | 0.458 | 1.70(-0.37,3.77) | 0.108
relevant personnel
Army personnel 2.58(-1.60,6.76) | 0.226 | 2.41(-1.51,6.35) | 0.228
Housewife 1.47(-1.19,4.14) | 0.279 | 1.14(-1.40,3.68) | 0.379
Personnel i medical and |5 550 11394) | 0.038 | 153(-0.283.35)0.097
relevant industry
Others 1.29(-0.15,2.75) | 0.081 | 0.82(-0.58,2.22) | 0.25
Monthly income per capita (Yuan)
<5000 Ref - Ref -
5000-10000 1.14(0.25,2.03) 0.011 | 0.92(0.06,1.78) | 0.036
10000-20000 0.89(-0.02,1.81) | 0.057 | 0.52(-0.40,1.44) | 0.269
>20000 1.07(0.02,2.11) 0.045 ]0.82(-0.22,1.86) | 0.122

Daily screen usage time (h)

<4

Ref

Ref
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4-6 -0.0(-0.8,0.82) 0.939
>6 -0.1(-0.8,0.67) 0.79
Surveyed before or after refractive
eITor surgery
Before Ref - Ref -
After 1.17(0.54,1.79) <0.001 | 0.86(0.24,1.47) | 0.006

* Adjusted R-squared; **Ref — Variable used as a reference in the analysis

The comparison of sociodemographic characteristics between participants before and after

surgery showed significant difference in age (P<0.001) and reasons for surgical correction of

visual acuity (P=0.006) (Table S5). Moreover, lower knowledge scores were more likely to

be found in those who were male (P=0.001), aged more than 30 years old (P=0.018), and had

senior middle school or lower education level (P=0.014) in participants surveyed before

surgery. In those surveyed after surgery, the participants with senior middle school or lower

education level had lower knowledge scores (P=0.017). Regarding attitude scores, the

participants scored lower were male (P=0.006) in participants surveyed before surgery. In

those surveyed after surgery, attitude scores differed by age (P=0.002) and registered

residence (P=0.001) (Table 4).
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Table 4 Knowledge and attitude scores surveyed before and after surgery according to

different baseline characteristics.

Knowledge score Attitude score
Before After Before After
Variables surgery p-valu | surgery P-valu | surgery p-valu | surgery P-valu |
e e Mean + | ¢ Mean +|e¢ |
Mean = SD Mean =+ SD SD SD |
Total score 27.38+11.7 32.35+11.4 26.6+3.26 27.77+
4 8 7 3.505 o
o
Sex 0.001 0.616 < 0.052 g }
0.001 g
31.94+12.0 24.95+3.4 27.29+ o
Male 21.7+11.14 9 07 3 687 E :
Female 29.03+11.4 32.54+11.1 27.0943.0 28.00+ N
3 9 73 3.398 a
Age (years) 0.018 0.266 0.986 0.002 Ea
32.50+11.9 26.67£3.7 28.95+ 3
<20 25.6+13.09 5> 9 3.006 = i
21-30 28.65£11.0 32.93+11.6 26.61£3.3 27.59+ 3
5 00 22 3.364 T
21.23£13.0 30.63+£10.6 26.5042.6 27.20+ c
>30 om
4 26 50 4.059 o>
Registered 0.175 0.705 0.183 0.001 orcy
residence D>
Agricultur | 25.88+12.3 32.11+11.8 26.19+£3.4 27.15¢ %?D |
e account 6 04 48 3.672 °=
Non-agricu | 28.41+11.2 32.54+11.2 26.8943.1 28.25+ gL
lture account | 36 46 22 3.303 g -f?lz
quca“on 0.014 0.017 0.474 0.100 ol
evel =Py
Senior 2 :53
middle 20.14+10.5 27.39+11.1 25.64+3.3 26.63+ =
school  or | 67 71 19 2.604 @
lower >
coilll:gne:%olle 27.32+11.9 32.71£11.6 26.64+3.2 27.92+ 5
48 39 48 3.596 5
ge @
Postgradua | 31.2549.76 33.7349.85 26.93+3.3 27.71+ )
te or higher 6 4 55 3.397 o
Monthly 3
income  per 0.321 0.504 0.179 0.126 §
capita (Yuan) @
<5000 23.35+11.1 31.02+11.6 2547433 26.84+ % |
97 72 75 3.893 2 ]
5000-1000 | 26.59+11.4 31.94+11.6 26.88+3.1 28.00+ Q
0 94 29 4 3.270 &
10000-200 | 28.80+12.2 33.54+11.2 26.27+3.3 28.0143.5 )
00 81 10 36 37 |
>20000 28.83+11.2 32.48+11.4 27.5043.2 27.66t
12 43 17 3.570
Daily - screen 0.645 0.827 0.717 0.955 4
usage  time |
15
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(h)
<4 25.23+10.9 32.23£11.5 26.18£2.5 27.88+
59 48 00 3.354
4-6 27.47+11.4 31.88+10.2 26.86£3.5 27.72+
58 81 36 3.687
>6 27.84+12.1 32.67+12.1 26.57£3.2 27.77+
17 26 98 3.468
Reasons for
surgical
correction of
visual acuity
Remove
the  glasses | 29.60+11.5 4 | 33.56% 27.53+2.9 4 | 27.97 u
and improve | 54 0.085 10.251 0.056 56 0.010 3.383 0.308
appearance
Study in
higher
schools, job | 20.20+11.7 4 | 30.93t 25.00+3.8 4 | 27.81% 4
selection, or | 37 0.003 12.667 0.142 66 0.019 3.636 0.901
joining  the
army
Inconvenie
nce in putting | 27.50+11.7 4 | 33.58+£10.4 26.42+3.0 4 | 27.89% 4
up and off the | 37 0.837 58 0.004 93 0.271 3.312 0.334
glasses
others 24.07x 26.43+ #
i i 13.697 0.006 | - i 5.515 0.1a4

# Comparison of participants’ score between those who chose the option and did not.

Discussion

This study suggested that myope or their guardians had positive attitudes toward corrective
surgery both before and after the procedure. The presence of insufficient knowledge among
patients prior to refractive surgery underscores the critical need for targeted educational
interventions to enhance understanding and informed decision-making before undergoing the
procedure. Vulnerable groups were identified who would benefit from targeted education,
including male myopes, older patients and those with lower education levels. These findings
may provide inspiration and direction for ophthalmic education before the refractive surgery.
In the present study, the majority of participants were females aged less than 30, which was
consistent with the epidemiology of myopia reported in previous studies[23-25]. In addition,

patients with higher educational level and longer daily screen usage time expressed strong
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desire for correction, in line with the previous study by Mirshahi et al. [26] discussing that
people with higher educational achievements have higher prevalence of myopia and higher
correction rate. At the same time in this study, individuals with lower levels of education
were found to have less knowledge about refractive correction options. This highlights the
presence of a smaller but more vulnerable subgroup within the population that is at greater
risk of being under informed; moreover, they might be more susceptible to becoming victims
of disinformation, as the Internet remains a primary source of information about myopia and
its correction[11, 27]. These findings emphasize the critical need for targeted educational
interventions tailored to address the specific needs of individuals with lower educational
attainment, ensuring they are adequately informed about available corrective procedures and
their implications.

A previous study among female students showed that the respondents had a high level of
knowledge and awareness of refractive correction methods, especially refractive surgery [9].
Contrary to this result, the knowledge score and accuracy rates for questions under
knowledge dimension in our study were low before surgery. After surgery, the knowledge
scores of the participants were significantly improved, which may be attributed to the
preoperative conversation with the surgeon explaining the knowledge of refractive surgery —
however, with the unknown source it is difficult to assess whether or not participants had
enough knowledge to make an informed decision at the time of surgery. Interesting to note
that our findings showed a good fit for the questionnaire, supporting the construct validity,
but demonstrated lower composite reliability for K2, K4, K10 and K12 — while 3 of those
items also did not differ before and after operation, suggesting that some gaps in knowledge
might still be present even after surgery. It is concerning that, according to numerous surveys
[3, 28, 29], female participants often choose to undergo refractive surgery primarily for

aesthetic reasons, such as enhancing their appearance, rather than based on sufficient
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knowledge about the procedure. This lack of informed decision-making may place patients at
a higher risk of encountering unnecessary complications or adverse outcomes associated with
the surgery. Notably, the three questions under knowledge dimension with the lowest
accuracy rates before and after surgery were K12, K13, and K6, which were related to
indications and complications of refractive surgery. This might be linked to the fact suggested
by previous cross-sectional study that patients were prone to refusing refractive surgery
because of the fear of the surgical complications [30]. Without a comprehensive
understanding of the potential benefits, risks, and limitations of the procedure, patients may
be less prepared to make fully informed choices, which could compromise their overall safety
and satisfaction with the surgical outcomes. Consequently, targeted education on the
indications and complications of refractive surgery should be implemented.

In addition, this study found that the participants had continued positive attitudes toward
refractive surgery both those who only planned procedure and those who already underwent
it, in line with previous reports on high level of satisfaction and positive attitude about vision
correction surgery [31, 32]. Of note, lower attitude scores were more likely to be observed in
the participants who aged >30 years and had agriculture account. This may be at least partly
attributed to the efficacy of refractive surgery for myopia associated with younger age and
low myopia [33]. Patients with agriculture account are usually older and have higher myopia,
thus the outcome of refractive surgery may be impaired. It is also worth noting that attitude
scores were strongly influenced by knowledge scores, suggesting that enhancing education
about myopia and refractive surgery might contribute to the development of positive
attitudes. As many previous studies demonstrated that the refractive surgeries achieved
favorable visual outcomes in the correction of myopia [34-36], with adequate education and
the empowerment of their attitudes, individuals with myopia would be better equipped to

make informed decisions regarding refractive surgery, gaining a clearer understanding of its
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efficacy, as well as its potential advantages and disadvantages. Additionally, while the
present survey was not explicitly designed as an educational intervention, we believe that the
process of answering the questionnaire can itself stimulate reflection and awareness. By
engaging with the questions, participants are exposed to information or concepts they may
not have previously considered, which could prompt them to think more deeply about their
condition, as was demonstrated before [37]. This inherent potential to influence awareness
and attitudes, even if minimally, supports the idea that completing such questionnaire could
be recommended as a potential educational intervention.

