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Purpose: To validate an efficient and reliable instrument for measuring postoperative performance and satisfaction in refractive 
cataract surgery.
Methods: A 10-question survey was designed to assess patient satisfaction and functional outcomes in refractive cataract surgery. The 
survey included seven questions rated on a 1–10 scale and three yes/no questions. Internal consistency was evaluated using Cronbach’s 
alpha. Correlations between survey responses and objective visual acuity measurements (binocular uncorrected distance visual acuity 
[BUDVA] and binocular uncorrected near visual acuity [BUNVA]) were analyzed. Factor analysis explored the constructs assessed by 
the survey.
Results: A total of 477 eyes from 240 patients were included, including 234 AcrySof PanOptix, 53 AcrySof IQ Vivity, 88 TECNIS 
Eyhance, 102 AcrySof Aspheric Monofocal intraocular lenses (IOLs). Cronbach’s alpha (0.785) indicated acceptable moderate to 
strong internal consistency. Significant correlations were found between visual acuity and satisfaction ratings for distance (r = 0.256; 
p < 0.001) and near vision (r = 0.195; p < 0.001). A significant model was found (R² = 0.350, F(7, 474) = 35.86, p < 0.001) with 
quality of near vision (β = 0.188, p < 0.001), quantity of glasses independence (β = 0.116, p < 0.05), and lens choice (β = 0.434, p < 
0.001) being significant predictors for IOL selection.
Conclusion: The Refractive Cataract Surgery Survey (RCSS) is an efficient, reliable tool for assessing patient satisfaction and 
performance in refractive cataract surgery. The quality of near vision and the level of glasses independence were significant predictors 
of lens choice satisfaction.
Keywords: refractive cataract surgery, validated survey, presbyopia correcting intraocular lenses, patient satisfaction

Introduction
The accurate assessment of patient satisfaction and visual performance following refractive cataract surgery is essential 
for the modern-day refractive surgeon. Patient surveys and questionnaires are invaluable in this endeavor.1 Although 
preoperative surveys, such as the validated National Eye Institute Visual Function Questionnaire (NEI-VQF 25) have 
been successfully used to assess the health status and visual function of patients with cataracts, more importance is now 
given to visual performance after cataract surgery.2

Several surveys have been created to measure surgical outcomes and patient performance.3–11 Traditional surveys, 
such as the Quality of Vision (QoV) questionnaire developed by McAlinden et al, while comprehensive, are often lengthy 
and designed to address a broad spectrum of ophthalmic conditions, including those associated with various disease 
processes.6 Surveys such as the Catquest-9SF and the Cataract TyPE surveys are relatively short at 9 and 11 items, 
respectively, but do not ask questions that specifically address the concerns often associated with presbyopia-correcting 
intraocular lenses (IOL) including diffractive dysphotopsias.11 For busy clinics focusing on refractive cataract surgery, 
a shorter, more targeted survey could provide more relevant insights toward overall patient satisfaction and IOL 
performance.12–14
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Thus, we devised a unique refractive cataract surgery survey (RCSS) comprised of 10 concise questions aimed at 
evaluating key aspects of patient satisfaction and IOL performance. The brevity of the survey is intended to enhance 
clinic efficiency and survey compliance while analyzing key metrics of IOL performance and patient satisfaction.

To validate our new RCSS, we created a prospective study analyzing various Toric and non-Toric monofocal, 
enhanced depth of focus (EDOF), and trifocal IOLs to confirm reliability and accuracy among a large number of 
patients. Refractive accuracy and surgical technique between IOL types were not analyzed in this study but will be the 
focus of future research.

Methods
Study Design
A prospective clinical study was performed in Shreveport, Louisiana at the Willis-Knighton Eye Institute. Prior to study 
initiation, the Institutional Review Board (IRB) at Willis-Knighton Medical Center was obtained. The clinical study was 
conducted according to the tenets of the Declaration of Helsinki. Every patient enrolled was informed about the purpose 
of the study and provided verbal consent before participating which was approved by the IRB at Willis-Knighton 
Medical Center.

