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2

19 Abstract

20 Background: Refractive surgery is increasingly popular, yet there is limited understanding of 

21 the knowledge and attitudes of myopes or their guardians towards such procedures.

22 Objectives: To investigate the knowledge and attitudes of myopes or their guardians toward 

23 refractive surgery.

24 Design: Cross-sectional study.

25 Participants: 581 myopes or their guardians in Suzhou City, Jiangsu Province, China, 

26 surveyed between August and October 2022.

27 Interventions: Participants completed a 34-item self-administered questionnaire assessing 

28 knowledge and attitudes before and after refractive surgery.

29 Primary and Secondary Outcome Measures: Knowledge and attitude scores, ranging from 

30 0 to 45 and 0 to 36, respectively.

31 Results: Post-surgery knowledge (32.35 ± 11.48 vs. 27.38 ± 11.74, P < 0.001) and attitude 

32 (27.77 ± 3.505 vs. 26.6 ± 3.267, P < 0.001) scores were significantly higher than pre-surgery 

33 scores. Participants showed insufficient knowledge but positive attitudes preoperatively, with 

34 significant improvements postoperatively. Factors influencing knowledge scores included 

35 education level and survey timing, while attitude scores were influenced by knowledge scores, 

36 gender, age, registered residence, monthly income, and survey timing (all P < 0.05).

37 Conclusions: Myopes or their guardians had positive attitudes toward refractive surgery both 

38 pre- and postoperatively. Insufficient knowledge preoperatively improved significantly 

39 post-surgery, highlighting the importance of educational interventions prior to surgery.

40 Keywords: knowledge, attitude, refractive surgery, myopia, cross-sectional study

41

42
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3

44 Strengths and limitations of this study

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

46 findings.

47 Comprehensive assessment of both knowledge and attitudes provides a holistic view of 

48 patient perspectives on refractive surgery.

49 Study setting in a relatively developed eastern province limits generalizability to other 

50 regions with different economic and social conditions.

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

52 overlooking important variables related to knowledge and attitude.

53
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54 Background

55 Refractive error (RE) is one of the most common ophthalmologic disorders among children 

56 and adolescents worldwide, including myopia, hyperopia, and astigmatism(1). It is reported 

57 that nearly 2.3 billion people live with refractive error in the world, and this number is rising 

58 as the prevalence of myopia increases(2). It is well-known that a high rate of myopia occurs 

59 in East and Southeast Asian schoolchildren and young adults, with 67.3% of grade 7 children 

60 and 83.2% of university students affected in central China(3). More seriously, high or 

61 pathologic myopia may result in irreversible visual impairment and even blindness, causing a 

62 heavy burden to individuals, families, and society(4).

63 At present, the main methods of myopia correction include spectacles, contact lenses, and 

64 refractive surgery (5). Spectacles have the disadvantages of inconvenience, limited vision, 

65 and low resolution, while the use of contact lenses may increase the risk of suffering from 

66 conjunctivitis, keratitis, and other eye diseases(6, 7). Compared with spectacles and contact 

67 lenses, refractive surgery can be available to correct the refractive error permanently (8). 

68 However, in the face of emerging surgical methods, there are both expectations and concerns 

69 regarding the procedure and its outcome. A survey conducted among female students in 

70 Saudi university indicated that a number of patients may refuse refractive surgery due to the 

71 lack of information about correction methods and fear of complications (9). In 2021, another 

72 study demonstrated that although refractive surgery was a common surgical procedure, there 

73 was little knowledge about this correction method and its complications among medical 

74 students (10). According to knowledge, attitudes, and practices (KAP) theory, knowledge is 

75 the basis for behavior change, and beliefs and attitudes are the driving force for behavior 

76 change (11-13). Therefore, it is helpful to find out and improve the knowledge and attitude of 

77 patients or their guardians toward refractive surgery, which may contribute to easing their 

78 mental health problems associated with the surgery.
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79 We found that previous studies have focused on exploring the efficacy of different control or 

80 treatment methods for myopia(14-16), but there is no study evaluating both preoperative and 

81 postoperative knowledge and attitude of the Chinese patients or their guardians toward 

82 refractive surgery. Accordingly, the purpose of this study was to investigate the knowledge 

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

84  

85 Methods

86 Patient and public involvement

87 No patient involved

88 Study design and participants

89 This cross-sectional study was performed on myope or their guardians between August and 

90 October, 2022 in Suzhou city, Jiangsu Province, China. The participants of this study were 

91 randomly selected from ophthalmology outpatient and their guardians at the author’s 

92 Hospital. The inclusion criteria were as follows: 1) those who would undergo refractive 

93 surgery or had completed refractive surgery; 2) those who can understand and complete 

94 questionnaires; 3) those who volunteer to participate. This study was approved by the Ethics 

95 Committee of the author’s Hospital. Informed consents were obtained from all the 

96 participants.

97 Procedures

98 Convenience sampling was adopted to select the participants from the Ophthalmology 

99 department of the author’s Hospital, and then a self-designed questionnaire was used for the 

100 investigation. The questionnaire was designed according to the Ophthalmology (the 9th 

101 version in 2018) (17) and Ophthalmic Surgery (the 4th version in 2014) (18), and modified 

102 according to the suggestions of two experts. A pilot survey was performed in a small scale 

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

105 of the questionnaire was high (19).

106 The final questionnaire (Appendix) contained 34 items distributed in 3 dimensions. The 

107 dimension for baseline information included 10 items. The knowledge dimension included 15 

108 items, with each correct answer corresponding to 3 point, and 0 point for wrong or unclear 

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

110 items, and the 5-level Likert scale was used for scoring. The selection of “Highly unaware, or 

111 highly agree” for items 1 and 7,was assigned 0 point, the selection of “Unaware, or agree” 

112 was assigned 1 point, the selection of “fair, or don’t care” was assigned 2 points, the selection 

113 of “aware, or disagree” was assigned 3 points, and “Highly aware”, or “Highly disagree” was 

114 assigned 4 points. For items 2, 3, 4, 5, 6, 8, 9, the scores were assigned contrary to the scores 

115 for items 1 and 7. Therefore, the total score of attitude was 0-36 points. In the knowledge 

116 domain, less than 70% of the total knowledge score was considered “insufficient knowledge”, 

117 and more than 70% was “sufficient knowledge”. For the attitude score, less than 50% of the 

118 total score was considered “negative attitude”, 50-70% was “moderate attitude”, and more 

119 than 70% was “positive attitude”.

120 The on-line questionnaire was established by the SoJump APP software on WeChat, and a 

121 QR code was generated to allow the data collection through WeChat. The participants 

122 scanned the QR code and filled out the questionnaire. To ensure the quality and completeness 

123 of the questionnaire survey, each IP was allowed to submit only once, and all the items were 

124 mandatory for the participants. The completeness, internal continuity, and rationality of the 

125 questionnaires were checked by the investigators.

126 Statistical analyses

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

128 Continuous data were expressed as mean ± standard deviation (SD) and compared by t-test. 

Page 7 of 40

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

7

129 Categorical data were expressed as n (%), and compared by the Chi-square test. ANOVA was 

130 used for comparison among multiple groups. Validation factor analysis was conducted to 

131 confirm the factorial structure of the designed KAP questionnaire and assess effect size of 

132 each item. Several indices indicated a good model fit for the construct, they include: 

133 standardized root mean residual (SRMR) ≤0.08, root mean square error of approximation 

134 (RMSEA) ≤0.08, comparative fit index (CFI) > 0.8, Tucker Lewis Index (TLI) > 0.8, and 

135 p > 0.05 for the chi-square test. A standardized factor loading greater than 0.5 and a P less 

136 than 0.05 indicated a strong relationship between items and their respective factors, thereby 

137 confirming the validity of the construct. The multivariate linear regression analysis was 

138 conducted to determine the influencing factors of knowledge and attitude. All the statistical 

139 analyses were two-sided, and differences with P < 0.05 were considered statistically 

140 significant.