There are some limitations in the present study. First, the setting of the trial was in eastern
province with relatively developed economy and society, limiting the wider generalizability
of the results of our study. Second, due to using a self-designed questionnaire, bias and
overestimation of real results may be introduced by responder and some variables related to
knowledge and attitude scores may be neglected. Although additional validation factor
analysis was conducted to assess the factorial structure of the questionnaire and results
demonstrating good validity and reliability, using a convenience sample for both
questionnaire validation and measuring results may introduce additional bias, potentially
affecting the reliability of the validation process and the generalizability of the findings.
Thirdly, as a result of cross-sectional design characteristics, the relationship between
knowledge and attitude toward different variables was not specifically determined. Finally,
the difference in numbers and the consist of individuals between the preoperative and
postoperative groups (there are significant differences in their ages and reasons for surgical
correction of visual acuity) could introduce some bias, and a larger preoperative sample size
would improve the robustness of future analyses, furthermore, in the future, we will design to

keep the preoperative and postoperative groups the same population for investigation.
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Conclusion

To summarize, myope or their guardians showed positive attitudes towards corrective surgery
both before and after surgery. The presence of insufficient knowledge among patients prior to
refractive surgery underscores the critical need for targeted educational interventions to
enhance understanding and informed decision-making before undergoing the procedure.
Empowering attitude and addressing some of the beliefs and concerns of patients with

myopia or their guardians may further encourage patients to seek medical help.

List of abbreviations
Knowledge, attitudes, and practices KAP

Standard deviation SD

Declarations

Ethics approval and consent to participate

All procedures were performed in accordance with the ethical standards laid down in the
1964 Declaration of Helsinki and its later amendments. This study was approved by the
Ethics Committee of The First Affiliated Hospital of Soochow University [No.321 (2023)].
All methods were carried out in accordance with relevant guidelines and regulations.
Consent for publication

Informed consents were obtained from all the participants.

Availability of data and materials

All data generated or analysed during this study are included in this published article [and its
supplementary information files].

Competing interests

20

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

The authors declare that they have no known competing financial interests or personal
relationships that could have appeared to influence the work reported in this paper.

Funding

This work was supported by Grants 81400429 from the National Natural Science Foundation
of China, QNRC2016717 from the Jiangsu Provincial Medical Youth Talent Project,
BK20140290 from the Jiangsu Provincial Natural Science Foundation.

Authors' contributions

(I) Conception and design: YF Q

(IT) Administrative support: YF Q

(I1T) Provision of study materials or patients: YF Q

(IV) Collection and assembly of data: All authors

(V) Data analysis and interpretation: All authors

(VI) Manuscript writing: All authors

(VII) Final approval of manuscript: All authors

(VID)YF Q is the guarantor.

Acknowledgements

None

21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 40

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

Page 23 of 40

oNOYTULT D WN =

BMJ Open

References

1. Resnikoff S, Pascolini D, Mariotti SP, Pokharel GP. Global magnitude of visual
impairment caused by uncorrected refractive errors in 2004. Bulletin of the World Health
Organization. 2008;86(1):63-70.

2. Desalegn A, Tsegaw A, Shiferaw D, Woretaw H. Knowledge, attitude, practice and

associated factors towards spectacles use among adults in Gondar town, northwest Ethiopia.

BMC ophthalmology. 2016;16(1):184.

3. LiSM, Wei S, Atchison DA, Kang MT, Liu L, Li H, et al. Annual Incidences and
Progressions of Myopia and High Myopia in Chinese Schoolchildren Based on a 5-Year
Cohort Study. Investigative ophthalmology & visual science. 2022;63(1):8.

4. Holden BA, Fricke TR, Wilson DA, Jong M, Naidoo KS, Sankaridurg P, et al. Global
Prevalence of Myopia and High Myopia and Temporal Trends from 2000 through 2050.
Ophthalmology. 2016;123(5):1036-42.

5. Medina A. The cause of myopia development and progression: Theory, evidence, and
treatment. Survey of ophthalmology. 2022;67(2):488-509.

6. McCrann S, Flitcroft I, Lalor K, Butler J, Bush A, Loughman J. Parental attitudes to
myopia: a key agent of change for myopia control? Ophthalmic & physiological optics : the
journal of the British College of Ophthalmic Opticians (Optometrists). 2018;38(3):298-308.
7. Fleiszig SMJ, Kroken AR, Nieto V, Grosser MR, Wan SJ, Metruccio MME, et al.
Contact lens-related corneal infection: Intrinsic resistance and its compromise. Progress in

retinal and eye research. 2020;76:100804.

22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

8. ChanglY, Lin PY, Hsu CC, Liu CJ. Comparison of clinical outcomes of LASIK,
Trans-PRK, and SMILE for correction of myopia. Journal of the Chinese Medical
Association : JCMA. 2022;85(2):145-51.

9. Zeried FM, Alnehmi DA, Osuagwu UL. A survey on knowledge and attitude of Saudi
female students toward refractive correction. 2020;103(2):184-91.

10. Lee Y, Kim JS, Park UC, Lim J. Recent trends of refractive surgery rate and detailed
analysis of subjects with refractive surgery: The 2008-2015 Korean National Health and
Nutrition Examination Survey. PloS one. 2021;16(12):e0261347.

11. Kanclerz P, Przewtocka K. Information sources for patients undergoing corneal

refractive surgery: results from a cross-sectional patient survey from a single private center in

Poland. Digital journal of ophthalmology : DJO. 2021;27(1):6-12.
12. Park DI. Development and Validation of a Knowledge, Attitudes and Practices
Questionnaire on COVID-19 (KAP COVID-19). International journal of environmental
research and public health. 2021;18(14).
13. Martinez-Santos AE, Fernandez-de-la-Iglesia JD, Pazos-Couselo M, Marques E,
Verissimo C, Rodriguez-Gonzalez R. Attitudes and knowledge in blood donation among
nursing students: A cross-sectional study in Spain and Portugal. Nurse education today.
2021;106:105100.
14. Tahani B, Manesh SS. Knowledge, attitude and practice of dentists toward providing
care to the geriatric patients. BMC geriatrics. 2021;21(1):399.
15. Yam JC, Jiang Y, Tang SM, Law AKP, Chan JJ, Wong E, et al. Low-Concentration
Atropine for Myopia Progression (LAMP) Study: A Randomized, Double-Blinded,

23

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 24 of 40

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

Page 25 of 40

oNOYTULT D WN =

BMJ Open

Placebo-Controlled Trial of 0.05%, 0.025%, and 0.01% Atropine Eye Drops in Myopia
Control. Ophthalmology. 2019;126(1):113-24.

16. Jiang Y, Zhu Z, Tan X, Kong X, Zhong H, Zhang J, et al. Effect of Repeated Low-Level
Red-Light Therapy for Myopia Control in Children: A Multicenter Randomized Controlled
Trial. Ophthalmology. 2022;129(5):509-19.

17. Ang M, Farook M, Htoon HM, Mehta JS. Randomized Clinical Trial Comparing
Femtosecond LASIK and Small-Incision Lenticule Extraction. Ophthalmology.
2020;127(6):724-30.

18. Jie. H, Qunying. H. Chinese expert consensus on diagnosis and treatment of pulmonary
nodules. Chinese Journal of Tuberculosis and Respiratory. 2015;38(04):249-54.

19. Xishan. W. The importance of early diagnosis and treatment of colorectal cancer from
the epidemiological characteristics of colorectal cancer in China and the United States.
Chinese e-journal of colorectal diseases. 2021;10(01):26-33.

20. McNeish D. Thanks coefficient alpha, we'll take it from here. Psychological methods.
2018;23(3):412-33.

21. Kandasamy G, Almaghaslah D, Almanasef M, Alamri RDA. Knowledge, attitude, and
practice towards breast self-examination among women: a web based community study.
Frontiers in public health. 2024;12:1450082.

22. Naqvi AA, Hassali MA, Rizvi M, Zehra A, Nisa ZU, Islam MA, et al. Validation of the
General Medication Adherence Scale in Pakistani Patients With Rheumatoid Arthritis.

Frontiers in pharmacology. 2020;11:1039.

24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

23. Zhuang M, Xie H, Zhang Y, Li S, Xiao P, Jiang Y, et al. Prevalence and influence
factors for myopia and high myopia in schoolchildren in Shandong, China. Central European
journal of public health. 2022;30(3):190-5.

24. Zhao X, Lu X, Yu L, Zhang Y, Li J, Liu Y, et al. Prevalence of myopia and associated
risk factors among key schools in Xi'an, China. BMC ophthalmology. 2022;22(1):519.

25. Jing S, Yi X. Prevalence and risk factors for myopia and high myopia: A cross-sectional
study among Han and Uyghur students in Xinjiang, China. 2022;42(1):28-35.

26. Mirshahi A, Ponto KA, Hoehn R, Zwiener I, Zeller T, Lackner K, et al. Myopia and level
of education: results from the Gutenberg Health Study. Ophthalmology.
2014;121(10):2047-52.

27. Chung H, Sanders E, Rocha G, Bhamra J. Canadian Opinions on Refractive Surgery and
Approaches to Presbyopia Correction. Journal of current ophthalmology. 2020;32(1):99-102.
28. Khan-Lim D, Craig JP, McGhee CN. Defining the content of patient questionnaires:
reasons for seeking laser in situ keratomileusis for myopia. Journal of cataract and refractive
surgery. 2002;28(5):788-94.

29. XuY, Li S, Gao Z, Nicholas S. Reasons for Laser in Situ Keratomileusis in China: A
Qualitative Study. Optometry and vision science : official publication of the American
Academy of Optometry. 2019;96(3):206-12.

30. Alhibshi N, Kamal Y, Aljohany L, Alsaeedi H, Ezzat S, Mandora N. Attitude toward
refractive error surgery and other correction methods: A cross-sectional study. Annals of

medicine and surgery (2012). 2021;72:103104.

25

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 26 of 40

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

Page 27 of 40

oNOYTULT D WN =

BMJ Open

31. Brown MC, Schallhorn SC, Hettinger KA, Malady SE. Satisfaction of 13,655 patients
with laser vision correction at 1 month after surgery. Journal of refractive surgery (Thorofare,
NI : 1995). 2009;25(7 Suppl):S642-6.

32. Tran EM, Manche EE. Refractive Surgery Patient Characteristics Associated With
Satisfaction Scores. Journal of refractive surgery (Thorofare, NJ : 1995).
2024;40(8):e539-e43.

33. Gomel N, Negari S, Frucht-Pery J, Wajnsztajn D. Predictive factors for efficacy and
safety in refractive surgery for myopia. 2018;13(12):¢0208608.

34. Ganesh S, Gupta R. Comparison of visual and refractive outcomes following
femtosecond laser- assisted lasik with smile in patients with myopia or myopic astigmatism.
Journal of refractive surgery (Thorofare, NJ : 1995). 2014;30(9):590-6.

35. Vestergaard A, Ivarsen AR, Asp S, Hjortdal J. Small-incision lenticule extraction for
moderate to high myopia: Predictability, safety, and patient satisfaction. Journal of cataract
and refractive surgery. 2012;38(11):2003-10.

36. Ivarsen A, Asp S, Hjortdal J. Safety and complications of more than 1500 small-incision
lenticule extraction procedures. Ophthalmology. 2014;121(4):822-8.

37. Rakhshani T, Tahmasebi Z, Ghahremani L, Kamyab A, Khani Jeihooni A. The effect of
educational intervention based on the PRECEDE-PROCEED model on self-care behaviors

and quality of life of hypertensive patients. Frontiers in public health. 2024;12:1410843.