Patients
All potential patients included in the experiment were adults 18 years of age or older who underwent planned bilateral 
clear lens exchange or cataract surgery with posterior chamber IOL implantation without complication. The exclusion 
criteria for all patients included macular pathology (eg, epiretinal membrane or macular edema), glaucoma, corneal 
disease, or scarring. The exclusion criteria were further defined in patients selected for a trifocal or EDOF IOL involving 
a high spherical aberration above 0.6.

IOL Description
Monofocal IOLs included in the study involved the TECNIS Eyhance (Johnson and Johnson Vision, New Brunswick, NJ, 
USA) and AcrySof SA60 IOL (Alcon, Fort Worth, TX, USA) in the Toric and non-Toric type. The EDOF IOL selected 
was the AcrySof IQ Vivity (Alcon, Fort Worth, TX, USA) in the Toric and non-Toric type. Lastly, the AcrySof IQ 
PanOptix Trifocal IOL (Alcon, Fort Worth, TX, USA), model TFAT00 vs TFAT30-60 was the primary trifocal lens used 
in the study.

Procedures and Assessments
Cataract surgery in all patients was assisted with femtosecond laser-assisted cataract surgery (FLACS) technology using 
the LenSx platform (Alcon, Fort Worth, TX, USA). FLACS was utilized to create a reproducible 5mm anterior 
capsulotomy and complete fragmentation of the nucleus. The paracentesis and main incision were created manually 
prior to FLACS. Phacoemulsification was completed with the Centurion system (Alcon, Fort Worth, TX) using topical 
and intravenous anesthesia. Optiwave refractive analysis (ORA, Alcon Fort Worth, TX) was also used after cataract 
removal for IOL selection and Toric IOL alignment. A soft polymer irrigation and aspiration tip was used to polish the 
posterior capsule to mitigate capsule opacification. Overall, cataract extraction was uncomplicated and completed in all 
patients enrolled in the study.

Visual acuity was obtained using the Snellen chart. The total number of letters read was recorded and converted to 
logMAR for analyses across all lenses. Distance measurements for binocular and monocular uncorrected distance visual 
acuity (UDVA) were tested under standardized conditions at 6.1 meters under 100% contrast photopic conditions with 
adequate room lighting. All binocular and monocular uncorrected near visual acuity (UNVA) was tested between 33 and 
40 cm at the patient’s comfortable reading distance with adequate room light with a Rosenbaum near chart.

Patients were examined on postoperative day one, month one, and three months with a final refraction obtained 
between the first and third months. Manifest refractions were performed using the maximum plus refraction technique in 
plus cylinder notation.
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Questionnaire Design
The RCSS was conducted one month after surgery (Figure 1). The survey was comprised of ten questions. The first seven 
questions were answered on a 1–10 scale where patients were asked to rate their satisfaction with different aspects of vision 
and overall lens choice. Additionally, three binary (yes/no) questions assessed post-operative outcomes such as glare and halo 
perception and their impact on daily activities (Figure 1). Responses to the RCSS questions Q1 to Q7 were analyzed across 
all four IOLs in our study for the mean, standard deviation, minimum, maximum, and 95% confidence level.

Endpoint
The primary endpoint involves validating the reliability and accuracy of the RCSS through internal consistency. The 
study employed descriptive statistics to evaluate the spread and normality of individual items on the RCSS. To assess the 
internal consistency of the survey, Cronbach’s alpha was calculated to validate the reliability of the survey. An analysis 
was also conducted to determine whether removing any items would enhance internal consistency.

The secondary endpoints involved examining the relationship between objective visual acuity measurements (eg, 
binocular uncorrected near visual acuity [BUNVA] and binocular uncorrected distance visual acuity [BUDVA]) and 
specific survey questions to determine outcomes that improve overall patient satisfaction and performance. This was 
done to provide face and criterion validity via regression analysis using the predicted value for each participant calculated 
from the survey with the objective values found by postoperative ocular examination.

Statistical Analysis
Statistical comparisons were calculated using SPSS analysis version 30 (IBM, Armonk, New York, USA). Data groups 
are presented as mean ± standard deviation when applicable. Independent t-tests were used for numeric variables. Chi- 
square tests were utilized for categorical variables. In all cases, statistical significance was set at p < 0.05.