141

142 Results

143 A total of 581 participants were recruited for this survey, including 171 males (29.43%) and 

144 410 females (70.47%). Participants were aged 21-30 years old at most (64.03%), registered in 

145 more non-agricultural account compared to agricultural account (57.49% vs. 42.51%), and 

146 educated mainly in junior college/college (77.28%). Despite the differences in participants' 

147 occupations (e.g., government administrators, professionals, clerks), more than 80% of them 

148 had average monthly incomes higher than RMB 5,000. Participants' reasons for surgical 

149 correction of visual acuity were varied, with the top two being inconvenience in putting up 

150 and off the glasses (67.81%) and appearance improvement (40.96%). Notably, the number of 

151 individuals surveyed before and after refractive error surgery was different: 164 cases 

152 (28.23%) before surgery and 417 cases (71.77%) after surgery. Sociodemographic 
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153 characteristics of participants administered the questionnaire before and after surgery were 

154 showed in Table 1.

155 Table 1 Sociodemographic characteristics.

Knowledge score Attitude score
N (%) Mean  SD p-value Mean  

SD 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 
public institutions

24(4.13) 30.75±10.17 26.08±3.72

Professionals (teachers, engineering 
technicians, writers, etc.) 127(21.86) 32.74±10.60 27.62±3.49

Clerks or relevant personnel 34(5.85) 31.55±11.29 27.05±2.83
Personnel in commercial business or 

service 68(11.7) 31.54±11.30 27.85±3.22

Personnel in farming, forestry, 
animal husbandry, fishery, etc. /

Operators of production or 
transportation equipment, or relevant 
personnel 

18(3.1) 31.16±8.826 26.88±2.51

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 

industry 27(4.65) 33.40±13.26 28.11±4.36

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 27.43±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
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Reasons for surgical correction of 
visual acuity (multiple choices)

Remove the glasses and improve 
appearance 

238(40.96)

Study in higher schools, job 
selection, or joining the army

126(21.69)

Inconvenience in putting up and off 
the glasses 

394(67.81)

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

Before 164(28.23) 27.37±11.73 26.60±3.26
After 417(71.77) 32.35±11.47 27.77±3.50

156

157 Participants’ knowledge score (possible range: 0~45) evaluated after surgery was 

158 significantly higher than those before surgery (32.35±11.48 vs. 27.38±11.74, P<0.001), 

159 indicating an increase of knowledge level after than before surgery. Moreover, participants 

160 attitude score (possible range: 0~36) evaluated after surgery was significantly higher than 

161 those before surgery (27.77±3.505 vs. 26.6±3.267, P<0.001), also indicating an improvement 

162 of attitude after than before surgery. According to the knowledge and attitude scores before 

163 and after surgery, the participants had insufficient knowledge but positive attitudes toward 

164 corrective surgery preoperatively, and sufficient knowledge and continued positive attitudes 

165 postoperatively (Table 1 and Figure 1). 

166 Preoperatively, the top three in terms of accuracy rate for the questions under knowledge 

167 dimension were K15, K4, and K3, with the accuracy rates of 79.88%, 79.27%, and 78.66%, 

168 respectively, whereas K12 (29.27%), K13 (40.24%), and K6 (40.85%) were ranked the last 

169 three in the accuracy. Postoperatively, except for K2, K3, K4, and K12 (P > 0.05), the 

170 accuracy rates of other questions under knowledge dimension were significantly improved 

171 compared with that before operation (P < 0.05). Specifically, the three questions under 

172 knowledge dimension with the highest accuracy rates were K15 (88.25%), K4 (83.45%), and 

173 K2 (78.90%). And the three questions with the lowest accuracy rates were still K12, K13, and 

174 K6, with the accuracy of 37.89%, 57.31%, and 58.99%, respectively (Table S1). Regarding 
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175 the distribution of attitude dimension, scores found in A1, A4, A5, A6, A8, and A9 after 

176 surgery were significantly higher than those before surgery (P < 0.05). For A2, A3, A4, A5, 

177 A6, and A8, more participants responded “highly positive” and “positive”, while less people 

178 responded “negative” and “highly negative” (Table S2).

179 For the knowledge and attitude domains, the two-factor model demonstrated on Figure S1 

180 was tested by validation factor analysis. Satisfactory model fitness was demonstrated (Table 

181 S3) and final model demonstrated a strong relationship between items and attitude, as well as 

182 knowledge domain, with the composite reliability for all factors except K2, K4, K10 and K12 

183 above the cut-off value of 0.7, as summarized in Table S4.

184 Additionally, in analysis of multivariate linear regression results, the knowledge scores were 

185 related to education level (Ref. senior middle school or lower; junior college/college, 

186 OR=5.81, 95% CI: 2.52-9.09, P=0.001; postgraduate or higher, OR=7.83, 95% CI: 3.83-11.8, 

187 P<0.001) and time of participants being surveyed (Ref. before refractive error surgery; after 

188 refractive error surgery, OR=5.09, 95% CI: 3.02-7.16, P<0.001) (Table 2). Different from the 

189 knowledge scores, the influencing factors of attitude scores included knowledge scores 

190 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, 

191 P<0.001), age (Ref. ≤20 years old; 21-30 years old, OR=-1.9, 95% CI: 2.52-9.09, 

192 P<0.001; >30 years old, OR=-2.5, 95% CI: -3.5--1.4, P<0.001), registered residence (Ref. 

193 agriculture account; non-agriculture account, OR=0.82, 95% CI: 0.22-1.42, P=0.007), 

194 monthly income (Ref. RMB 5,000; RMB 5,000-10,000, OR=0.92, 95% CI: 0.06-1.78, 

195 P=0.036), and time of participants being surveyed (Ref. before refractive error surgery; after 

196 refractive error surgery, OR=0.86, 95% CI: 0.24-1.47, P=0.006) (Table 3).

197 Table 2 Multivariate linear regression analysis for knowledge

Univariate analysis Multivariate analysis
Knowledge β (95%CI) p-value β (95%CI) p-value

R2 =0.0570*
F= 12.68 (P<0.001)
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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
>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 
public institutions

Ref - Ref -

Professionals (teachers, 
engineering technicians, writers, etc.) 1.99(-3.14,7.13) 0.445

Clerks or relevant personnel 0.80(-5.34,6.96) 0.796
Personnel in commercial business 

or service 0.79(-4.68,6.27) 0.776

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 

industry 2.65(-3.81,9.13) 0.421

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

198
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199

200

201 Table 3 Multivariate linear regression analysis for attitude.

Univariate analysis Multivariate analysis
Attitude β (95%CI) p-value β (95%CI) p-value

R2 =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 
enterprises and public institutions

Ref - Ref -

Professionals (teachers, 
engineering technicians, writers, 
etc.) 

1.53(0.01,3.05) 0.047 1.21(-0.22,2.65) 0.098

Clerks or relevant personnel 0.97(-0.84,2.79) 0.293 0.52(-1.20,2.24) 0.553
Personnel in commercial 

business or service 1.76(0.14,3.39) 0.033 1.45(-0.07,2.99) 0.063

Personnel in farming, forestry, 
animal husbandry, fishery, etc. 

Operators of production or 
transportation equipment, or 
relevant personnel 

0.80(-1.32,2.93) 0.458 1.70(-0.37,3.77) 0.108

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 

relevant industry 2.02(0.11,3.94) 0.038 1.53(-0.28,3.35) 0.097

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

202 *Adj R-squared

203

204 Before surgery, lower knowledge scores were more likely to be found in those who were 

205 male (P=0.001), aged more than 30 years old (P=0.018), and had senior middle school or 

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

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

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

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

210 (Table 4).

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

212 different baseline characteristics.