26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inalladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Figure Legends
Figure 1 Comparison of knowledge (A), attitude (B) scores between evaluated before and

after surgery

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 28 of 40

* (s3gv) Inalladns juswaublasug

e

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid


http://bmjopen.bmj.com/

Page 29 of 40 BMJ Open

W
: s
2 g
3 S
4 2
: o
O
7 A 7
8 Knowledge [____m_ﬁ Attitude <001 g
— | o
2 3
10 40 30 I e
11 g o =l S
12 08: - B 20 % Q
13 , ' 3 5
14 10 g %_
‘| 5 Before After Before ) After 8 °
16 Time Time 3 g
17 ES
18 Figure 1 Comparison of knowledge (A), attitude (B) scores between evaluated before and after surgery. RN
—. o
19 2 9
20 169x56mm (300 x 300 DPI) 2 R
s B
21 =] o
22 <2
[
24 s
25 285
32
26 253
27 23
28 529
T
29 RLS
30 5509
31 S38
32 o2 8
L=
33 @ >§
o
34 g h=
35 ‘gvg
36 a- 2
37 z 3
38 8 3
39 S 8
40 @ T
3
41 % :
o
42 o 2
© 3
43 3 o
44 2 2
45 T 5
o
46 S o
47 3 :
48 S 3
49 5w
50 Z
51 g
52 8
53 @
54 %
55 Q
56 S
>0
57 =
58 <
59 Y

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

2

K2 ;i

= P P
B w —
N N !

o o b

2

22

‘ ;
% 1
\\ 4 35
1X /
1 24

v - 27
K8 ol Knowledge Attitude ) —7 3, ’
7| ®

~
()]

1.

@D
w
I

>
w

-

2.3

4/ -93
] 92
K10 49 / N A7 s

K11 19

A8 15
K12 , e A9 36

K13 ¢

A

(%)

= = X
© ~ (o))
N - =

= @ @

K15 ;¢

Figure S1 Two-factor model demonstrating the relationship between items
respective factors according to the validation factor analysis.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

and

their

Page 30 of 40

* (s3gv) Jnauadns juswaublasug

e

‘saIfojouyoal Jejiwis pue ‘Buiurey | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold


http://bmjopen.bmj.com/

Page 31 of 40

oNOYTULT D WN =

Table S1 Knowledge dimension

BMJ Open

Before surgery

>
=
D
=
w
c
=
Q
@D
=

UTph|our “3ybAdoo Aq |

§¢T260-rz0z-uadolwc

Knowledge Accuracy rate, N (%) Accuracy rat€, N $%) p-value
K1 93 56.71 315 78.54 <0.001
K2 120 73.17 329 m78.90 0.138
K3 129 78.66 327 27B.42 0.949
K4 130 79.27 348 ©83.45 0.234
K5 85 51.83 277 £65.43 0.001
K6 67 40.85 246 ©58.99 <0.001
K7 83 50.61 282 of7.63 <0.001
K8 107 65.24 314 7%.30 0.015
K9 96 58.54 303 =166 0.001
K10 86 52.44 278 £66.67 0.001
K11 94 57.32 276 %.19 0.045
K12 48 29.27 158 m37.89 0.055
K13 66 40.24 239 Ly .31 <0.001
K14 108 65.85 310 H 0.040
K15 131 79.88 368 0.009
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. N
g R
5z
Table S2 Attitude dimension = R
. N . N . . . 2 @ Highly negative (0
Highly positive (4 points) Positive (3 points) Neutral (2 points) Negative (1 pgntp point) p-valu
Altitude % (before/after surgery) % (before/after % (before/after % (bef(§e/a'-ﬁer % (before/after e
0 9€Y)  surgery) surgery) surgery) G ms  surgery)
Al 0.61 2.88 14.63 36.21 65.24 53.96 1646  5.042 ¢ 3.05 1.92 <0.001
A2 40.85 52.76 53.05 42.45 6.10 4.32 0.00 0.242¢ 0.00 0.24 0.056
A3 45.73 55.88 50.61 40.05 3.05 3.84 0.61 024z 2 0.00 0.00 0.079
A4 35.37 49.88 53.66 44.60 9.76 5.04 1.22 024z 2 0.00 0.24 0.003
A5 32.93 55.88 60.37 41.49 6.71 2.40 0.00 0.243 0.00 0.00 <0.001
A6 32.93 48.92 55.49 44.12 11.59 6.24 0.00 0.7 §D 0.00 0.00 0.001
AT 2.44 3.12 16.46 11.51 40.85 37.89 3171 35. = 8.54 12.47 0.336
A8 79.27 56.59 10.37 34.53 9.76 6.24 0.61 24025 0.00 0.24 <0.001
A9 13.41 24.22 53.66 58.51 31.71 15.83 1.22 09653 0.00 0.48 <0.001
[o8)
m
)
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Table S3 A good model fit for the construct, indicated by: standardized root mean residual (SRMR); root
mean square error of approximation (RMSEA), comparative fit index (CFI), and Tucker Lewis Index

(TLD.

Indicators Reference Results
RMSEA <0.08 Good 0.061
SRMR <0.08 Good 0.068
TLI >0.8 Good 0.872
CFlI >0.8 Good 0.884
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Table S4 Results of validation factor analysis
Estimate P>|z|

K1 Knowledge 1

K2 Knowledge 0.40 <0.001
K3 Knowledge 0.75 <0.001
K4 Knowledge 0.63 <0.001
K5 Knowledge 1.08 <0.001
K6 Knowledge 1.23 <0.001
K7 Knowledge 0.91 <0.001
K8 Knowledge 1.08 <0.001
K9 Knowledge 1.00 <0.001
K10 Knowledge 0.69 <0.001
K11 Knowledge 1.19 <0.001
K12 Knowledge 0.51 <0.001
K13 Knowledge 1.25 <0.001
K14 Knowledge 1.11 <0.001
K15 Knowledge 0.73 <0.001
Al Attitude 1

A2 Attitude 2.37 <0.001
A3 Attitude 2.38 <0.001
A4 Attitude 2.72 <0.001
A5 Attitude 2.35 <0.001
A6 Attitude 2.30 <0.001
AT Attitude -0.93 <0.001
A8 Attitude 0.99 <0.001
A9 Attitude 1.75 <0.001
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1

2

3 Table S5 The comparison of sociodemographic characteristics between participants before and after
;‘ surgery.

6 Variables Befolr\le (s(;]r)gery, AfteI{ls(L;/rog);ery, P-value
/ Sex 0.029
8 Male 37 2256 134 3213

? Female 127 7744 283 67.87

10 Age (years) <0.001
1 <20 15 915 82  19.66

12 21-30 127 7744 245 58.75

13 >30 22 1341 90 2158

14 Registered residence 0.679
15 Agriculture account 67 4085 180 43.17

1? Non-agriculture account 97 59.15 237 56.83

18 Education level 0.350
19 Senior middle school or lower 14 8.54 38 9.11

20 Junior college/college 122 7439 327 78.42

py Postgraduate or higher 28 17.07 52  12.47

% Monthly income per capita (Yuan) 0.268
23 <5000 17 1037 62 1487

24 5000-10000 64 39.02 168 40.29

25 10000-20000 59 3598 120 28.78

2% >20000 24 1463 67 16.07

27 Daily screen usage time (h) 0.236
28 <4 22 1341 80 19.18

29 4-6 49 29.88 123 29.50

30 >6 93 56.71 214 51.32

31 Reasons for surgical correction of visual acuity 0.006
32 Remove the glasses and improve appearance 55 3354 183 43.88

33 Study in higher schools, job selection, or joining the army 20 1220 106 25.42

34 Inconvenience in putting up and off the glasses 116 70.73 278 66.67

35 others - - 14 3.36

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60
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Appendix E
o1
Dear patient, %
\‘
<
We are investigators from the Ophthalmology Department of First Affiliated Hospital of Soocho ?J%iversity, and this questionnaire was
= 0=
Do
L S5O
designed by us to investigate the awareness of individuals underwent refractive surgery in out hospital and §&guardians on surgeries for refractive
- D W]
o 3 o
. . . . o . . . Z0nE
errors (myopia). The data collected by this questionnaire are confidential, and your information will not ﬁ%ogsclosed, so please don’t worry about
588
=l
it. The data provided by you will only be used for the survey, which could help providing evidence fog&e‘ﬁeloping the scientific interventional

wol

>
o8}
strategies. To guarantee the validity of this survey, please answer the questions according to your O\Ag'@gnditions. Thank you very much for

e

//

v ‘b

(o
making time to participate in this survey, and we appreciate your support and cooperation in this study & ygnuch!
Q

el

=]

@

5

o

25

3

)

g

>

o laware and consent that the data collected in this survey will be used for the scientific study. 3
o

Signature: E

| @p anbiydeuiboiqig aouafy e gzog ‘2 aunc uo jwoo [wqg uad
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The First Part: Basic information

o 3
o ©
c 3
< 0
=. B
B
5 3
o N
=5
1. Your sex: a. Male 2 9
b. Female S N
2. Your age (years): a. <20 amy
b. 21-30 =85
SRS
c. 41-50 =8 g
d. >50 PE
3. Who is receiving the refractive surgery: a. Myself gg §
b. My child a2l
4. Registered residence: a. Agriculture Z”’J’%g
b. Non-agriculture %a =
5. Educational level: a. Junior middle school or loweg - £
b. Senior middle school/ techni&l secondary school
c. Junior college/college 5 3
d. Postgraduate or higher 3 =
6. Occupation: a. Government administrators %‘ thff‘;‘ country or leaders of enterprises
and public institutions B ]

b. Professionals (teachers, engmee@wg technicians, and writers, etc.)

c. Clerks or relevant personnel z
. 4 (=] .

d. Personnel in commercial busg\e$3 or service

e. Personnel in farming, forestrg', argmal husbandry, or fishery, etc.

f. Operators of production or grarSportation equipment, or relevant

personnel
g. Army personnel
h. Housewife

ung

g aouaby 1

i. Personnel in medical and reIevanEmdustry

J. Others
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= %
5 3
7. The monthly income of your family per capita in the past year a.<2000 % S
. . . . . = a1
(including physical income and rental income): Yuan. b.2000-5000 2 9
¢.5000-10000 SEEN
d.10000-20000 a gg
e.>20000 58S
8. The degree of myopia before surgery (Please report the degree of your child if you are a parent): Leftgf{% §degree; Right: degree.
9. Daily time of screen usage, including the use of cellphone, iPad, a.<2h ggg
computer, or television, etc. (Please report the time of your child if you b. 2-4 h g;m'g
are a parent): C.4-6 h 28 g
d. >6h N1
10. Which are the reasons that you want to correct the visual acuity by a. Remove the glasses and impr?fi) ;he appearance
refractive surgery? b. Study in higher schools, job %@g{ion, or joining the army
c. Inconvenience in putting up @d Bff the glasses
d. others