Figure 1 Refractive Cataract Surgery Survey (RCSS): The first seven questions involve a 1–10 scale analyzing lens performance and patient satisfaction. Additionally, three 
binary (yes/no) questions assessed post-operative outcomes such as glare and halo perception and their impact on daily activities.
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Results
The validation process included a sample of 477 eyes from 240 patients, comprising 137 females and 103 males. The 
average patient age was 66.2, ranging from 31 to 83 years old. Four types of intraocular lenses (IOLs) were included in 
the study, with both Toric and non-Toric options (Table 1). A total of 477 intraocular lenses (IOLs) were included in the 
study, divided into 225 non-Toric and 242 Toric lenses. The Alcon AcrySof® PanOptix® Trifocal IOL was the most 
commonly used IOL, accounting for 234 implants, of which 128 were non-Toric (TFAT00) and 106 were Toric (TFAT30- 
60). The Alcon AcrySof® IQ Vivity™ Enhanced Depth of Focus (EDOF) IOL was used in 53 cases, with 24 non-Toric 
(DAT015) and 29 Toric (DAT315, DAT415). The Johnson & Johnson TECNIS Eyhance™ EDOF IOL was used in 88 
cases, comprising 37 non-Toric (DIB00) and 51 Toric (DIU150-375). Lastly, the Alcon AcrySof® Aspheric Monofocal 
IOL was implanted in 102 cases, with 36 non-Toric (SA60WF) and 66 Toric (SA6AT3-7).

Binocular Uncorrected Distance Visual Acuity (BUDVA)
Combined across all IOLs, the 1-month postoperative data shows that 84% of eyes achieved 20/20 or better, with 99% 
achieving 20/32 or better BUDVA (Figure 2A). For the PanOptix IOL, 89% of eyes achieved 20/20 or better, with 99% 
achieving 20/32 or better at 1 month postoperatively. With the Eyhance IOL, 81% of eyes achieved 20/20 or better, with 

Table 1 Breakdown of IOLs

Brand Non-Toric IOLs Toric IOLs Totals

Alcon AcrySof® PanOptix® Trifocal TFAT00 128 TFAT30 80

TFAT40 15

TFAT50 2

TFAT60 9

Total 128 Total 106 234

Alcon AcrySof® IQ Vivity™ Enhanced Depth of Focus (EDOF) DAT015 24 DAT315 28

DAT415 1

Total 24 Total 29 53

Johnson & Johnson TECNIS Eyhance™ (EDOF) DIB00 37 DIU150 24

DIU225 16

DIU300 9

DIU375 2

Total 37 Total 51 88

Alcon AcrySof® Aspheric Monofocal SA60WF 36 SA6AT3 36

SA6AT4 12

SA6AT5 7

SA6AT6 8

SA6AT7 3

Total 36 Total 66 102

Total Non-toric 225 Total Toric 242

Total IOLs 477

Notes: This table details the distribution of non-toric and toric intraocular lenses (IOLs) used in the study.
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100% achieving 20/32 or better. The Vivity IOL had 63% of eyes achieving 20/20 or better, with 96% achieving 20/32 or 
better. For the SA60 IOL, 88% of eyes achieved 20/20 or better, with 100% achieving 20/25 or better at 1 month.

Binocular Uncorrected Near Visual Acuity (BUNVA)
Jaeger values were converted to Snellen for consistency and readability. Combined across all IOLs, 41% of eyes achieved 
20/20 or better, and 86% achieved 20/40 or better at 1 month postoperatively (Figure 2B). For the PanOptix IOL, 81% of 
eyes achieved 20/20 or better, and 99% achieved 20/40 or better. With the Eyhance IOL, 4% of eyes achieved 20/20 or 
better, and 81% achieved 20/40 or better. The Vivity IOL had 41% of eyes achieving 20/20 or better, and 96% achieving 
20/40 or better at 2 months postoperatively. For the SA60 IOL, 10% of eyes achieved 20/20 or better, and 64% achieved 
20/40 or better.