Knowledge score Attitude score
Before 
surgery

After 
surgery

Before 
surgery

After 
surgeryVariables

Mean  SD

p-valu
e Mean  SD

p-valu
e Mean  

SD

p-valu
e Mean  

SD

p-valu
e

Total score 27.38±11.7
4

32.3511.4
8

26.63.26
7

27.77 
3.505  

Sex 0.001 0.616 ＜
0.001

0.052

Male 21.711.14 31.9412.0
9  24.953.4

07
27.29 
3.687  

Female 29.0311.4
3

32.5411.1
9

27.093.0
73

28.00 
3.398  

Age (years) 0.018 0.266 0.986 0.002

≤20 25.613.09 32.5011.9
52  26.673.7

92
28.95 
3.006  

21-30 28.6511.0
5

32.9311.6
00  26.613.3

22
27.59 
3.364 

>30 21.2313.0 30.6310.6 26.502.6 27.20 
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4 26 50 4.059 
Registered 
residence 0.175 0.705 0.183 0.001

Agriculture 
account

25.8812.3
6

32.1111.8
04

26.193.4
48

27.15 
3.672 

Non-agricu
lture account

28.4111.2
36

32.5411.2
46  26.893.1

22
28.25 
3.303 

Educationlev
el 0.014 0.017 0.474 0.100

Senior 
middle 
school or 
lower

20.1410.5
67

27.3911.1
71

25.643.3
19

26.63 
2.604  

Junior 
college/colleg
e

27.3211.9
48

32.7111.6
39  26.643.2

48
27.92 
3.596 

Postgradua
te or higher

31.259.76
6

33.739.85
4  26.933.3

55
27.71 
3.397 

Monthly 
income per 
capita (Yuan)

0.321 0.504 0.179 0.126

5000 23.3511.1
97

31.0211.6
72

25.473.3
75

26.84 
3.893 

5000-1000
0

26.5911.4
94

31.9411.6
29

26.883.1
4

28.00 
3.270 

10000-200
00

28.8012.2
81

33.5411.2
10

26.273.3
36

28.013.5
37  

≥20000 28.8311.2
12

32.4811.4
43  27.503.2

17
27.66 
3.570 

Daily screen 
usage time 
(h)

0.645 0.827 0.717 0.955

<4 25.2310.9
59

32.2311.5
48  26.182.5

00
27.88 
3.354  

4-6 27.4711.4
58

31.8810.2
81

26.863.5
36

27.72 
3.687 

>6 27.8412.1
17

32.6712.1
26

26.573.2
98

27.77 
3.468 

Reasons for 
surgical 
correction of 
visual acuity

Remove 
the glasses 
and improve 
appearance 

29.6011.5
54 0.085# 33.56 

10.251 0.056 27.532.9
56 0.010# 27.97 

3.383 0.308#

Study in 
higher 
schools, job 
selection, or 
joining the 
army

20.2011.7
37 0.003# 30.93 

12.667 0.142 25.003.8
66 0.019# 27.81 

3.636 0.901#

Inconvenie
nce in putting 
up and off the 
glasses 

27.5011.7
37 0.837# 33.5810.4

58 0.004 26.423.0
93 0.271# 27.89 

3.312 0.334#
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others - - 24.07 
13.697 0.006 - - 26.43 

5.515 0.144#

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

214

215 Discussion

216 This study suggested that myope or their guardians had positive attitudes toward corrective 

217 surgery both preoperatively and postoperatively. However, they might have insufficient 

218 knowledge toward refractive surgery, which might be improved after the surgery. These 

219 findings may provide inspiration and direction for ophthalmic education before and after 

220 refractive surgery.

221 In the present study, the majority of participants were females aged less than 30, which was 

222 consistent with the epidemiology of myopia reported in previous studies(20-22). In addition, 

223 those with higher educational level and longer daily screen usage time were vulnerable to 

224 myopia and would like to correct it via refractive surgery. In line with these results, Mirshahi 

225 et al. (23) presented that people with higher educational achievements have higher prevalence 

226 of myopia than individuals with lower level of education. In addition, several studies 

227 demonstrated that frequent exposure to digital smart device screen could be a risk factor for 

228 myopia (24-26). The findings of this study showed that the primary motive for myopia 

229 correction surgery was the inconvenience of putting on and taking off glasses, followed by 

230 the aim to improve appearance. However, Khan-Lim et al. (27) found that the main motive 

231 for seeking refractive surgery was to meliorate unaided social vision. Xu et al. (28) evinced 

232 that career requirements were the most crucial reason for seeking refractive surgery and 

233 removing glasses to improve facial appearance was a main reason for female respondents. 

234 A study among female students in Saudi university showed that the respondents had a high 

235 level of knowledge and awareness of refractive correction methods, especially refractive 

236 surgery (9). Contrary to this result, the knowledge score and accuracy rates for questions 
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237 under knowledge dimension in our study were unsatisfactory before surgery. This difference 

238 may be due to the fact that the participants of the previous study were university students 

239 and/or even medical students, who had a high capacity for knowledge learning and a certain 

240 degree of knowledge about myopia. After surgery, the knowledge scores of the participants 

241 were significantly improved, which may be attributed to the preoperative conversation with 

242 the surgeon explaining the knowledge of refractive surgery. Interesting to note, that our 

243 findings showed a good fit for the questionnaire, supporting the construct validity, but lower 

244 composite reliability for K2, K4, K10 and K12 – while 3 of those items also did not 

245 demonstrate improvement after operation, suggesting that some of the answers might be 

246 influenced by the questionnaire design. However, all other items in knowledge and attitude 

247 domains had reasonably good reliability, and all findings support the significant improvement 

248 of overall knowledge scores. Additionally, the results of multivariate linear regression 

249 analysis indicated that the knowledge score was associated with educational level before and 

250 after operation. Indeed, a number of reports consistently supported the point that those with 

251 higher education levels commonly had better health knowledge (29-31). Meanwhile, 

252 knowledge scores differed by gender and age preoperatively, but not postoperatively. This 

253 result may be due to the counseling of men and age >30 years about knowledge related to 

254 myopia and corrective surgery, and serves as a reminder to focus on this population during 

255 knowledge dissemination. Notably, the three questions under knowledge dimension with the 

256 lowest accuracy rates before and after surgery were K12, K13, and K6, which were related to 

257 indications and complications of refractive surgery. This might be linked to the fact suggested 

258 by previous cross-sectional study that patients were prone to refusing refractive surgery 

259 because of the fear of the surgical complications (10). Consequently, targeted education on 

260 the indications and complications of refractive surgery should be implemented.
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261 In addition, this study found that the participants had continued positive attitudes toward 

262 refractive surgery both preoperatively and postoperatively. Similarly, the majority of 

263 individuals reported a high level of satisfaction and positive attitude about vision correction 

264 surgery (32). The attitude score of females before operation was higher than that of males 

265 while the attitude score of both after operation was similar, indicating an attitude change in 

266 males. This may be because males are less willing to improve their appearance through 

267 refractive surgery, and more likely to recognize the efficacy of surgery and change their 

268 attitudes. However, participants had similar preoperative attitude scores for different age and 

269 registered residence, yet differed in age and registered residence postoperatively. 

270 Specifically, lower attitude scores were more likely to be observed in the participants who 

271 aged >30 years and had agriculture account. This may be attributed to the efficacy of 

272 refractive surgery for myopia associated with younger age and low myopia (33). Patients with 

273 agriculture account are usually older and have higher myopia, thus the outcome of refractive 

274 surgery may be impaired. It is also worth noting that attitude scores are influenced by 

275 knowledge scores, suggesting that enhancing education about myopia and refractive surgery 

276 contributes to the development of positive attitudes. Moreover, most participants believed 

277 that refractive surgery was effective and had more advantages than disadvantages. In 

278 agreement with these findings, previous studies demonstrated that the various refractive 

279 surgeries achieved favorable visual outcomes in the correction of myopia (34-36).

280 There are some limitations in the present study. First, the setting of the trial was in eastern 

281 province with relatively developed economy and society, limiting the wider generalizability 

282 of the results of our study. Second, due to using a self-designed questionnaire, bias and 

283 overestimation of real results may be introduced by responder and some variables related to 

284 knowledge and attitude scores may be neglected. However, additional validation factor 

285 analysis was conducted to assess the factorial structure of the questionnaire and results 
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286 demonstrated good validity and reliability for the most of the questions. Finally, as a result of 

287 cross-sectional design characteristics, the relationship between knowledge and attitude 

288 toward different variables was not specifically determined.