‘saibojouyoa) Jejiwis pue ‘Buiurest |v

| @p anbiydeuiboiqig aouaby e gzog ‘2 aunr uo jwod [wqg uadofwa//esh
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The Second Part: Knowledge on refractive (myopia) surgery =

q21260-720z-uadolwc

K1. Refractive surgeries mainly include two types, i.e. corneal refractive surgery and implantable contagf leas (ICL).

a. Right  b. Wrong c. Unclear g N
oms
nno
K2. All myopia patients aged >18 years wanting to remove the glasses can receive refractive surgery. ;T_;&;DE
a. Right b.Wrong  c. Unclear o 2
529
swns
K3. Laser surgery for myopia is a “subtraction surgery”, while ICL is an “addition surgery”. ;;;?E g
a. Right b. Wrong c. Unclear S20
K4. Patients need to stop wearing contact lenses before surgery. Generally, wearing of soft lenses (regﬁ'lé"é;"ontact lenses) should be stopped
for 1 week, hard lenses such as RGP should be stopped for 1 month, and orthokeratology lenses should zgepped for more than 3 months.

a. Right  b. Wrong c. Unclear

K5. Range of diopters that can be corrected by excimer laser surgery: myopia less than 1200 degree, atism less than 600 degree, and

‘Puturen; g |Bui
@q d

hyperopia less than 600 degree. ;‘%
a. Right b.Wrong c. Unclear 2
K6. For excimer laser surgery, the cornea need to by >450 nm, and the anticipated thickness of remduatgcoé‘\eal flap after the surgery is >250
um (>280 um is recommended), and should be >50% of the thickness before surgery. o S
a. Right b.Wrong c. Unclear 2 o
K7. For patients with relatively thin cornea, high degree of myopia, with no other contraindications, %}d %neet the requirements of surgical
parameters, semi-femtosecond laser surgery could be selected. % °
a. Right b. Wrong c. Unclear S
K8. Full femtosecond laser surgery is not suitable for patients with astigmatism >50 degrees and Eorriéal thickness below the required
parameters, or myopia >1000 degrees. (::?
a. Right  b. Wrong c. Unclear 5

K9. Full femtosecond laser surgery is suitable for myope of 100-1000 degrees and astigmatism <500 degree&
a. Right  b. Wrong c. Unclear

K10. Full femtosecond laser surgery is suitable for patients loving strenuous exercises, fighting and boxing, “&nd competitive sports, or specific

| 8p anbiyde,
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individuals.
a. Right b. Wrong c. Unclear

i Buipn|our ‘1ybAdos Aq |
10 GZTZ60-Z0Z-uadolwc

K11. ICL surgery has the characteristic of reversible and is suitable for correcting myopia with or WIﬂ"IOl!tﬂ astigmatism. ICL surgery is the
preferred method for correcting high-grade myopia >1000 degrees. Patients with moderate- or low- degréenw@/opla that meeting the indications

could select the method according to their own conditions. @3-5
a. Right  b. Wrong c. Unclear 238
K12. The follows are complications of risks after refractive surgery: 1) xerophthalmia; 2) corneal subepﬁ@ﬁﬁl haze; 3) infection; 4) refractive
regression, and become myopia again; 5) difficult in reading; 6) residual diopters after surgery; 7) dry ay@% ) dazzling; and 9) reduced night
vision, and difficult in driving in the night. How many of them do you know? %Tg §

=N
a. >7;: bb5-7; cl-4; d.noneatall 55

D >0
K13. For superficial excimer laser surgery (such as LASEK or TPRK, etc.), the degree of correction sho él&ée no higher than 800 degrees. The
surgery is more suitable for several specific conditions, such as patients with corneal scars and opaci Ee?io epithelial basement membrane
dystrophy. However, the discomfort in the eyes after surgery is substantial, the recovery cycle is relativéty @ng and the patients have the risk
of corneal stroma opacity. g ??D
a. Right b.Wrong c. Unclear 2 =

K14. The range of diopters that can be corrected by semi-femtosecond laser surgery is large, during thewra%ess femtosecond laser is required
to make the flaps, and the postoperative risk of corneal complications is higher than other correction meﬁio@ Impact by accident or trauma of
the eyes after surgery could potentially damage the cornea, and emergent treatment is needed for severe iaS@
a. Right b. Wrong  ¢. Unclear c

K15. Full femtosecond SMILE surgery involves minimally invasive injury (the smallest is 2 cm), the pgrocéss of surgery is fast, the effective
capsulorhexis area is large, and the cornea is safe and stable after surgery.
a. Right b. Wrong  c. Unclear

‘saibo|o

| ®p anbiydeiboiqig 8ousby 1p GZ0T *
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2 3

=. N
: g R
2 s 3
2 The Third Part Attitude on refractive (myopia) surgery % E
5 Al. Your awareness on refractive surgery. = g
6 a. Highly unaware;  b. Unaware; c. Fair; d. Aware; e. Highly aware SEEN
; A2. Are you satisfied to the preoperative examination processes? § glg
9 a. Highly satisfied; b. Satisfied; c. Fair; d. Unsatisfied; e. Highly unsatisfied 285
10 A3. Are you satisfied to the explanations by the personnel from the hospital? gg §
:; a. Highly satisfied; b. Satisfied; c. Fair; d. Unsatisfied; e. Highly unsatisfied ;3 o
13 A4. Do you agree that you have fully understood the detailed processes of this surgery before the surgerg’.&zg
14 a. Highly agree;  b. Agree; c. Fair; d. Disagree; e. Highly disagree g?}é
15 Ab. Do you agree that you think you have selected the most suitable surgical type? o22
16 . . . . . TR
17 a. Highly agree;  b. Agree; c. Fair; d. Disagree; e. Highly disagree 530
18 A6. Do you agree that in your case, the advantages of the myopia correction surgery overwhelm the disajjgp;gtages?
;g a. Highly agree;  b. Agree; c. Fair; d. Disagree; e. Highly disagree a- 2
21 AT7. Do you agree that advertisements could influence you in understanding the myopia correction surgeﬁesg
22 a. Highly agree;  b. Agree; c. Fair; d. Disagree; e. Highly disagree § 790
23 A8. How do you think the effects of the myopia surgery? H %
;‘; a. Highly effective, and the visual acuity recovered to normal level; b. Effective but not very substanti%&; <. Effective but with substantial side
26 effects; d. Effective, but refractive regression occurred; e. Not effective at all o 3
27 A9. Will you recommend the myopia correction surgery to your friends with myopia? f—, S
;g a. Strongly recommend; b. Recommend; c. Fair; d. Not recommend; e. Highly not recommend gz <
30 ] 3
31 o S
32 S B
33 LC 1
34 &
35 S
36 °
37 ©
38 3
39 =
40 E
41 S
42 °
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Abstract

Background: Refractive surgery is gaining widespread popularity; however, there remains a
limited understanding of the knowledge and attitudes of myopes regarding these procedures.
Objectives: To investigate the knowledge and attitudes of myopes or their guardians toward
refractive surgery.

Design: Cross-sectional study.

Participants: 581 myopes or their guardians in Suzhou City, Jiangsu Province, China,
surveyed between August and October 2022.

Outcome Measures: Knowledge and attitude scores before and after refractive surgery,
ranging from 0 to 45 and 0 to 36, respectively.

Results: Post-surgery knowledge (32.35 £ 11.48 vs. 27.38 = 11.74, P < 0.001) and attitude
(27.77 £ 3.505 vs. 26.6 £ 3.267, P < 0.001) scores were significantly higher than pre-surgery
scores. Participants showed insufficient knowledge but positive attitudes preoperatively, with
significant improvements postoperatively. Factors influencing knowledge scores included
education level (Ref. senior middle school or lower; junior college/college, OR=5.81, 95% CI:
2.52-9.09, P=0.001; postgraduate or higher, OR=7.83, 95% CI: 3.83-11.8, P<0.001) and
survey timing (after refractive error surgery, OR=5.09, 95% CI: 3.02-7.16, P<0.001), while
attitude scores were influenced by knowledge scores (OR=0.05, 95% CI: 0.03-0.07, P<0.001),
gender (female, OR=1.24, 95% CI: -2.8--1.0, P<0.001), age (21-30 years old, OR=-1.9, 95%
CI: 2.52-9.09, P<0.001; >30 years old, OR=-2.5, 95% CI: -3.5--1.4, P<0.001), and survey
timing (after refractive error surgery, OR=0.86, 95% CI: 0.24-1.47, P=0.006).

Conclusions: Myopes or their guardians had positive attitudes toward refractive surgery both
pre- and postoperatively. Insufficient knowledge prior to refractive surgery underscores the
critical need for informed decision-making before undergoing the procedure.

Keywords: knowledge, attitude, refractive surgery, myopia, cross-sectional study
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Strengths and limitations of this study

- Comparatively big sample size (581 participants) ensures robust statistical power
and generalizability of findings.

- Comprehensive assessment of both knowledge and attitudes provides a holistic view
of patient perspectives on refractive surgery.

- Study setting in a relatively developed eastern province in China which might limit
generalizability to other regions with different economic and social conditions.

- Use of a self-designed questionnaire may introduce bias and overestimate results,

potentially overlooking important variables related to knowledge and attitude.
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Background

Refractive error (RE) is one of the most common ophthalmologic disorders among children
and adolescents worldwide, and include myopia, hyperopia, and astigmatism[1]. It is reported
that nearly 2.3 billion people worldwide live with refractive error, and this number is rising as
the prevalence of myopia increases[2]. It is well-known that a high rate of myopia occurs in
East and Southeast Asian schoolchildren and young adults, with 67.3% of grade 7 children
and 83.2% of university students affected in central China[3]. High or pathologic myopia
represents a significant concern as it can lead to irreversible visual impairment and, in severe
cases, blindness, imposing substantial physical, emotional, and economic burdens on
individuals, families, and society [4].

At present, the main methods of myopia correction include spectacles, contact lenses, and
refractive surgery [5]. Recent studies discuss many disadvantages of spectacles, reported by
myopes, such as inconvenience, limited vision, and low resolution, while the use of contact
lenses may increase the risk of suffering from conjunctivitis, keratitis, and other eye
diseases[6, 7]. Compared with spectacles and contact lenses, refractive surgery was shown to
correct the refractive error permanently [8]. However, in the face of emerging popularity,
there are many expectations and concerns regarding the procedure and its outcome. In
particular, a number of patients may refuse refractive surgery due to the lack of information
about correction methods and fear of complications [9, 10]. Another study in 2021
demonstrated that although refractive surgery is a common surgical procedure, patients
undergoing it have a limited knowledge with the Internet as the main source of information
[11]. According to knowledge, attitudes, and practices (KAP) theory, knowledge is the basis
for behavior change, and beliefs and attitudes are the driving force for behavior change

[12-14]. Therefore, it is helpful to find out and improve the knowledge and attitude of
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patients toward refractive surgery, which may contribute to easing their worries associated
with the surgery and facilitate informed decision-making.