Figure 2 Combined Refractive Results: The combined refractive results of all IOLs including AcrySof PanOptix, AcrySof IQ Vivity, TECNIS Eyhance, and AcrySof Aspheric 
Monofocal were analyzed regarding. (A) Binocular uncorrected distance visual acuity. (B) Binocular uncorrected near visual acuity. (C) Spherical equivalent refractive 
accuracy, and (D) residual astigmatism.
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Spherical Equivalent Refraction Accuracy
Across all IOLs, 82% of eyes achieved a postoperative spherical equivalent refraction (SEQ) within ±0.50 D of target, 
with 96% within ±1.00 D (Figure 2C). PanOptix IOL patients achieved 90% within ±0.50 D and 100% within ±1.00 
D. Eyhance IOL patients reached 80% within ±0.50 D and 98% within ±1.00 D. Vivity IOL patients had 68% within 
±0.50 D and 84% within ±1.00 D. SA60 IOL patients achieved 74% within ±0.50 D and 95% within ±1.00 D at 1 month 
postoperatively.

Refractive Astigmatism
Combined refractive astigmatism results showed 85% of eyes achieving ≤0.50 D of refractive astigmatism, and 98% of 
eyes achieving ≤1.00 D (Figure 2D). PanOptix IOL results showed 82% of eyes were ≤0.50 D, with 99% within ≤1.00 
D. Eyhance IOL achieved 86% within ≤0.50 D and 98% within ≤1.00 D. Vivity IOL showed 84% within ≤0.50 D and 
98% within ≤1.00 D. SA60 IOL had 85% of eyes within ≤0.50 D and 97% within ≤1.00 D at 1 month postoperatively.

Survey Results
Overall, the PanOptix and Vivity demonstrated higher satisfaction ratings for questions 1–7 with mean scores at 9.38 ± 
1.23 and 9.06 ± 1.63 respectively. The SA60 and Eyhance had lower overall mean scores for questions 1–7 at 8.74 ± 1.38 
and 8.27 ± 2.01 respectively (Figure 3A). Questions 8–10 involved yes/no questions regarding additional aspects of 
patient satisfaction, including lens choice and visual disturbances such as glare and halo. Patients desiring to select the 
same lens again (question 8) were highest in the PanOptix IOL at 95%. The presence of glare (question 9) which limited 
activities (question 10) was also highest in the PanOptix group at 43% and 10% respectively (Figure 3B).

Questionnaire Evaluation
Statistical analysis was conducted to assess the normality of the individual questions. All items except one exhibited 
significant negative skew and positive kurtosis, with respondents more likely to endorse favorable ratings (>50% of 
respondents answered 9 or above). The exception was Question 10 (“Does glare and halo at night limit your activities?”), 
which was significantly positively skewed (75% answered “no”). All subjects were retained, and no corrections were 
included in the subsequent reliability and validity analysis for reasons described in the discussion.

Instrument Performance
Cronbach’s alpha for all 10 items was calculated to determine internal consistency among the survey items. The survey 
demonstrated an acceptable moderate to strong internal consistency with all items included (Cronbach’s Alpha = 0.785). 

Figure 3 RCSS Survey Results: The individual scores for the AcrySof PanOptix, AcrySof IQ Vivity, TECNIS Eyhance, and AcrySof Aspheric Monofocal IOL for (A) 
Questions 1–7 and (B) questions 8–10.
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An iterative item assessment showed only marginal improvement if items were dropped from the survey. Dropping 
Question 9 (“Does glare and halo at night limit your activities?”) would only improve Cronbach’s alpha from 0.785 to 
0.805 (Table 2).

Beyond internal consistency measures, specific subjective measures intended to assess the quality of vision were 
analyzed. Satisfaction with distance vision without glasses (question 1) and satisfaction with near vision without glasses 
(question 3) were correlated with objective measures of visual acuity including BUDVA and BUNVA obtained during 
postoperative examinations (Figure 4). This was done to assess the validity (face and criterion) of the subjective measure.