289

290 Conclusion

291 To summarize, myope or their guardians showed positive attitudes towards corrective surgery 

292 both before and after surgery. They might have insufficient knowledge towards refractive 

293 surgery preoperatively, which might be improved after the surgery. Education for patients 

294 and their guardians by ophthalmologists on the knowledge of refractive surgery should be 

295 strengthened, especially preoperative. Addressing some of the beliefs and concerns of myopia 

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

297

298 List of abbreviations

299 Knowledge, attitudes, and practices KAP

300 Standard deviation SD

301

302 Declarations

303 Ethics approval and consent to participate

304 All procedures were performed in accordance with the ethical standards laid down in the 

305 1964 Declaration of Helsinki and its later amendments. This study was approved by the 

306 Ethics Committee of The First Affiliated Hospital of Soochow University [No.321 (2023)]. 

307 Informed consents were obtained from all the participants. All methods were carried out in 

308 accordance with relevant guidelines and regulations.

309 Consent for publication

310 Not applicable
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436 Figure Legends

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

438 after surgery.
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Supplementary material 

 

Figure S1 Two-factor model demonstrating the relationship between items and their 

respective factors according to the validation factor analysis
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Supplementary Tables 

Table S1 Knowledge dimension 

Knowledge 

Before surgery After surgery 

p-value 

Accuracy rate, N (%) Accuracy rate, N (%) 

K1 93 56.71 315 75.54 <0.001 

K2 120 73.17 329 78.90 0.138 

K3 129 78.66 327 78.42 0.949 

K4 130 79.27 348 83.45 0.234 

K5 85 51.83 277 66.43 0.001 

K6 67 40.85 246 58.99 <0.001 

K7 83 50.61 282 67.63 <0.001 

K8 107 65.24 314 75.30 0.015 

K9 96 58.54 303 72.66 0.001 

K10 86 52.44 278 66.67 0.001 
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K11 94 57.32 276 66.19 0.045 

K12 48 29.27 158 37.89 0.055 

K13 66 40.24 239 57.31 <0.001 

K14 108 65.85 310 74.34 0.040 

K15 131 79.88 368 88.25 0.009 
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Table S2 Attitude dimension 

Attitude 

Highly positive (4 

points) 

Positive (3 points) Neutral (2 points) Negative (1 point) 

Highly negative (0 

point) p-val

ue % (before/after 

surgery) 

% (before/after 

surgery) 

% (before/after 

surgery) 

% (before/after 

surgery) 

% (before/after 

surgery) 

A1 0.61  2.88  14.63  36.21  65.24  53.96  16.46  5.04  3.05  1.92  

<0.00

1 

A2 40.85  52.76  53.05  42.45  6.10  4.32  0.00  0.24  0.00  0.24  0.056 

A3 45.73  55.88  50.61  40.05  3.05  3.84  0.61  0.24  0.00  0.00  0.079 

A4 35.37  49.88  53.66  44.60  9.76  5.04  1.22  0.24  0.00  0.24  0.003 

A5 32.93  55.88  60.37  41.49  6.71  2.40  0.00  0.24  0.00  0.00  

<0.00

1 

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

A7 2.44  3.12  16.46  11.51  40.85  37.89  31.71  35.01  8.54  12.47  0.336 
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A8 79.27  56.59  10.37  34.53  9.76  6.24  0.61  2.40  0.00  0.24  

<0.00

1 

A9 13.41  24.22  53.66  58.51  31.71  15.83  1.22  0.96  0.00  0.48  

<0.00

1 
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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 (TLI). 

Indicators Reference  Results 

RMSEA <0.08 Good 0.061 

SRMR <0.08 Good 0.068 

TLI >0.8 Good 0.872 

CFI >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 

A1 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 
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A6 Attitude 2.30  <0.001 

A7 Attitude -0.93  <0.001 

A8 Attitude 0.99  <0.001 

A9 Attitude 1.75  <0.001 

 

Page 35 of 40

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

Appendix

Dear patient,

We are investigators from the Ophthalmology Department of First Affiliated Hospital of Soochow University, and this questionnaire was 

designed by us to investigate the awareness of individuals underwent refractive surgery in out hospital and the guardians on surgeries for refractive 

errors (myopia). The data collected by this questionnaire are confidential, and your information will not be disclosed, so please don’t worry about 

it. The data provided by you will only be used for the survey, which could help providing evidence for developing the scientific interventional 

strategies. To guarantee the validity of this survey, please answer the questions according to your own conditions. Thank you very much for 

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

□ I aware and consent that the data collected in this survey will be used for the scientific study.
Signature:
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The First Part: Basic information
1. Your sex: a. Male

b. Female
2. Your age (years): a. <20

b. 21-30
b. 31-40
c. 41-50
d. >50

3. Who is receiving the refractive surgery: a. Myself
b. My child

4. Registered residence: a. Agriculture
b. Non-agriculture

5. Educational level: a. Junior middle school or lower
b. Senior middle school/ technical secondary school
c. Junior college/college
d. Postgraduate or higher

6. Occupation: a. Government administrators of the country or leaders of enterprises 
and public institutions 
b. Professionals (teachers, engineering technicians, and writers, etc.) 
c. Clerks or relevant personnel 
d. Personnel in commercial business or service 
e. Personnel in farming, forestry, animal husbandry, or fishery, etc. 
f. Operators of production or transportation equipment, or relevant 
personnel 
g. Army personnel 
h. Housewife
i. Personnel in medical and relevant industry
j. Others
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7. The monthly income of your family per capita in the past year 
(including physical income and rental income):______ Yuan.

a.<2000
b.2000-5000
c.5000-10000
d.10000-20000
e.>20000

8. The degree of myopia before surgery (Please report the degree of your child if you are a parent): Left:    degree; Right:       degree.
9. Daily time of screen usage, including the use of cellphone, iPad, 
computer, or television, etc. (Please report the time of your child if you 
are a parent):

a. <2 h
b. 2-4 h
c. 4-6 h
d. >6h

10. Which are the reasons that you want to correct the visual acuity by 
refractive surgery?

a. Remove the glasses and improve the appearance
b. Study in higher schools, job selection, or joining the army
c. Inconvenience in putting up and off the glasses 
d. others
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The Second Part: Knowledge on refractive (myopia) surgery
K1. Refractive surgeries mainly include two types, i.e. corneal refractive surgery and implantable contact 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
K4. Patients need to stop wearing contact lenses before surgery. Generally, wearing of soft lenses (regular contact lenses) should be stopped 
for 1 week, hard lenses such as RGP should be stopped for 1 month, and orthokeratology lenses should be stopped 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, astigmatism less than 600 degree, and 
hyperopia less than 600 degree. 
a. Right   b. Wrong   c. Unclear
K6. For excimer laser surgery, the cornea need to by >450 nm, and the anticipated thickness of residual corneal flap after the surgery is >250 
um (>280 um is recommended), and should be >50% of the thickness before surgery. 
a. Right   b. Wrong  c. Unclear
K7. For patients with relatively thin cornea, high degree of myopia, with no other contraindications, and meet the requirements of surgical 
parameters, semi-femtosecond laser surgery could be selected.  
a. Right   b. Wrong  c. Unclear
K8. Full femtosecond laser surgery is not suitable for patients with astigmatism >50 degrees and corneal thickness below the required 
parameters, or myopia >1000 degrees.  
a. Right   b. Wrong c. Unclear
K9. Full femtosecond laser surgery is suitable for myope of 100-1000 degrees and astigmatism <500 degrees.
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 
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individuals.
a. Right  b. Wrong c. Unclear
K11. ICL surgery has the characteristic of reversible and is suitable for correcting myopia with or without astigmatism. ICL surgery is the 
preferred method for correcting high-grade myopia >1000 degrees. Patients with moderate- or low-degree myopia that meeting the indications 
could select the method according to their own conditions. 
a. Right   b. Wrong c. Unclear
K12. The follows are complications of risks after refractive surgery: 1) xerophthalmia; 2) corneal subepithelial haze; 3) infection; 4) refractive 
regression, and become myopia again; 5) difficult in reading; 6) residual diopters after surgery; 7) dry eyes; 8) dazzling; and 9) reduced night 
vision, and difficult in driving in the night. How many of them do you know?