A majority of previous studies are focused on exploring the efficacy of different control or
treatment methods for myopia[15-17], but, to the best of our knowledge, there is no study
evaluating both preoperative and postoperative knowledge and attitude of Chinese patients
towards refractive surgery. Accordingly, the purpose of this study was to investigate the

knowledge and attitude of the patients or their guardians both before and after refractive

surgery.

Methods

Patient and public involvement

In the design, implementation, and dissemination of this study, we actively involved patients
and the public. Initially, during the design phase, we conducted focus group discussions with
individuals who had undergone refractive surgery and their guardians to understand their
knowledge levels, attitudes, and informational needs regarding refractive surgery. This
ensured that our survey content was both comprehensive and relevant to real-world
experiences. To enhance the acceptability and response rate of the survey, we incorporated
feedback from potential participants, simplifying language and optimizing question structure.
Post-surgery, we also invited a subset of participants to review preliminary findings, ensuring
our results accurately reflected their experiences and perspectives. For effective
dissemination of our research findings, we plan to share the conclusions through various
platforms such as social media, community health talks, and local healthcare networks. The
aim is to increase public awareness about refractive surgery and encourage informed
decision-making among potential patients. By involving patients and the public throughout

the research process, we not only enhanced the relevance and practicality of our study but

5
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also fostered better communication and trust between healthcare providers and patients.
These efforts underscore the importance of engaging end-users in medical research to

improve outcomes and satisfaction.

Study design and participants

This cross-sectional study included myope or their guardians between August and October
of 2022 in Suzhou city, Jiangsu Province, China. The participants of this study were
randomly selected from ophthalmology department at the author’s Hospital. The inclusion
criteria were as follows: 1) those who plan refractive surgery in the next 6 months or had
undergone refractive surgery (if the myope less than 18 years old, his/her guardian will
participate in this survey instead); 2) those who can understand and complete questionnaires;
3) those who volunteer to participate. This study was approved by the Ethics Committee of
the author’s Hospital. Informed consents were obtained from all participants.

Procedures

Convenience sampling was adopted to select the participants from the Ophthalmology
department of the author’s Hospital, and then a self-designed questionnaire was used for the
investigation. The questionnaire was designed based on the Ophthalmology (the 9" version in
2018) [18] and Ophthalmic Surgery (the 4" version in 2014) [19], and modified according to
the suggestions of two experts. A pilot survey was performed in a small scale (with 50
questionnaires dispatched), and the validity and reliability were assessed. The Cronbach’s
alpha (a) of the questionnaire was 0.8547, indicating that the internal consistency of the
questionnaire was satisfactory [20].

The final questionnaire (Appendix) contained 34 items distributed in 3 dimensions. The
dimension for baseline information included 10 items. The knowledge dimension included 15
items, with each correct answer corresponding to 3 point, and 0 point for wrong or unclear

answer, and the total score for knowledge was 0-45 points; The attitude dimension included 9

6
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items, and the 5-level Likert scale was used for scoring. The selection of “Highly unaware, or
highly agree” for items 1 and 7 was assigned 0 point, the selection of “Unaware, or agree”
was assigned 1 point, the selection of “fair, or don’t care” was assigned 2 points, the selection
of “aware, or disagree” was assigned 3 points, and “Highly aware” or “Highly disagree” was
assigned 4 points. For items 2, 3, 4, 5, 6, 8, 9, the scores were assigned in reverse to the
scores for items 1 and 7. The maximal total score for attitude was 0-36 points. Based on the
cut-off adopted by previous KAP studies [9, 21], knowledge score less than 70% of the
maximal score was considered “insufficient knowledge”, and more than 70% was “sufficient
knowledge”. For the attitude score, less than 50% of the total score was considered “negative
attitude”, 50-70% was “moderate attitude”, and more than 70% was “positive attitude”.

The on-line questionnaire was established by the SoJump APP software on WeChat, and a
QR code was generated to allow the data collection through WeChat. The participants
scanned the QR code and filled out the questionnaire. To ensure the quality and completeness
of the questionnaire survey, each IP was allowed to submit the answer only once, and all
items were mandatory for participants. The completeness, internal continuity, and rationality
of the questionnaires were checked by the investigators.

Sample size calculation

The sample size was calculated based on item-respondent theory, in which a ratio of 1:5 up to
1:20 is considered suitable [22]. In this study, a ratio of 1:15 was selected and, with 34 KAP
items of the questionnaire (not counting demographics information), the required sample size
was 510. Considering a possible 15% invalid rate, the minimal sample size was 580.
Statistical analyses

SPSS 26.0 (IBM Corp., Armonk, N.Y., USA) was used for the statistical analysis.
Continuous data were expressed as mean + standard deviation (SD) and compared by t-test.

Categorical data were expressed as n (%), and compared by the Chi-square test. ANOVA was
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used for comparison among multiple groups. Validation factor analysis was conducted to
confirm the factorial structure of the designed KAP questionnaire and assess effect size of
each item. Several indices indicated a good model fit for the construct, including:
standardized root mean residual (SRMR) <0.08, root mean square error of approximation
(RMSEA) <0.08, comparative fit index (CFI) >0.8, Tucker Lewis Index (TLI) >0.8, and
p>0.05 for the chi-square test. A standardized factor loading greater than 0.5 and a P less
than 0.05 indicated a strong relationship between items and their respective factors, thereby
confirming the validity of the construct. The multivariate linear regression analysis was
conducted to determine the influencing factors of knowledge and attitude. All the statistical
analyses were two-sided, and differences with P < 0.05 were considered statistically

significant.

Results

A total of 581 participants were recruited for this survey, including 171 males (29.43%) and
410 females (70.47%). Majority of participants were 21-30 years old (64.03%), registered in
non-agricultural account (57.49% vs. 42.51%), and educated mainly in junior college/college
(77.28%). Despite the differences in participants' occupations, more than 80% of them had
average monthly income higher than RMB 5,000. Participants' reasons for surgical correction
of visual acuity varied, with the top two being inconvenience in wearing spectacles (67.81%)
and appearance improvement (40.96%). Notably, the number of individuals surveyed before
and after refractive error surgery was different: 164 cases (28.23%) before surgery and 417
cases (71.77%) after surgery. Detailed sociodemographic characteristics of participants are

showed in Table 1.
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Table 1 Sociodemographic characteristics.

Knowledge score

Attitude score

N (%) Mean = SD | p-value g/g an * p-value
Total score 30.95+11.76 27.45+3.48
Sex 0.186 0.006
Male 171(29.43) | 29.72+12.59 26.78+3.74
Female 410(70.57) | 31.45+11.36 27.71+£3.32
Age (years) 0.047 0.001
<20 97(16.7) 31.43+12.32 28.59+3.22
21-30 372(64.03) | 31.47+11.58 27.25+3.37
>30 112(19.28) | 28.78+11.69 27.06+3.82
Registered residence 0.542 0.001
Agricultural household registration 247(42.51) | 30.41+12.24 26.89+3.63
Non-agricultural household | 3357 49y | 313321138 27.85+3.30
registration
Education level 0.001 0.016
Senior middle school or lower 52(8.95) 25.44+11.38 26.36+2.81
Junior college/college 449(77.28) | 31.24+11.95 27.5743.54
Postgraduate or higher 80(13.77) | 32.86+9.833 27.43+£3.38
Occupation, N (%) 0.418 0.294
Government administrators of the
country or leaders of enterprises and | 24(4.13) 30.75+10.17 26.08+3.72
public institutions
Professionals (teachers, engineering | 175} g6) | 33 74110.60 27.62+3.49
technicians, writers, etc.)
Clerks or relevant personnel 34(5.85) 31.55+11.29 27.05+£2.83
Pgrsonnel in commercial business or 63(11.7) 31.54411.30 27854392
service
Personnel in farming, forestry, /
animal husbandry, fishery, etc.
Operators  of  production  or
transportation equipment, or relevant | 18(3.1) 31.16+8.826 26.88+2.51
personnel
Army personnel 3(0.52) 25.33+20.10 28.66+3.21
Housewife 9(1.55) 30.88+8.565 27.55+3.04
‘ Personnel in medical and relevant 27(4.65) 334041326 28114436
industry
Others 271(46.64) | 29.69+12.53 27.384+3.55
Monthly income per capita (Yuan) 0.232 0.137
<5000 79(13.6) 29.36+11.92 26.54+3.80
5000-10000 232(39.93) | 30.46+11.81 27.68+3.26
10000-20000 179(30.81) | 31.97+11.75 27.43+3.55
>20000 91(15.66) | 31.51+11.43 27.61+3.46
Daily screen usage time (h) 0.369 0.877
<4 102(17.56) | 30.71+11.73 27.50+3.25
4-6 172(29.6) | 30.62+10.78 27.47+3.65
>6 307(52.84) | 31.20+12.30 27.40+3.45
Reasons for surgical correction of
visual acuity (multiple choices)
Remove the glasses and improve | 238(40.96)

appearance
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Study in higher schools, job | 126(21.69)
selection, or joining the army

Inconvenience in putting up and off | 394(67.81)
the glasses

others 14(3.36)
Surveyed before or after refractive error <0.001 <0.001
surgery

Before 164(28.23) | 27.37+11.73 26.60+3.26

After 417(71.77) | 32.35+¢11.47 27.77+3.50

Knowledge score evaluated in participants after surgery (possible range: 0~45) was
significantly higher than those before surgery (32.35£11.48 vs. 27.38+11.74, P<0.001).
Attitude score in participants after surgery (possible range: 0~36) was also significantly
higher than in those before surgery (27.77+3.505 vs. 26.6+3.267, P<0.001). According to the
knowledge and attitude scores, participants evaluated before surgery had insufficient
knowledge but positive attitudes toward the procedure, and those evaluated postoperatively
had sufficient knowledge and positive attitudes (Table 1 and Figure 1).

In participants before surgery, the top three in terms of accuracy rate for the questions under
knowledge dimension were K15, K4, and K3, with the accuracy rates of 79.88%, 79.27%,
and 78.66%, respectively, whereas K12 (29.27%), K13 (40.24%), and K6 (40.85%) were
ranked the last three in the accuracy. In participants after surgery, except for K2, K3, K4, and
K12 (P > 0.05), the accuracy rates of other questions under knowledge dimension were
significantly higher compared with those surveyed before surgery (P < 0.05). Specifically, the
three questions under knowledge dimension with the highest accuracy rates were K15
(88.25%), K4 (83.45%), and K2 (78.90%). And the three questions with the lowest accuracy
rates were still K12, K13, and K6, with the accuracy of 37.89%, 57.31%, and 58.99%,
respectively (Table S1). Regarding the distribution of attitude dimension, scores found in A1,
A4, A5, A6, A8, and A9 in patients after surgery were significantly higher than in those

surveyed before surgery (P < 0.05). For A2, A3, A4, AS, A6, and A8, more participants
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responded ‘“highly positive” and “positive”, while less people responded “negative” and
“highly negative” (Table S2).