Table 2 Item Total Statistics Description

Scale Mean if 
Item Deleted

Scale Variance if 
Item Deleted

Corrected Item- 
Total Correlation

Squared 
Multiple 

Correlation

Cronbach’s Alpha 
if Item Deleted

Quality of Distance Vision 56.50 53.55 0.648 0.709 0.719

Quality of Intermediate 

Vision

56.16 59.37 0.530 0.462 0.738

Quality of Near Vision 56.99 52.51 0.470 0.635 0.758

Quantity of Glasses 

Independence

56.41 56.23 0.538 0.472 0.737

Meet Your Expectations 56.39 50.47 0.728 0.874 0.705

Lens Choice 56.26 50.99 0.758 0.820 0.701

Satisfied with Physician 55.43 71.74 0.329 0.311 0.768

Same Lens Again 64.47 69.48 0.769 0.650 0.757

Glare and Halo at Night 64.45 72.64 0.216 0.261 0.772

Does Glare and Halo at night 

limit your activities?

65.11 75.83 −0.282 0.357 0.787

Notes: This table presents metrics if particular items were removed. Since none of the items offer an appreciable difference in the amount of reliability (Cronbach’s alpha) 
above and beyond the full survey, it supports the inclusion of all items in the model to be used for regression.

Figure 4 Linear Regression Analysis of Objective Outcomes: These figures represent the regression analysis for BUNVA (binocular uncorrected near visual acuity; left 
graph) and BUDVA (binocular uncorrected distance visual acuity; right graph) that used the unstandardized predicted value of BUNVA and BUDVA to predict the objective 
measurement of BUNVA and BUDVA after cataract surgery. These resulted in regression equations that were statistically significant, and the survey items successfully 
predicted ~9.4% and ~9.1% of the variance in the objective measures BUNVA and BUDVA, respectively.
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To assess construct validity, an exploratory factor analysis (EFA) was conducted on the seven 1–10 scale items. KMO 
and Bartlett’s test demonstrated an average strength of partial correlation (KMO = 0.736) and an appropriate correlations 
matrix (X² = 1173.461; p < 0.001), indicating sufficient confidence to perform an EFA (Table 3). The EFA resulted in two 
components with Eigenvalues above 1, representing 43.76% and 18.74% of the total variance explained. The pattern 
matrix indicated that question 1 (distance vision: factor loading = 0.871), question 5 (meets expectations: 0.800), and 
question 6 (lens choice: 0.775) significantly contributed to component 1. Questions 2 (intermediate vision: 0.642), 
question 3 (near vision: 0.926), and question 4 (quantity of glasses independence: 0.825) significantly contributed to 
component 2. These findings suggest that the survey likely has two components, with a low inter-component correlation 
(r = 0.238).

Regression analyses were conducted to predict responses to Questions 8 (“Would you choose the same lenses 
again?”) and 9 (“Are you bothered by glare and halo at night?”) using the seven previous items. A significant model 
was found (R² = 0.350, F(7, 474) = 35.86, p < 0.001), with quality of near vision (β = 0.188, p < 0.001), quantity of 
glasses independence (β = 0.116, p < 0.05), and lens choice (β = 0.434, p < 0.001) being significant predictors of 
choosing the same lenses again. The prediction of being bothered by glare and halo at night was also significant (R² = 
0.133, F(7, 472) = 10.23, p < 0.001), with quality of near vision (β = 0.279, p < 0.001) and quantity of glasses 
independence (β = 0.112, p < 0.05) being significant predictors.

Discussion
Due to the continual development of new advanced technology IOLs, it is important to have a reliable tool to track 
patient outcomes and performance. The primary objective of this study was to validate the RCSS as an objective method 
for evaluating patient satisfaction and visual outcomes following refractive cataract surgery. Our data affirms the survey’s 
reliability and validity, exhibiting moderate to strong internal consistency which could be marginally improved by 
excluding Question 9. However, Question 9 was retained due to its critical role in assessing IOL dysphotopsia, which is 
vital for evaluating lens performance.15–19

Overall, statistical analysis revealed a significant negative skew and positive kurtosis across most survey items, 
suggesting high levels of patient satisfaction. Overall, high patient satisfaction is likely due to achieving good refractive 
outcomes with minimal refractive error (Figure 2). The one exception is Question 10 (“Does glare and halo at night limit 
your activities”), where the desirable answer is “No”. As 75% of patients responded “No”, this positively skewed the 
results. Consequently, all subjects were retained, and no corrections were included in the reliability and validity analysis. 
While these factors slightly impact the follow-up analyses, this distribution likely represents the true variability in this 
specific group and accurately reflects the variability following cataract extraction with specific presbyopia-correcting 
IOLs.