a. ≥7;   b.5-7;   c.1-4;   d. none at all

K13. For superficial excimer laser surgery (such as LASEK or TPRK, etc.), the degree of correction should be no higher than 800 degrees. The 
surgery is more suitable for several specific conditions, such as patients with corneal scars and opacities, or epithelial basement membrane 
dystrophy. However, the discomfort in the eyes after surgery is substantial, the recovery cycle is relatively long, and the patients have the risk 
of corneal stroma opacity.
a. Right   b. Wrong   c. Unclear
K14. The range of diopters that can be corrected by semi-femtosecond laser surgery is large, during the process femtosecond laser is required 
to make the flaps, and the postoperative risk of corneal complications is higher than other correction methods. Impact by accident or trauma of 
the eyes after surgery could potentially damage the cornea, and emergent treatment is needed for severe cases. 
a. Right b. Wrong c. Unclear
K15. Full femtosecond SMILE surgery involves minimally invasive injury (the smallest is 2 cm), the process 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
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The Third Part Attitude on refractive (myopia) surgery
A1. 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
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
A4. Do you agree that you have fully understood the detailed processes of this surgery before the surgery?
a. Highly agree;   b. Agree;  c. Fair;  d. Disagree;  e. Highly disagree
A5. Do you agree that you think you have selected the most suitable surgical type?
a. Highly agree;   b. Agree;  c. Fair;  d. Disagree;  e. Highly disagree
A6. Do you agree that in your case, the advantages of the myopia correction surgery overwhelm the disadvantages?
a. Highly agree;   b. Agree;  c. Fair;  d. Disagree;  e. Highly disagree
A7. Do you agree that advertisements could influence you in understanding the myopia correction surgeries?
a. Highly agree;   b. Agree;  c. Fair;  d. Disagree;  e. Highly disagree
A8. How do you think the effects of the myopia surgery?
a. Highly effective, and the visual acuity recovered to normal level;  b. Effective but not very substantial;  c. Effective but with substantial side 
effects;  d. Effective, but refractive regression occurred;  e. Not effective at all 
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 
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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 
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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 9th version in 

2018) [18] and Ophthalmic Surgery (the 4th 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 (α) 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 Mean  

SD 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 
public institutions

24(4.13) 30.75±10.17 26.08±3.72

Professionals (teachers, engineering 
technicians, writers, etc.) 127(21.86) 32.74±10.60 27.62±3.49

Clerks or relevant personnel 34(5.85) 31.55±11.29 27.05±2.83
Personnel in commercial business or 

service 68(11.7) 31.54±11.30 27.85±3.22

Personnel in farming, forestry, 
animal husbandry, fishery, etc. /

Operators of production or 
transportation equipment, or relevant 
personnel 

18(3.1) 31.16±8.826 26.88±2.51

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 

industry 27(4.65) 33.40±13.26 28.11±4.36

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 27.43±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 
appearance 

238(40.96)
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Study in higher schools, job 
selection, or joining the army

126(21.69)

Inconvenience in putting up and off 
the glasses 

394(67.81)

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

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, A5, 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 β (95%CI) p-value β (95%CI) p-value

R2 =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 
public institutions

Ref - Ref -

Professionals (teachers, 
engineering technicians, writers, etc.) 1.99(-3.14,7.13) 0.445

Clerks or relevant personnel 0.80(-5.34,6.96) 0.796
Personnel in commercial business 

or service 0.79(-4.68,6.27) 0.776

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 

industry 2.65(-3.81,9.13) 0.421

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.

Univariate analysis Multivariate analysis
Attitude β (95%CI) p-value β (95%CI) p-value

R2 =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 
enterprises and public institutions

Ref - Ref -

Professionals (teachers, 
engineering technicians, writers, 
etc.) 

1.53(0.01,3.05) 0.047 1.21(-0.22,2.65) 0.098

Clerks or relevant personnel 0.97(-0.84,2.79) 0.293 0.52(-1.20,2.24) 0.553
Personnel in commercial 

business or service 1.76(0.14,3.39) 0.033 1.45(-0.07,2.99) 0.063

Personnel in farming, forestry, 
animal husbandry, fishery, etc. 

Operators of production or 
transportation equipment, or 
relevant personnel 

0.80(-1.32,2.93) 0.458 1.70(-0.37,3.77) 0.108

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 

relevant industry 2.02(0.11,3.94) 0.038 1.53(-0.28,3.35) 0.097

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 
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 
surgery

After 
surgery

Before 
surgery

After 
surgeryVariables

Mean  SD

p-valu
e Mean  SD

P-valu
e Mean  

SD

p-valu
e Mean  

SD

P-valu
e

Total score 27.38±11.7
4

32.3511.4
8

26.63.26
7

27.77 
3.505  

Sex 0.001 0.616 ＜
0.001

0.052

Male 21.711.14 31.9412.0
9  24.953.4

07
27.29 
3.687  

Female 29.0311.4
3

32.5411.1
9

27.093.0
73

28.00 
3.398  

Age (years) 0.018 0.266 0.986 0.002

≤20 25.613.09 32.5011.9
52  26.673.7

92
28.95 
3.006  

21-30 28.6511.0
5

32.9311.6
00  26.613.3

22
27.59 
3.364 

>30 21.2313.0
4

30.6310.6
26 

26.502.6
50

27.20 
4.059 

Registered 
residence 0.175 0.705 0.183 0.001

Agricultur
e account

25.8812.3
6

32.1111.8
04

26.193.4
48

27.15 
3.672 

Non-agricu
lture account

28.4111.2
36

32.5411.2
46  26.893.1

22
28.25 
3.303 

Education 
level 0.014 0.017 0.474 0.100

Senior 
middle 
school or 
lower

20.1410.5
67

27.3911.1
71

25.643.3
19

26.63 
2.604  

Junior 
college/colle
ge

27.3211.9
48

32.7111.6
39  26.643.2

48
27.92 
3.596 

Postgradua
te or higher

31.259.76
6

33.739.85
4  26.933.3

55
27.71 
3.397 

Monthly 
income per 
capita (Yuan)

0.321 0.504 0.179 0.126

5000 23.3511.1
97

31.0211.6
72

25.473.3
75

26.84 
3.893 

5000-1000
0

26.5911.4
94

31.9411.6
29

26.883.1
4

28.00 
3.270 

10000-200
00

28.8012.2
81

33.5411.2
10

26.273.3
36

28.013.5
37  

≥20000 28.8311.2
12

32.4811.4
43  27.503.2

17
27.66 
3.570 

Daily screen 
usage time 0.645 0.827 0.717 0.955
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(h)
<4 25.2310.9

59
32.2311.5
48  26.182.5

00
27.88 
3.354  

4-6 27.4711.4
58

31.8810.2
81

26.863.5
36

27.72 
3.687 

>6 27.8412.1
17

32.6712.1
26

26.573.2
98

27.77 
3.468 

Reasons for 
surgical 
correction of 
visual acuity

Remove 
the glasses 
and improve 
appearance 

29.6011.5
54 0.085# 33.56 

10.251 0.056 27.532.9
56 0.010# 27.97 

3.383 0.308#

Study in 
higher 
schools, job 
selection, or 
joining the 
army

20.2011.7
37 0.003# 30.93 

12.667 0.142 25.003.8
66 0.019# 27.81 

3.636 0.901#

Inconvenie
nce in putting 
up and off the 
glasses 

27.5011.7
37 0.837# 33.5810.4

58 0.004 26.423.0
93 0.271# 27.89 

3.312 0.334#

others - - 24.07 
13.697 0.006 - - 26.43 

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 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. 
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Standard deviation SD
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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. 