For the knowledge and attitude domains, the two-factor model demonstrated on Figure S1
was tested by validation factor analysis. Satisfactory model fitness was demonstrated (Table
S3) and final model demonstrated a strong relationship between items and attitude, as well as
knowledge domain, with the composite reliability for all factors except K2, K4, K10 and K12
above the cut-off value of 0.7, as summarized in Table S4.

Additionally, in analysis of multivariate linear regression results, the knowledge scores were
related to education level (Ref. senior middle school or lower; junior college/college,
OR=5.81, 95% CI: 2.52-9.09, P=0.001; postgraduate or higher, OR=7.83, 95% CI: 3.83-11.8,
P<0.001) and time of participants being surveyed (Ref. before refractive error surgery; after
refractive error surgery, OR=5.09, 95% CI: 3.02-7.16, P<0.001) (Table 2). Different from the
knowledge scores, the influencing factors of attitude scores included knowledge scores
OR=0.05, 95% CI: 0.03-0.07, P<0.001), sex (Ref. male; female, OR=1.24, 95% CI: -2.8--1.0,
P<0.001), age (Ref. <20 years old; 21-30 years old, OR=-1.9, 95% CI: 2.52-9.09,
P<0.001; >30 years old, OR=-2.5, 95% CI: -3.5--1.4, P<0.001), registered residence (Ref.
agricultural household registration; non-agricultural household registration , OR=0.82, 95%
CI: 0.22-1.42, P=0.007), monthly income (Ref. <RMB 5,000; RMB 5,000-10,000, OR=0.92,
95% CI: 0.06-1.78, P=0.036), and time of participants being surveyed (Ref. before refractive
error surgery; after refractive error surgery, OR=0.86, 95% CI: 0.24-1.47, P=0.006) (Table
3).

Table 2 Multivariate linear regression analysis for knowledge

Univariate analysis | Multivariate analysis
Knowledge B (95%CI) p-value | B (95%CI) p-value
R?>=0.0570*
F= 12.68 (P<0.001)
Sex

11
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Male Ref** - Ref -
Female 1.73(-0.36,3.83) | 0.106
Age (years)
<20 Ref - Ref -
21-30 0.03(-2.58,2.66) | 0.978
>30 -2.64(-5.84,0.54) | 0.104
Registered residence
Agrlc}lltural household Ref i Ref i
registration
Non—agricultural household 0.92(-1.02.85) | 0351
registration
Education level
Senior middle school or lower Ref - Ref -
Junior college/college 5.80(2.45,9.14) | 0.001 5.81(2.52,9.09) | 0.001
Postgraduate or higher 7.42(3.34,11.4) | <0.001 | 7.83(3.83,11.8) | <0.001
Occupation, N (%)
Government administrators of the
country or leaders of enterprises and | Ref - Ref -
public institutions
Professionals  —  (teachers, | 4 g 3 14713) | 0.445
engineering technicians, writers, etc.)
Clerks or relevant personnel 0.80(-5.34,6.96) | 0.796
Persgnnel in commercial business 0.79(-4.68.6.27) | 0.776
or service
Personnel in farming, forestry,
animal husbandry, fishery, etc. 0.41(-6.78,7.61) | 0.91
Operators of  production or
transportation equipment, or relevant | — —
personnel
Army personnel -5.41(-19.5,8.72) | 0.452
Housewife 0.13(-8.88,9.16) | 0.976
' Personnel in medical and relevant 2.65(-3.81.9.13) | 0421
industry
Others -1.05(-5.96,3.86) | 0.674
Monthly income per capita (Yuan)
<5000 Ref - Ref -
5000-10000 1.09(-1.90,4.10) | 0.473
10000-20000 2.61(-0.50,5.72) | 0.101
>20000 2.14(-1.40,5.69) | 0.235
Daily screen usage time (h)
<4 Ref - Ref -
4-6 -0.09(-2.98,2.79) | 0.949
>6 0.48(-2.15,3.13) | 0.716
Surveyed before or after refractive
eITor surgery
Before Ref - Ref -
After 4.97(2.88,7.06) | <0.001 | 5.09(3.02,7.16) | <0.001

* Adjusted R-squared; **Ref — Variable used as a reference in the analysis
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Table 3 Multivariate linear regression analysis for attitude.

Attitude

Univariate analysis

| Multivariate analysis

B (95%CI) p-value | B (95%CI) p-value
R?>=0.1334*
F=5.70 (P<0.001)
Knowledge 0.07(0.05,0.09) <0.001 | 0.05(0.03,0.07) | <0.001
Sex
Male Ref** - Ref -
Female 0.93(0.31,1.55) 0.003 | 1.24(0.59,1.89) | <0.001
Age (years)
<20 Ref - Ref -
21-30 -1.33(-2.11,-0.56) | 0.001 | -1.9(-2.8,-1.0) | <0.001
>30 -1.53(-2.47,-0.59) | 0.001 | -2.5(-3.5,-1.4) | <0.001
Registered residence
Agrlcgltural household Ref i Ref i
registration
Non-agricultural household | 960 30.1.53) | 0.001 | 0.820.22,1.42) | 0.007
registration
Education level
Senior middle school or lower Ref - Ref -
Junior college/college 1.20(0.20,2.20) 0.018 ] 0.99(-0.04,2.03) | 0.061
Postgraduate or higher 1.07(-0.14,2.28) | 0.083 | 0.73(-0.57,2.05) | 0.268
Occupation, N (%)
Government administrators of
the country or leaders of | Ref - Ref -
enterprises and public institutions
Professionals (teachers,
engineering technicians, writers, | 1.53(0.01,3.05) 0.047 | 1.21(-0.22,2.65) | 0.098
etc.)
Clerks or relevant personnel 0.97(-0.84,2.79) |0.293 | 0.52(-1.20,2.24) | 0.553
Personnel in—commercial | | 76 14339) | 0.033 | 1.45(-0.07.2.99) | 0.063
business or service
Personnel in farming, forestry,
animal husbandry, fishery, etc.
Operators of production or
transportation  equipment, or | 0.80(-1.32,2.93) | 0.458 1.70(-0.37,3.77) | 0.108
relevant personnel
Army personnel 2.58(-1.60,6.76) | 0.226 | 2.41(-1.51,6.35) | 0.228
Housewife 1.47(-1.19,4.14) | 0.279 | 1.14(-1.40,3.68) | 0.379
Personnel  in - medical and | 5 55011394y 0038 | 1.53(-0.28335) | 0.097
relevant industry
Others 1.29(-0.15,2.75) | 0.081 | 0.82(-0.58,2.22) | 0.25
Monthly income per capita (Yuan)
<5000 Ref - Ref -
5000-10000 1.14(0.25,2.03) 0.011 ]0.92(0.06,1.78) | 0.036
10000-20000 0.89(-0.02,1.81) | 0.057 | 0.52(-0.40,1.44) | 0.269
>20000 1.07(0.02,2.11) 0.045 |0.82(-0.22,1.86) | 0.122
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Daily screen usage time (h)
<4 Ref - Ref -
4-6 -0.0(-0.8,0.82) 0.939
>6 -0.1(-0.8,0.67) 0.79
Surveyed before or after refractive
error surgery
Before Ref - Ref -
After 1.17(0.54,1.79) <0.001 | 0.86(0.24,1.47) | 0.006

*Adjusted R-squared; **Ref — Variable used as a reference in the analysis

The comparison of sociodemographic characteristics between participants before and after

surgery showed significant difference in age (P<0.001) and reasons for surgical correction of

visual acuity (P=0.006) (Table S5). Moreover, lower knowledge scores were more likely to

be found in those who were male (P=0.001), aged more than 30 years old (P=0.018), and had

senior middle school or lower education level (P=0.014) in participants surveyed before

surgery. In those surveyed after surgery, the participants with senior middle school or lower

education level had lower knowledge scores (P=0.017). Regarding attitude scores, the

participants scored lower were male (P=0.006) in participants surveyed before surgery. In

those surveyed after surgery, attitude scores differed by age (P=0.002) and registered

residence (P=0.001) (Table 4).
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Table 4 Knowledge and attitude scores surveyed before and after surgery according to

different baseline characteristics.

Knowledge score

Attitude score

Before After Before After
Variables surgery p-valu | surgery P-valu | surgery p-valu | surgery P-valu
e e Mean + |e¢ Mean + |e¢
Mean + SD Mean + SD SD SD
Total score 27.38+11.7 32.35+11.4 26.6£3.26 27.77+
4 8 7 3.505
Sex 0.001 0.616 < 0.052
0.001
31.94+12.0 24.95+3.4 27.29+
Male 21.7£11.14 9 07 3687
Female 29.03+11.4 32.54+11.1 27.09+3.0 28.00+
3 9 73 3.398
Age (years) 0.018 0.266 0.986 0.002
32.50£11.9 26.67+3.7 28.95+
<20 25.6£13.09 5> 90 3.006
21-30 28.65+11.0 32.93+11.6 26.61+£3.3 27.59+
5 00 22 3.364
=30 21.23+13.0 30.63+10.6 26.50+2.6 27.20+
4 26 50 4.059
Registered 0.175 0.705 0.183 0.001
residence
| Aﬁg‘ﬁ:é;‘g& 25.88+12.3 32.11£11.8 26.19+3.4 27.15+
. . 6 04 48 3.672
registration
Non-agricu
Itural 28.41+11.2 32.54+11.2 26.89+3.1 28.25+
household 36 46 22 3.303
registration
Education
0.014 0.017 0.474 0.100
level
mi(sizrlléogchool 20.14+10.5 27.39+11.1 25.64+3.3 26.63+
67 71 19 2.604
or lower
cofllelzrgne(;;lleg 27.32411.9 32.71£11.6 26.64+3.2 27.92+
. 48 39 48 3.596
Postgraduat | 31.25+9.76 33.7349.85 26.93+3.3 27.71+
e or higher 6 4 55 3.397
Monthly
income  per 0.321 0.504 0.179 0.126
capita (Yuan)
<5000 23.35+11.1 31.02+11.6 2547433 26.84+
97 72 75 3.893
5000-1000 | 26.59+11.4 31.94+11.6 26.88+3.1 28.00+
0 94 29 4 3.270
10000-200 | 28.80+12.2 33.54+11.2 26.27+3.3 28.01£3.5
00 81 10 36 37
>20000 28.83+11.2 32.48+11.4 27.50+3.2 27.66+
12 43 17 3.570
16
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Daily  screen 0.645 0.827 0.717 0.955
usage time (h)
<4 25.23+£10.9 32.23%11.5 26.1842.5 27.88+
59 48 00 3.354
4-6 27.47+11.4 31.88+10.2 26.86%3.5 27.72+
58 81 36 3.687
>6 27.84+12.1 32.67£12.1 26.57+3.2 27.77+
17 26 98 3.468
Reasons  for
surgical
correction of
visual acuity
Remove
the  glasses | 29.60+11.5 33.56+ 27.53+2.9 27.97+
and improve | 54 0.085" 10.251 0.056 56 0.0107 3.383 0.308"
appearance
Study  in
higher
schools, job | 20.20+11.7 30.93+ 25.00+3.8 27.81+
selection, or | 37 0.003 12.667 0.142 66 0.019% 3.636 0.901%
joining  the
army
Inconvenie
nce in putting | 27.50+11.7 33.58+10.4 26.42+3.0 27.89+
up and off the | 37 0.837" 58 0.004 93 02717 3.312 0.3347
glasses
others 24.07+ 26.43+ 4
i i 13.697 0.006 | - i 5.515 0.144