Interestingly, the analysis identified key factors correlating with high patient satisfaction (Question 8: “Would you 
choose the same lenses again?”). The quality of near vision and the level of glasses independence were significant 
predictors of lens choice satisfaction. Thus patients who had better near and intermediate vision were overall happier 
with their IOL choice. These factors are pivotal for clinicians in guiding treatment plans and IOL selection during 
presurgical consultations. Patients’ perceptions of technical quality strongly translate to patient satisfaction.20

On the other hand, significant predictors for patient dissatisfaction involved the severity of dysphotopsias. Patients 
who had dysphotopsias which limited their daily activities (eg, night driving) were associated with worse overall visual 
satisfaction, including the quality of their near vision and spectacle independence. This underscores the importance of 
thorough preoperative discussions to manage expectations about potential visual disturbances.21,22 In our experience, 
diffractive dysphotopsia can be minimized by reduced residual refractive error with laser vision enhancement, aggres
sively treating any dry eye disease, or miotic agents. We have also shown that early intervention (one to three months) 
with YAG capsulotomies in select patients with any degree of capsular opacities or wrinkles has decreased the level and 
severity of dysphotopsias.15 Even subtle capsular wrinkles have been documented to decrease contrast and induce 
a greater level of dysphotopsia compared to post-YAG patients.15

The RCSS offers multiple advantages for widespread clinical use. For one it is very efficient, requiring on average 
3 minutes to complete. Secondly, it enables early identification of potentially dissatisfied patients which is crucial in 
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Table 3 Inter-Item Correlation Matrix

Quality of 
Distance 

Vision

Quality of 
Intermediate 

Vision

Quality of 
Near 
Vision

Quantity of 
Glasses 

Independence

Meet Your 
Expectations

Lens 
Choice

Satisfied 
with 

Physician

Same 
Lens 
Again

Glare and 
Halo at 
Night

Does Glare and Halo at 
Night Limit Your 

Activities?

Quality of Distance 
Vision

1.000 0.459 0.175 0.364 0.794 0.707 0.277 0.584 0.085 −0.408

Quality of Intermediate 
Vision

0.459 0.459 0.175 0.364 0.794 0.371 0.100 0.459 0.246 −0.064

Quality of Near Vision 0.175 1.000 0.504 0.277 0.343 0.336 0.265 0.540 0.367 0.079

Quantity of Glasses 

Independence

0.364 0.504 1.000 0.477 0.268 0.482 0.089 0.515 0.019 −0.030

Meet Your Expectations 0.794 0.277 0.477 1.000 0.433 0.894 0.366 0.650 0.096 −0.483

Lens Choice 0.707 0.343 0.268 0.433 1.000 1.000 0.345 0.660 0.106 −0.385

Satisfied with Physician 0.277 0.371 0.336 0.482 0.894 0.345 1.000 0.430 −0.091 −0.203

Same Lens Again 0.584 0.100 0.265 0.089 0.366 0.660 0.430 1.000 0.099 −0.297

Glare and Halo at Night 0.085 0.459 0.540 0.515 0.650 0.106 −0.091 0.099 1.000 0.151

Does Glare and Halo at 
night limit your 

activities?

−0.408 0.246 0.367 0.019 0.096 −0.385 −0.203 −0.297 0.151 1.000

Notes: This table presents correlation values between each item (question) and all other questions within the survey. Values closer to 1 or −1 indicate a stronger relationship whereas 0 indicates little or no relationship. Positive values 
indicate that as one item increases the other increases as well. Negative values indicate that as one item increases the other decreases. The values indicate relatively good inter-relationships between items without singularity.
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highly comanaged clinics. It is not uncommon for some patients to have very good objective visual acuity yet be very 
dissatisfied with the quality of their vision. Thus the RCSS will allow comanaging providers to find these unhappy 
patients sooner in order to start the appropriate intervention which may involve dry eye treatment, early YAG 
capsulotomy, or laser vision enhancement for significant refractive error. On the other hand, it also allows clinicians to 
find the extremely happy patients who can be targeted for good online reviews.