169x56mm (300 x 300 DPI) 

Page 29 of 40

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

 
Figure S1 Two-factor  model  demonstrating  the  relationship  between  items  and  their 

respective factors according to the validation factor analysis.
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Table S1 Knowledge dimension 

Knowledge 
Before surgery After surgery 

p-value 
Accuracy rate, N (%) Accuracy rate, N (%) 

K1 93 56.71 315 75.54 <0.001 

K2 120 73.17 329 78.90 0.138 

K3 129 78.66 327 78.42 0.949 

K4 130 79.27 348 83.45 0.234 

K5 85 51.83 277 66.43 0.001 

K6 67 40.85 246 58.99 <0.001 

K7 83 50.61 282 67.63 <0.001 

K8 107 65.24 314 75.30 0.015 

K9 96 58.54 303 72.66 0.001 

K10 86 52.44 278 66.67 0.001 

K11 94 57.32 276 66.19 0.045 

K12 48 29.27 158 37.89 0.055 

K13 66 40.24 239 57.31 <0.001 

K14 108 65.85 310 74.34 0.040 

K15 131 79.88 368 88.25 0.009 
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Table S2 Attitude dimension 

Attitude 

Highly positive (4 points) Positive (3 points) Neutral (2 points) Negative (1 point) 
Highly negative (0 

point) p-valu

e 
% (before/after surgery) 

% (before/after 

surgery) 

% (before/after 

surgery) 

% (before/after 

surgery) 

% (before/after 

surgery) 

A1 0.61  2.88  14.63  36.21  65.24  53.96  16.46  5.04  3.05  1.92  <0.001 

A2 40.85  52.76  53.05  42.45  6.10  4.32  0.00  0.24  0.00  0.24  0.056 

A3 45.73  55.88  50.61  40.05  3.05  3.84  0.61  0.24  0.00  0.00  0.079 

A4 35.37  49.88  53.66  44.60  9.76  5.04  1.22  0.24  0.00  0.24  0.003 

A5 32.93  55.88  60.37  41.49  6.71  2.40  0.00  0.24  0.00  0.00  <0.001 

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

A7 2.44  3.12  16.46  11.51  40.85  37.89  31.71  35.01  8.54  12.47  0.336 

A8 79.27  56.59  10.37  34.53  9.76  6.24  0.61  2.40  0.00  0.24  <0.001 

A9 13.41  24.22  53.66  58.51  31.71  15.83  1.22  0.96  0.00  0.48  <0.001 
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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 

(TLI). 

Indicators Reference  Results 

RMSEA <0.08 Good 0.061 

SRMR <0.08 Good 0.068 

TLI >0.8 Good 0.872 

CFI >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 

A1 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 

A7 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. 

Variables 
Before surgery, 

N (%) 

After surgery, 

N (%) 
P-value 

Sex     0.029 

Male 37 22.56 134 32.13  

Female 127 77.44 283 67.87  

Age (years)     <0.001 

≤20 15 9.15 82 19.66  

21-30 127 77.44 245 58.75  

>30 22 13.41 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 74.39 327 78.42  

Postgraduate or higher 28 17.07 52 12.47  

Monthly income per capita (Yuan)     0.268 

5000 17 10.37 62 14.87  

5000-10000 64 39.02 168 40.29  

10000-20000 59 35.98 120 28.78  

≥20000 24 14.63 67 16.07  

Daily screen usage time (h)     0.236 

<4 22 13.41 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 33.54 183 43.88  

Study in higher schools, job selection, or joining the army 20 12.20 106 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 

Dear patient, 

We are investigators from the Ophthalmology Department of First Affiliated Hospital of Soochow University, and this questionnaire was 

designed by us to investigate the awareness of individuals underwent refractive surgery in out hospital and the guardians on surgeries for refractive 

errors (myopia). The data collected by this questionnaire are confidential, and your information will not be disclosed, so please don’t worry about 

it. The data provided by you will only be used for the survey, which could help providing evidence for developing the scientific interventional 

strategies. To guarantee the validity of this survey, please answer the questions according to your own conditions. Thank you very much for 

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

 

 

 

 

 

□ I aware and consent that the data collected in this survey will be used for the scientific study. 

Signature: 

 

Page 36 of 40

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

The First Part: Basic information 

1. Your sex: a. Male 

b. Female 

2. Your age (years): a. <20 

b. 21-30 

b. 31-40 

c. 41-50 

d. >50 

3. Who is receiving the refractive surgery: a. Myself 

b. My child 

4. Registered residence:  a. Agriculture 

b. Non-agriculture 

5. Educational level: a. Junior middle school or lower 

b. Senior middle school/ technical secondary school 

c. Junior college/college 

d. Postgraduate or higher 

6. Occupation: a. Government administrators of the country or leaders of enterprises 

and public institutions  

b. Professionals (teachers, engineering technicians, and writers, etc.)  

c. Clerks or relevant personnel  

d. Personnel in commercial business or service  

e. Personnel in farming, forestry, animal husbandry, or fishery, etc.  

f. Operators of production or transportation equipment, or relevant 

personnel  

g. Army personnel  

h. Housewife 

i. Personnel in medical and relevant industry 

j. Others 
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7. The monthly income of your family per capita in the past year 

(including physical income and rental income):______ Yuan. 

a.<2000 

b.2000-5000 

c.5000-10000 

d.10000-20000 

e.>20000 

8. The degree of myopia before surgery (Please report the degree of your child if you are a parent): Left:    degree; Right:       degree. 

9. Daily time of screen usage, including the use of cellphone, iPad, 

computer, or television, etc. (Please report the time of your child if you 

are a parent): 

a. <2 h 

b. 2-4 h 

c. 4-6 h 

d. >6h 

10. Which are the reasons that you want to correct the visual acuity by 

refractive surgery? 

a. Remove the glasses and improve the appearance 

b. Study in higher schools, job selection, or joining the army 

c. Inconvenience in putting up and off the glasses  

d. others 

  

Page 38 of 40

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

The Second Part: Knowledge on refractive (myopia) surgery 

K1. Refractive surgeries mainly include two types, i.e. corneal refractive surgery and implantable contact 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 

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

for 1 week, hard lenses such as RGP should be stopped for 1 month, and orthokeratology lenses should be stopped 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, astigmatism less than 600 degree, and 

hyperopia less than 600 degree.  

a. Right   b. Wrong   c. Unclear 

K6. For excimer laser surgery, the cornea need to by >450 nm, and the anticipated thickness of residual corneal flap after the surgery is >250 

um (>280 um is recommended), and should be >50% of the thickness before surgery.  

a. Right   b. Wrong  c. Unclear 

K7. For patients with relatively thin cornea, high degree of myopia, with no other contraindications, and meet the requirements of surgical 

parameters, semi-femtosecond laser surgery could be selected.   

a. Right   b. Wrong  c. Unclear 

K8. Full femtosecond laser surgery is not suitable for patients with astigmatism >50 degrees and corneal thickness below the required 

parameters, or myopia >1000 degrees.   

a. Right   b. Wrong c. Unclear 

K9. Full femtosecond laser surgery is suitable for myope of 100-1000 degrees and astigmatism <500 degrees. 

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 
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individuals. 

a. Right  b. Wrong c. Unclear 

K11. ICL surgery has the characteristic of reversible and is suitable for correcting myopia with or without astigmatism. ICL surgery is the 

preferred method for correcting high-grade myopia >1000 degrees. Patients with moderate- or low-degree myopia that meeting the indications 

could select the method according to their own conditions.  

a. Right   b. Wrong c. Unclear 

K12. The follows are complications of risks after refractive surgery: 1) xerophthalmia; 2) corneal subepithelial haze; 3) infection; 4) refractive 

regression, and become myopia again; 5) difficult in reading; 6) residual diopters after surgery; 7) dry eyes; 8) dazzling; and 9) reduced night 

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

a. ≥7;   b.5-7;   c.1-4;   d. none at all 

K13. For superficial excimer laser surgery (such as LASEK or TPRK, etc.), the degree of correction should be no higher than 800 degrees. The 

surgery is more suitable for several specific conditions, such as patients with corneal scars and opacities, or epithelial basement membrane 

dystrophy. However, the discomfort in the eyes after surgery is substantial, the recovery cycle is relatively long, and the patients have the risk 

of corneal stroma opacity. 

a. Right   b. Wrong   c. Unclear 

K14. The range of diopters that can be corrected by semi-femtosecond laser surgery is large, during the process femtosecond laser is required 

to make the flaps, and the postoperative risk of corneal complications is higher than other correction methods. Impact by accident or trauma of 

the eyes after surgery could potentially damage the cornea, and emergent treatment is needed for severe cases.  

a. Right b. Wrong c. Unclear 

K15. Full femtosecond SMILE surgery involves minimally invasive injury (the smallest is 2 cm), the process 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 
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The Third Part Attitude on refractive (myopia) surgery 

A1. 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 

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 

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

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

A5. Do you agree that you think you have selected the most suitable surgical type? 