# Comparison of participants’ score between those who chose the option and did not.

Discussion

This study suggested that myope or their guardians had positive attitudes toward corrective
surgery both before and after the procedure. The presence of insufficient knowledge among
patients prior to refractive surgery underscores the critical need for targeted educational
interventions to enhance understanding and informed decision-making before undergoing the
procedure. Vulnerable groups were identified who would benefit from targeted education,
including male myopes, older patients and those with lower education levels. These findings
may provide inspiration and direction for ophthalmic education before the refractive surgery.
In the present study, the majority of participants were females aged less than 30, which was
consistent with the epidemiology of myopia reported in previous studies[23-25]. In addition,

patients with higher educational level and longer daily screen usage time expressed strong
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desire for correction, in line with the previous study by Mirshahi et al. [26] discussing that
people with higher educational achievements have higher prevalence of myopia and higher
correction rate. At the same time in this study, individuals with lower levels of education
were found to have less knowledge about refractive correction options. This highlights the
presence of a smaller but more vulnerable subgroup within the population that is at greater
risk of being under informed; moreover, they might be more susceptible to becoming victims
of disinformation, as the Internet remains a primary source of information about myopia and
its correction[11, 27]. These findings emphasize the critical need for targeted educational
interventions tailored to address the specific needs of individuals with lower educational
attainment, ensuring they are adequately informed about available corrective procedures and
their implications.

A previous study among female students showed that the respondents had a high level of
knowledge and awareness of refractive correction methods, especially refractive surgery [9].
Contrary to this result, the knowledge score and accuracy rates for questions under
knowledge dimension in our study were low before surgery. After surgery, the knowledge
scores of the participants were significantly improved, which may be attributed to the
preoperative conversation with the surgeon explaining the knowledge of refractive surgery —
however, with the unknown source it is difficult to assess whether or not participants had
enough knowledge to make an informed decision at the time of surgery. Interesting to note
that our findings showed a good fit for the questionnaire, supporting the construct validity,
but demonstrated lower composite reliability for K2, K4, K10 and K12 — while 3 of those
items also did not differ before and after operation, suggesting that some gaps in knowledge
might still be present even after surgery. It is concerning that, according to numerous surveys
[3, 28, 29], female participants often choose to undergo refractive surgery primarily for

aesthetic reasons, such as enhancing their appearance, rather than based on sufficient
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knowledge about the procedure. This lack of informed decision-making may place patients at
a higher risk of encountering unnecessary complications or adverse outcomes associated with
the surgery. Notably, the three questions under knowledge dimension with the lowest
accuracy rates before and after surgery were K12, K13, and K6, which were related to
indications and complications of refractive surgery. This might be linked to the fact suggested
by previous cross-sectional study that patients were prone to refusing refractive surgery
because of the fear of the surgical complications [30]. Without a comprehensive
understanding of the potential benefits, risks, and limitations of the procedure, patients may
be less prepared to make fully informed choices, which could compromise their overall safety
and satisfaction with the surgical outcomes. Consequently, targeted education on the
indications and complications of refractive surgery should be implemented.

In addition, this study found that the participants had continued positive attitudes toward
refractive surgery both those who only planned procedure and those who already underwent
it, in line with previous reports on high level of satisfaction and positive attitude about vision
correction surgery [31, 32]. Of note, lower attitude scores were more likely to be observed in
the participants who aged >30 years and had agricultural household registration. This may be
at least partly attributed to the efficacy of refractive surgery for myopia associated with
younger age and low myopia [33]. Patients with agricultural household registration are
usually older and have higher myopia, thus the outcome of refractive surgery may be
impaired. It is also worth noting that attitude scores were strongly influenced by knowledge
scores, suggesting that enhancing education about myopia and refractive surgery might
contribute to the development of positive attitudes. As many previous studies demonstrated
that the refractive surgeries achieved favorable visual outcomes in the correction of myopia
[34-36], with adequate education and the empowerment of their attitudes, individuals with

myopia would be better equipped to make informed decisions regarding refractive surgery,
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gaining a clearer understanding of its efficacy, as well as its potential advantages and
disadvantages. Additionally, while the present survey was not explicitly designed as an
educational intervention, we believe that the process of answering the questionnaire can itself
stimulate reflection and awareness. By engaging with the questions, participants are exposed
to information or concepts they may not have previously considered, which could prompt
them to think more deeply about their condition, as was demonstrated before [37]. This
inherent potential to influence awareness and attitudes, even if minimally, supports the idea
that completing such questionnaire could be recommended as a potential educational
intervention.

There are some limitations in the present study. First, the setting of the trial was in eastern
province with relatively developed economy and society, limiting the wider generalizability
of the results of our study. Second, due to using a self-designed questionnaire, bias and
overestimation of real results may be introduced by responder and some variables related to
knowledge and attitude scores may be neglected. Although additional validation factor
analysis was conducted to assess the factorial structure of the questionnaire and results
demonstrating good validity and reliability, using a convenience sample for both
questionnaire validation and measuring results may introduce additional bias, potentially
affecting the reliability of the validation process and the generalizability of the findings.
Thirdly, as a result of cross-sectional design characteristics, the relationship between
knowledge and attitude toward different variables was not specifically determined. Finally,
the difference in numbers and the consist of individuals between the preoperative and
postoperative groups (there are significant differences in their ages and reasons for surgical
correction of visual acuity) could introduce some bias, and a larger preoperative sample size
would improve the robustness of future analyses, furthermore, in the future, we will design to

keep the preoperative and postoperative groups the same population for investigation.
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Conclusion

To summarize, myope or their guardians showed positive attitudes towards corrective surgery
both before and after surgery. The presence of insufficient knowledge among patients prior to
refractive surgery underscores the critical need for targeted educational interventions to
enhance understanding and informed decision-making before undergoing the procedure.
Empowering attitude and addressing some of the beliefs and concerns of patients with

myopia or their guardians may further encourage patients to seek medical help.
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Figure Legends
Figure 1 Comparison of knowledge (A), attitude (B) scores between evaluated before and

after surgery
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Figure 1 Comparison of knowledge (A), attitude (B) scores between evaluated before and after surgery.
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Figure S1 Two-factor model demonstrating the relationship between items
respective factors according to the validation factor analysis.
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Before surgery

>
=
D
=
w
c
=
Q
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Knowledge Accuracy rate, N (%) Accuracy rat€, N $%) p-value
K1 93 56.71 315 78.54 <0.001
K2 120 73.17 329 m78.90 0.138
K3 129 78.66 327 27B.42 0.949
K4 130 79.27 348 ©83.45 0.234
K5 85 51.83 277 £65.43 0.001
K6 67 40.85 246 ©58.99 <0.001
K7 83 50.61 282 of7.63 <0.001
K8 107 65.24 314 7%.30 0.015
K9 96 58.54 303 =166 0.001
K10 86 52.44 278 £66.67 0.001
K11 94 57.32 276 %.19 0.045
K12 48 29.27 158 m37.89 0.055
K13 66 40.24 239 Ly .31 <0.001
K14 108 65.85 310 H 0.040
K15 131 79.88 368 0.009
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3 Table S2 Attitude dimension 2 N
4 ] . ] N . . . S &  Highly negative (0
5 Highly positive (4 points) Positive (3 points) Neutral (2 points) Negative (1 pgntp point) p-valu
6 Attitude o oy
Y% (before/after % (before/after % (bef(ﬁe/a'-ﬁer % (before/after e
[0)
7 6 (before/after surgery) surgery) surgery) surgery) 5 ma surgery)
g Al 0.61 2.88 14.63 36.21 65.24 53.96 1646 5042 ¢2< 3.05 1.92 <0.001
10 A2 40.85 52.76 53.05 42.45 6.10 4.32 0.00 0.22am 0.00 0.24 0.056
1" A3 45.73 55.88 50.61 40.05 3.05 3.84 0.61 0.243 S & 0.00 0.00 0.079
12 A4 35.37 49.88 53.66 44.60 9.76 5.04 1.22 024529 0.00 0.24 0.003
13 A5 32.93 55.88 60.37 41.49 6.71 2.40 0.00 0.243 "(,,'g 0.00 0.00 <0.001
14 A6 32.93 48.92 55.49 44.12 11.59 6.24 0.00 O.?ng;?'fD o 0.00 0.00 0.001
15 A7 2.44 3.12 16.46 11.51 40.85 37.89 3171 35.02 3'% 8.54 12.47 0.336
16 A8 79.27 56.59 10.37 34.53 9.76 6.24 0.61 240252 0.00 0.24 <0.001
17 A9 13.41 24.22 53.66 58.51 31.71 15.83 1.22 09650 0.00 0.48 <0.001
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18 oE
19 278
20 L o
21 = 2
22 2 3
23 -
24 » 3
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26 2 3
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36 %
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40 E
41 2
42 >
Zi For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 2
45


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Table S3 A good model fit for the construct, indicated by: standardized root mean residual (SRMR); root
mean square error of approximation (RMSEA), comparative fit index (CFI), and Tucker Lewis Index

(TLD.