There are many surveys that assess visual quality after cataract surgery and some that specifically target refractive 
outcomes.11,12 Table 4 summarizes the strengths and limitations of our survey and others.3,4,23–25 Our survey is concise, 
simple, and efficient, eliminating the challenge of lower response rates and accuracy that can accompany longer and less 
relevant counterparts.13,26,27 We administer this survey verbally when patients return for their 30-day post-surgical 
follow-ups, additionally reducing the noncompliance. Other studies have shown that while surveys are integral tools for 
patient assessments, the need for change indicated by the survey might be overlooked.28 RCSS directs administrators to 
schedule patients for a follow-up with the surgeon if any value falls below 6. Additionally, for such a short survey, the 
RCSS thoroughly addresses visual performance, patient satisfaction, and customer service.

Limitations and Future Studies
We recognize the RCSS has serval limitations and opportunities for future studies. We recommend that the RCSS should 
be cross-validated with other clinicians and clinics that may be geographically or demographically distinct. This will help 
to ensure broader applicability and reliability of the survey. Further research should also focus on assessing the test-retest 
reliability and repeatability of the RCSS to confirm the stability of patient responses over time and ensure consistent 
survey performance across different time points. Despite these limitations, the RCSS serves as a valuable tool in clinical 
settings due to its brevity and comprehensive capture of essential patient satisfaction and visual outcome data.

In conclusion, the RCSS is validated as a robust, reliable tool for assessing patient satisfaction and performance in 
refractive cataract surgery. The quality of near vision and the level of glasses independence were significant predictors of 
lens choice satisfaction while the severity of dysphotopsia was a significant negative predictor. The efficient nature of the 
RCSS allows for early identification and treatment of dissatisfied patients, making it indispensable in heavily comanaged 
clinical practices.

Table 4 Refractive Surveys

Survey Focus Length Type of 
Questions

Validation Strengths Limitations

RCSS Refractive Cataract Surgery 10 

questions

7 rated 

(1–10), 3 

yes/no

Moderate internal 

consistency (Cronbach’s 

alpha = 0.785)

Brief, targeted, good for frequent clinical use Needs cross-validation with 

diverse populations

NEI- 
RQL22

Refractive Error Quality of 

Life

42 

questions

Various 

scales and 
yes/no

Validated for refractive 

error quality of life

Comprehensive, covers broad aspects of 

refractive error impact

Lengthy, may not be practical 

for frequent use

RSVP- 
2023

Refractive Surgery Visual 

Problems

20 

questions

Likert scale Validated for visual 

problems post-refractive 

surgery

Addresses visual problems specific to refractive 

surgery

Specific to visual problems, 

may not cover all aspects

QIRL3 Quality of Life Impact of 

Refractive Correction

20 

questions

Various 

scales

Validated for impact on 

quality of life

Measures impact on overall quality of life Lengthy, comprehensive but 

time-consuming

QVQ2 Quality of Vision (Canadian 

Refractive Surgery Research 
Group)

41 

questions 
(66 items)

5-point 

Likert scale

Cronbach’s alpha: 

0.83–0.96, ICC: 0.21–0.92

Comprehensive assessment across 7 scales; high 

patient satisfaction for PRK, LASIK, and phakic 
IOL

Reports of glare and night 

vision problems; lengthy and 
detailed

QoV5 Quality of Vision 30 
questions

Likert scale Validated for quality of 
vision

Detailed assessment of vision quality Detailed but lengthy, not 
specific to refractive surgery

NAVQ24 Near Activity Visual 
Questionnaire

15 
questions

Likert scale Validated for near activities Focuses on near vision activities Focused on near activities, not 
comprehensive

Notes: This table provides a comparison of various patient satisfaction and visual outcome surveys targeting refractive outcomes. Each survey is evaluated based on its 
focus, length, type of questions, validation, strengths, and limitations. This comparison aims to underscore the practical applications and potential limitations of each survey in 
clinical and research settings.
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