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

A6. Do you agree that in your case, the advantages of the myopia correction surgery overwhelm the disadvantages? 

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

A7. Do you agree that advertisements could influence you in understanding the myopia correction surgeries? 

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

A8. How do you think the effects of the myopia surgery? 

a. Highly effective, and the visual acuity recovered to normal level;  b. Effective but not very substantial;  c. Effective but with substantial side 

effects;  d. Effective, but refractive regression occurred;  e. Not effective at all  

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  
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2

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 

Page 5 of 41

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

5

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 
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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 9th version in 

2018) [18] and Ophthalmic Surgery (the 4th 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 (α) 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 Mean  

SD 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 

registration 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 
public institutions

24(4.13) 30.75±10.17 26.08±3.72

Professionals (teachers, engineering 
technicians, writers, etc.) 127(21.86) 32.74±10.60 27.62±3.49

Clerks or relevant personnel 34(5.85) 31.55±11.29 27.05±2.83
Personnel in commercial business or 

service 68(11.7) 31.54±11.30 27.85±3.22

Personnel in farming, forestry, 
animal husbandry, fishery, etc. /

Operators of production or 
transportation equipment, or relevant 
personnel 

18(3.1) 31.16±8.826 26.88±2.51

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 

industry 27(4.65) 33.40±13.26 28.11±4.36

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 27.43±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 
appearance 

238(40.96)
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Study in higher schools, job 
selection, or joining the army

126(21.69)

Inconvenience in putting up and off 
the glasses 

394(67.81)

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

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, A5, 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 β (95%CI) p-value β (95%CI) p-value

R2 =0.0570*
F= 12.68 (P<0.001)

Sex
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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
Agricultural household 

registration Ref - Ref -

Non-agricultural household 
registration 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 
public institutions

Ref - Ref -

Professionals (teachers, 
engineering technicians, writers, etc.) 1.99(-3.14,7.13) 0.445

Clerks or relevant personnel 0.80(-5.34,6.96) 0.796
Personnel in commercial business 

or service 0.79(-4.68,6.27) 0.776

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 

industry 2.65(-3.81,9.13) 0.421

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

Page 13 of 41

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

13

Page 14 of 41

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

14

Table 3 Multivariate linear regression analysis for attitude.

Univariate analysis Multivariate analysis
Attitude β (95%CI) p-value β (95%CI) p-value

R2 =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
Agricultural household 

registration Ref - Ref -

Non-agricultural household 
registration 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 
enterprises and public institutions

Ref - Ref -

Professionals (teachers, 
engineering technicians, writers, 
etc.) 

1.53(0.01,3.05) 0.047 1.21(-0.22,2.65) 0.098

Clerks or relevant personnel 0.97(-0.84,2.79) 0.293 0.52(-1.20,2.24) 0.553
Personnel in commercial 

business or service 1.76(0.14,3.39) 0.033 1.45(-0.07,2.99) 0.063

Personnel in farming, forestry, 
animal husbandry, fishery, etc. 

Operators of production or 
transportation equipment, or 
relevant personnel 

0.80(-1.32,2.93) 0.458 1.70(-0.37,3.77) 0.108

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 

relevant industry 2.02(0.11,3.94) 0.038 1.53(-0.28,3.35) 0.097

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 
surgery

After 
surgery

Before 
surgery

After 
surgeryVariables

Mean  SD

p-valu
e Mean  SD

P-valu
e Mean  

SD

p-valu
e Mean  

SD

P-valu
e

Total score 27.38±11.7
4

32.3511.4
8

26.63.26
7

27.77 
3.505  

Sex 0.001 0.616 ＜
0.001

0.052

Male 21.711.14 31.9412.0
9  24.953.4

07
27.29 
3.687  

Female 29.0311.4
3

32.5411.1
9

27.093.0
73

28.00 
3.398  

Age (years) 0.018 0.266 0.986 0.002

≤20 25.613.09 32.5011.9
52  26.673.7

92
28.95 
3.006  

21-30 28.6511.0
5

32.9311.6
00  26.613.3

22
27.59 
3.364 

>30 21.2313.0
4

30.6310.6
26 

26.502.6
50

27.20 
4.059 

Registered 
residence 0.175 0.705 0.183 0.001

Agricultura
l household 
registration

25.8812.3
6

32.1111.8
04

26.193.4
48

27.15 
3.672 

Non-agricu
ltural 
household 
registration

28.4111.2
36

32.5411.2
46  26.893.1

22
28.25 
3.303 

Education 
level 0.014 0.017 0.474 0.100

Senior 
middle school 
or lower

20.1410.5
67

27.3911.1
71

25.643.3
19

26.63 
2.604  

Junior 
college/colleg
e

27.3211.9
48

32.7111.6
39  26.643.2

48
27.92 
3.596 

Postgraduat
e or higher

31.259.76
6

33.739.85
4  26.933.3

55
27.71 
3.397 

Monthly 
income per 
capita (Yuan)

0.321 0.504 0.179 0.126

5000 23.3511.1
97

31.0211.6
72

25.473.3
75

26.84 
3.893 

5000-1000
0

26.5911.4
94

31.9411.6
29

26.883.1
4

28.00 
3.270 

10000-200
00

28.8012.2
81

33.5411.2
10

26.273.3
36

28.013.5
37  

≥20000 28.8311.2
12

32.4811.4
43  27.503.2

17
27.66 
3.570 
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Daily screen 
usage time (h) 0.645 0.827 0.717 0.955

<4 25.2310.9
59

32.2311.5
48  26.182.5

00
27.88 
3.354  

4-6 27.4711.4
58

31.8810.2
81

26.863.5
36

27.72 
3.687 

>6 27.8412.1
17

32.6712.1
26

26.573.2
98

27.77 
3.468 

Reasons for 
surgical 
correction of 
visual acuity

Remove 
the glasses 
and improve 
appearance 

29.6011.5
54 0.085# 33.56 

10.251 0.056 27.532.9
56 0.010# 27.97 

3.383 0.308#

Study in 
higher 
schools, job 
selection, or 
joining the 
army

20.2011.7
37 0.003# 30.93 

12.667 0.142 25.003.8
66 0.019# 27.81 

3.636 0.901#

Inconvenie
nce in putting 
up and off the 
glasses 

27.5011.7
37 0.837# 33.5810.4

58 0.004 26.423.0
93 0.271# 27.89 

3.312 0.334#

others - - 24.07 
13.697 0.006 - - 26.43 

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  and  their 

respective factors according to the validation factor analysis.
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Table S1 Knowledge dimension 

Knowledge 
Before surgery After surgery 

p-value 
Accuracy rate, N (%) Accuracy rate, N (%) 

K1 93 56.71 315 75.54 <0.001 

K2 120 73.17 329 78.90 0.138 

K3 129 78.66 327 78.42 0.949 

K4 130 79.27 348 83.45 0.234 

K5 85 51.83 277 66.43 0.001 

K6 67 40.85 246 58.99 <0.001 

K7 83 50.61 282 67.63 <0.001 

K8 107 65.24 314 75.30 0.015 

K9 96 58.54 303 72.66 0.001 

K10 86 52.44 278 66.67 0.001 

K11 94 57.32 276 66.19 0.045 

K12 48 29.27 158 37.89 0.055 

K13 66 40.24 239 57.31 <0.001 

K14 108 65.85 310 74.34 0.040 

K15 131 79.88 368 88.25 0.009 
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Table S2 Attitude dimension 

Attitude 

Highly positive (4 points) Positive (3 points) Neutral (2 points) Negative (1 point) 
Highly negative (0 

point) p-valu

e 
% (before/after surgery) 

% (before/after 

surgery) 

% (before/after 

surgery) 

% (before/after 

surgery) 

% (before/after 

surgery) 

A1 0.61  2.88  14.63  36.21  65.24  53.96  16.46  5.04  3.05  1.92  <0.001 

A2 40.85  52.76  53.05  42.45  6.10  4.32  0.00  0.24  0.00  0.24  0.056 

A3 45.73  55.88  50.61  40.05  3.05  3.84  0.61  0.24  0.00  0.00  0.079 

A4 35.37  49.88  53.66  44.60  9.76  5.04  1.22  0.24  0.00  0.24  0.003 

A5 32.93  55.88  60.37  41.49  6.71  2.40  0.00  0.24  0.00  0.00  <0.001 

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

A7 2.44  3.12  16.46  11.51  40.85  37.89  31.71  35.01  8.54  12.47  0.336 

A8 79.27  56.59  10.37  34.53  9.76  6.24  0.61  2.40  0.00  0.24  <0.001 

A9 13.41  24.22  53.66  58.51  31.71  15.83  1.22  0.96  0.00  0.48  <0.001 
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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 

(TLI). 