Indicators Reference Results
RMSEA <0.08 Good 0.061
SRMR <0.08 Good 0.068
TLI >0.8 Good 0.872
CFlI >0.8 Good 0.884
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Table S4 Results of validation factor analysis
Estimate P>|z|

K1 Knowledge 1

K2 Knowledge 0.40 <0.001
K3 Knowledge 0.75 <0.001
K4 Knowledge 0.63 <0.001
K5 Knowledge 1.08 <0.001
K6 Knowledge 1.23 <0.001
K7 Knowledge 0.91 <0.001
K8 Knowledge 1.08 <0.001
K9 Knowledge 1.00 <0.001
K10 Knowledge 0.69 <0.001
K11 Knowledge 1.19 <0.001
K12 Knowledge 0.51 <0.001
K13 Knowledge 1.25 <0.001
K14 Knowledge 1.11 <0.001
K15 Knowledge 0.73 <0.001
Al Attitude 1

A2 Attitude 2.37 <0.001
A3 Attitude 2.38 <0.001
A4 Attitude 2.72 <0.001
A5 Attitude 2.35 <0.001
A6 Attitude 2.30 <0.001
AT Attitude -0.93 <0.001
A8 Attitude 0.99 <0.001
A9 Attitude 1.75 <0.001
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Table S5 The comparison of sociodemographic characteristics between participants before and after

surgery.
. Before surgery,  After surgery,
Variables N (%) N (%) P-value
Sex 0.029
Male 37 2256 134 3213
Female 127 7744 283 67.87
Age (years) <0.001
<20 15 9.15 82  19.66
21-30 127 7744 245 58.75
>30 22 1341 90 21.58
Registered residence 0.679
Agriculture account 67 40.85 180 43.17
Non-agriculture account 97 59.15 237 56.83
Education level 0.350
Senior middle school or lower 14 8.54 38 9.11
Junior college/college 122 7439 327 78.42
Postgraduate or higher 28 17.07 52  12.47
Monthly income per capita (Yuan) 0.268
<5000 17 1037 62 1487
5000-10000 64 39.02 168 40.29
10000-20000 59 3598 120 28.78
>20000 24 1463 67 16.07
Daily screen usage time (h) 0.236
<4 22 1341 80 19.18
4-6 49 29.88 123 29.50
>6 93 56.71 214 51.32
Reasons for surgical correction of visual acuity 0.006
Remove the glasses and improve appearance 55 3354 183 43.88
Study in higher schools, job selection, or joining the army 20 1220 106 25.42
Inconvenience in putting up and off the glasses 116 70.73 278 66.67
others - - 14 3.36
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Appendix E
o1
Dear patient, %
\‘
<
We are investigators from the Ophthalmology Department of First Affiliated Hospital of Soocho ?J%iversity, and this questionnaire was
= 0=
Do
L S5O
designed by us to investigate the awareness of individuals underwent refractive surgery in out hospital and §&guardians on surgeries for refractive
- D W]
o 3 o
. . . . o . . . Z0nE
errors (myopia). The data collected by this questionnaire are confidential, and your information will not ﬁ%ogsclosed, so please don’t worry about
588
=l
it. The data provided by you will only be used for the survey, which could help providing evidence fog&e‘ﬁeloping the scientific interventional

wol

>
o8}
strategies. To guarantee the validity of this survey, please answer the questions according to your O\Ag'@gnditions. Thank you very much for

e

//

v ‘b

(o
making time to participate in this survey, and we appreciate your support and cooperation in this study & ygnuch!
Q

el

=]

@

5

o

25

3

)

g

>

o laware and consent that the data collected in this survey will be used for the scientific study. 3
o

Signature: E

| @p anbiydeuiboiqig aouafy e gzog ‘2 aunc uo jwoo [wqg uad
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The First Part: Basic information

o 3
o ©
c 3
< 0
=. B
B
5 3
o N
=5
1. Your sex: a. Male 2 9
b. Female S N
2. Your age (years): a. <20 amy
b. 21-30 =85
SRS
c. 41-50 =8 g
d. >50 PE
3. Who is receiving the refractive surgery: a. Myself gg §
b. My child a2l
4. Registered residence: a. Agriculture Z”’J’%g
b. Non-agriculture %a =
5. Educational level: a. Junior middle school or loweg - £
b. Senior middle school/ techni&l secondary school
c. Junior college/college 5 3
d. Postgraduate or higher 3 =
6. Occupation: a. Government administrators %‘ thff‘;‘ country or leaders of enterprises
and public institutions B ]

b. Professionals (teachers, engmee@wg technicians, and writers, etc.)

c. Clerks or relevant personnel z
. 4 (=] .

d. Personnel in commercial busg\e$3 or service

e. Personnel in farming, forestrg', argmal husbandry, or fishery, etc.

f. Operators of production or grarSportation equipment, or relevant

personnel
g. Army personnel
h. Housewife

ung

g aouaby 1

i. Personnel in medical and reIevanEmdustry

J. Others
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2 53
2 7. The monthly income of your family per capita in the past year a.<2000 % E
. . . . . = a1
5 (including physical income and rental income): Yuan. b.2000-5000 2 9
6 .5000-10000 S N
: d.10000-20000 Gms
9 e.>20000 283
10 8. The degree of myopia before surgery (Please report the degree of your child if you are a parent): Left® 2 Qdegree; Right: degree.
:; 9. Daily time of screen usage, including the use of cellphone, iPad, a.<2h ggg
13 computer, or television, etc. (Please report the time of your child if you b. 2-4 h 8 ws
xXc3
14 are a parent): c.4-6h 23 §
15 d. >6h o2
1 - - - - —
1? 10. Which are the reasons that you want to correct the visual acuity by a. Remove the glasses and |mpr§3 d he appearance
18 refractive surgery? b. Study in higher schools, job %@g{ion, or joining the army
19 c. Inconvenience in putting up @H@ff the glasses
;? d. others f %
> S 3
23 3 &
24 » 3
25 A
26 2 3
27 = o
2% 2 c
29 @ S
30 ] 3
31 o 3
32 S B
33 o2
34 &
35 3
(o]
36 ®
37 ©
38 =
39 S
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The Second Part: Knowledge on refractive (myopia) surgery =
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K1. Refractive surgeries mainly include two types, i.e. corneal refractive surgery and implantable contagf leas (ICL).

a. Right  b. Wrong c. Unclear g N
oms
nno
K2. All myopia patients aged >18 years wanting to remove the glasses can receive refractive surgery. ;T_;&;DE
a. Right b.Wrong  c. Unclear o 2
529
swns
K3. Laser surgery for myopia is a “subtraction surgery”, while ICL is an “addition surgery”. ;;;?E g
a. Right b. Wrong c. Unclear S20
K4. Patients need to stop wearing contact lenses before surgery. Generally, wearing of soft lenses (regﬁ'lé"é;"ontact lenses) should be stopped
for 1 week, hard lenses such as RGP should be stopped for 1 month, and orthokeratology lenses should zgepped for more than 3 months.

a. Right  b. Wrong c. Unclear

K5. Range of diopters that can be corrected by excimer laser surgery: myopia less than 1200 degree, atism less than 600 degree, and

‘Puturen; g |Bui
@q d

hyperopia less than 600 degree. ;‘%
a. Right b.Wrong c. Unclear 2
K6. For excimer laser surgery, the cornea need to by >450 nm, and the anticipated thickness of remduatgcoé‘\eal flap after the surgery is >250
um (>280 um is recommended), and should be >50% of the thickness before surgery. o S
a. Right b.Wrong c. Unclear 2 o
K7. For patients with relatively thin cornea, high degree of myopia, with no other contraindications, %}d %neet the requirements of surgical
parameters, semi-femtosecond laser surgery could be selected. % °
a. Right b. Wrong c. Unclear S
K8. Full femtosecond laser surgery is not suitable for patients with astigmatism >50 degrees and Eorriéal thickness below the required
parameters, or myopia >1000 degrees. (::?
a. Right  b. Wrong c. Unclear 5

K9. Full femtosecond laser surgery is suitable for myope of 100-1000 degrees and astigmatism <500 degree&
a. Right  b. Wrong c. Unclear

K10. Full femtosecond laser surgery is suitable for patients loving strenuous exercises, fighting and boxing, “&nd competitive sports, or specific

| 8p anbiyde,
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individuals.
a. Right b. Wrong c. Unclear

i Buipn|our ‘1ybAdos Aq |
10 GZTZ60-Z0Z-uadolwc

K11. ICL surgery has the characteristic of reversible and is suitable for correcting myopia with or WIﬂ"IOl!tﬂ astigmatism. ICL surgery is the
preferred method for correcting high-grade myopia >1000 degrees. Patients with moderate- or low- degréenw@/opla that meeting the indications

could select the method according to their own conditions. @3-5
a. Right  b. Wrong c. Unclear 238
K12. The follows are complications of risks after refractive surgery: 1) xerophthalmia; 2) corneal subepﬁ@ﬁﬁl haze; 3) infection; 4) refractive
regression, and become myopia again; 5) difficult in reading; 6) residual diopters after surgery; 7) dry ay@% ) dazzling; and 9) reduced night
vision, and difficult in driving in the night. How many of them do you know? %Tg §

=N
a. >7;: bb5-7; cl-4; d.noneatall 55

D >0
K13. For superficial excimer laser surgery (such as LASEK or TPRK, etc.), the degree of correction sho él&ée no higher than 800 degrees. The
surgery is more suitable for several specific conditions, such as patients with corneal scars and opaci Ee?io epithelial basement membrane
dystrophy. However, the discomfort in the eyes after surgery is substantial, the recovery cycle is relativéty @ng and the patients have the risk
of corneal stroma opacity. g ??D
a. Right b.Wrong c. Unclear 2 =

K14. The range of diopters that can be corrected by semi-femtosecond laser surgery is large, during thewra%ess femtosecond laser is required
to make the flaps, and the postoperative risk of corneal complications is higher than other correction meﬁio@ Impact by accident or trauma of
the eyes after surgery could potentially damage the cornea, and emergent treatment is needed for severe iaS@
a. Right b. Wrong  ¢. Unclear c

K15. Full femtosecond SMILE surgery involves minimally invasive injury (the smallest is 2 cm), the pgrocéss of surgery is fast, the effective
capsulorhexis area is large, and the cornea is safe and stable after surgery.
a. Right b. Wrong  c. Unclear

‘saibo|o
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The Third Part Attitude on refractive (myopia) surgery

Al. Your awareness on refractive surgery.
a. Highly unaware;  b. Unaware; c. Fair; d. Aware; e. Highly aware

A2. Are you satisfied to the preoperative examination processes?
a. Highly satisfied; b. Satisfied; c. Fair; d. Unsatisfied; e. Highly unsatisfied

pare|pl sasn|io) Buipnjoul ‘1ybiAdoo Aq |

A3. Are you satisfied to the explanations by the personnel from the hospital?
a. Highly satisfied; b. Satisfied; c. Fair; d. Unsatisfied; e. Highly unsatisfied

Juawaufilasug

umaqQ "5z0g Yd2JeN|.z uo 92TZ60-720z-uadoluc

*) 01
g

A4. Do you agree that you have fully understood the detailed processes of this surgery before the surger

a. Highly agree;  b. Agree; c. Fair; d. Disagree; e. Highly disagree §?§§
Ab. Do you agree that you think you have selected the most suitable surgical type? 22'8
a. Highly agree;  b. Agree; c. Fair; d. Disagree; e. Highly disagree ga"’j_:;é"
A6. Do you agree that in your case, the advantages of the myopia correction surgery overwhelm the disajjﬁp;fatages?
a. Highly agree;  b. Agree; c. Fair; d. Disagree; e. Highly disagree T8
AT7. Do you agree that advertisements could influence you in understanding the myopia correction surg es3

a. Highly agree;  b. Agree; c. Fair; d. Disagree; e. Highly disagree

A8. How do you think the effects of the myopia surgery? G
a. Highly effective, and the visual acuity recovered to normal level; Db. Effective but not very substanti
effects; d. Effective, but refractive regression occurred; e. Not effective at all

. Effective but with substantial side

A9. Will you recommend the myopia correction surgery to your friends with myopia?
a. Strongly recommend; b. Recommend; c. Fair; d. Not recommend; e. Highly not recommend

‘salbojouydal rejiuis pl_&é ﬁu!umu% ‘Bu
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