Indicators Reference  Results 

RMSEA <0.08 Good 0.061 

SRMR <0.08 Good 0.068 

TLI >0.8 Good 0.872 

CFI >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 

A1 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 

A7 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. 

Variables 
Before surgery, 

N (%) 

After surgery, 

N (%) 
P-value 

Sex     0.029 

Male 37 22.56 134 32.13  

Female 127 77.44 283 67.87  

Age (years)     <0.001 

≤20 15 9.15 82 19.66  

21-30 127 77.44 245 58.75  

>30 22 13.41 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 74.39 327 78.42  

Postgraduate or higher 28 17.07 52 12.47  

Monthly income per capita (Yuan)     0.268 

5000 17 10.37 62 14.87  

5000-10000 64 39.02 168 40.29  

10000-20000 59 35.98 120 28.78  

≥20000 24 14.63 67 16.07  

Daily screen usage time (h)     0.236 

<4 22 13.41 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 33.54 183 43.88  

Study in higher schools, job selection, or joining the army 20 12.20 106 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 

Dear patient, 

We are investigators from the Ophthalmology Department of First Affiliated Hospital of Soochow University, and this questionnaire was 

designed by us to investigate the awareness of individuals underwent refractive surgery in out hospital and the guardians on surgeries for refractive 

errors (myopia). The data collected by this questionnaire are confidential, and your information will not be disclosed, so please don’t worry about 

it. The data provided by you will only be used for the survey, which could help providing evidence for developing the scientific interventional 

strategies. To guarantee the validity of this survey, please answer the questions according to your own conditions. Thank you very much for 

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

 

 

 

 

 

□ I aware and consent that the data collected in this survey will be used for the scientific study. 

Signature: 
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The First Part: Basic information 

1. Your sex: a. Male 

b. Female 

2. Your age (years): a. <20 

b. 21-30 

b. 31-40 

c. 41-50 

d. >50 

3. Who is receiving the refractive surgery: a. Myself 

b. My child 

4. Registered residence:  a. Agriculture 

b. Non-agriculture 

5. Educational level: a. Junior middle school or lower 

b. Senior middle school/ technical secondary school 

c. Junior college/college 

d. Postgraduate or higher 

6. Occupation: a. Government administrators of the country or leaders of enterprises 

and public institutions  

b. Professionals (teachers, engineering technicians, and writers, etc.)  

c. Clerks or relevant personnel  

d. Personnel in commercial business or service  

e. Personnel in farming, forestry, animal husbandry, or fishery, etc.  

f. Operators of production or transportation equipment, or relevant 

personnel  

g. Army personnel  

h. Housewife 

i. Personnel in medical and relevant industry 

j. Others 
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7. The monthly income of your family per capita in the past year 

(including physical income and rental income):______ Yuan. 

a.<2000 

b.2000-5000 

c.5000-10000 

d.10000-20000 

e.>20000 

8. The degree of myopia before surgery (Please report the degree of your child if you are a parent): Left:    degree; Right:       degree. 

9. Daily time of screen usage, including the use of cellphone, iPad, 

computer, or television, etc. (Please report the time of your child if you 

are a parent): 

a. <2 h 

b. 2-4 h 

c. 4-6 h 

d. >6h 

10. Which are the reasons that you want to correct the visual acuity by 

refractive surgery? 

a. Remove the glasses and improve the appearance 

b. Study in higher schools, job selection, or joining the army 

c. Inconvenience in putting up and off the glasses  

d. others 

  

Page 39 of 41

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


For peer review only

The Second Part: Knowledge on refractive (myopia) surgery 

K1. Refractive surgeries mainly include two types, i.e. corneal refractive surgery and implantable contact 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 

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

for 1 week, hard lenses such as RGP should be stopped for 1 month, and orthokeratology lenses should be stopped 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, astigmatism less than 600 degree, and 

hyperopia less than 600 degree.  

a. Right   b. Wrong   c. Unclear 

K6. For excimer laser surgery, the cornea need to by >450 nm, and the anticipated thickness of residual corneal flap after the surgery is >250 

um (>280 um is recommended), and should be >50% of the thickness before surgery.  

a. Right   b. Wrong  c. Unclear 

K7. For patients with relatively thin cornea, high degree of myopia, with no other contraindications, and meet the requirements of surgical 

parameters, semi-femtosecond laser surgery could be selected.   

a. Right   b. Wrong  c. Unclear 

K8. Full femtosecond laser surgery is not suitable for patients with astigmatism >50 degrees and corneal thickness below the required 

parameters, or myopia >1000 degrees.   

a. Right   b. Wrong c. Unclear 

K9. Full femtosecond laser surgery is suitable for myope of 100-1000 degrees and astigmatism <500 degrees. 

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 
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individuals. 

a. Right  b. Wrong c. Unclear 

K11. ICL surgery has the characteristic of reversible and is suitable for correcting myopia with or without astigmatism. ICL surgery is the 

preferred method for correcting high-grade myopia >1000 degrees. Patients with moderate- or low-degree myopia that meeting the indications 

could select the method according to their own conditions.  

a. Right   b. Wrong c. Unclear 

K12. The follows are complications of risks after refractive surgery: 1) xerophthalmia; 2) corneal subepithelial haze; 3) infection; 4) refractive 

regression, and become myopia again; 5) difficult in reading; 6) residual diopters after surgery; 7) dry eyes; 8) dazzling; and 9) reduced night 

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

a. ≥7;   b.5-7;   c.1-4;   d. none at all 

K13. For superficial excimer laser surgery (such as LASEK or TPRK, etc.), the degree of correction should be no higher than 800 degrees. The 

surgery is more suitable for several specific conditions, such as patients with corneal scars and opacities, or epithelial basement membrane 

dystrophy. However, the discomfort in the eyes after surgery is substantial, the recovery cycle is relatively long, and the patients have the risk 

of corneal stroma opacity. 

a. Right   b. Wrong   c. Unclear 

K14. The range of diopters that can be corrected by semi-femtosecond laser surgery is large, during the process femtosecond laser is required 

to make the flaps, and the postoperative risk of corneal complications is higher than other correction methods. Impact by accident or trauma of 

the eyes after surgery could potentially damage the cornea, and emergent treatment is needed for severe cases.  

a. Right b. Wrong c. Unclear 

K15. Full femtosecond SMILE surgery involves minimally invasive injury (the smallest is 2 cm), the process 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 
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The Third Part Attitude on refractive (myopia) surgery 

A1. 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 

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 

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

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

A5. Do you agree that you think you have selected the most suitable surgical type? 

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

A6. Do you agree that in your case, the advantages of the myopia correction surgery overwhelm the disadvantages? 

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

A7. Do you agree that advertisements could influence you in understanding the myopia correction surgeries? 

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

A8. How do you think the effects of the myopia surgery? 

a. Highly effective, and the visual acuity recovered to normal level;  b. Effective but not very substantial;  c. Effective but with substantial side 

effects;  d. Effective, but refractive regression occurred;  e. Not effective at all  

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  

 

 

 

Page 42 of 41

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

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 7, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
27 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092125 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/



