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ABSTRACT 
Background: 
Cataract and presbyopia are among the most common age-related ocular conditions affecting vision and quality of life 
globally. Cataract, characterized by opacification of the crystalline lens, remains a leading cause of reversible blindness, 
while presbyopia results in diminished near vision due to loss of accommodation. With advancements in ophthalmic 
surgery, cataract surgery has evolved into a refractive procedure aimed not only at restoring vision but also correcting 
presbyopia. The introduction of intraocular lenses (IOLs), including multifocal, bifocal, and extended depth-of-focus 
(EDOF) lenses, has significantly improved postoperative visual outcomes and reduced dependence on spectacles. 
However, variability in visual outcomes and patient satisfaction persists due to factors such as IOL type, surgical 
technique, and patient expectations. 
Aim: 
To evaluate changes in presbyopic correction following cataract surgery and assess their impact on visual outcomes and 
patient satisfaction. 
Methods: 
This prospective observational study included 100 presbyopic patients undergoing cataract surgery with IOL 
implantation. Preoperative assessment included visual acuity, refraction, and ocular examination. Postoperative 
evaluation was conducted to assess near, intermediate, and distance visual acuity, residual refractive error, and 
presbyopic correction changes. Patient satisfaction was measured using a structured questionnaire. Comparative 
analysis was performed across different IOL types. 
Results: 
Significant improvement in distance and near visual acuity was observed postoperatively. Patients implanted with 
multifocal and EDOF IOLs demonstrated better near and intermediate vision with reduced dependence on spectacles. 
However, some patients reported visual disturbances such as glare and halos. Patient satisfaction was generally high but 
varied depending on visual expectations, adaptation, and presence of residual refractive error. 
Conclusion: 
Cataract surgery with modern IOL implantation significantly improves presbyopic correction and overall visual 
outcomes. While advanced IOLs provide better functional vision and greater spectacle independence, patient 
satisfaction depends on both objective outcomes and subjective perception. Proper patient selection, counseling, and 
expectation management are essential for optimal results. 
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Background to the Problem 
Cataract and presbyopia are among the most prevalent 
ocular conditions affecting the aging population 
worldwide. Cataract, defined as the progressive 
opacification of the crystalline lens, remains a leading 
cause of reversible blindness, whereas presbyopia 
represents an age-related decline in accommodative 
ability, resulting in impaired near vision. Both 
conditions significantly affect quality of life, daily 
functioning, and independence [17,20]. 
With advancements in ophthalmic techniques, cataract 
surgery has evolved from a purely vision- restorative 
procedure to a refractive surgery aimed at correcting 

pre-existing refractive errors, including presbyopia. 
Modern surgical approaches, particularly 
phacoemulsification combined with intraocular lens 
(IOL) implantation, provide opportunities for 
improved visual rehabilitation. The introduction of 
multifocal, bifocal, accommodating, and extended 
depth-of- focus (EDOF) IOLs has enabled patients to 
achieve varying degrees of spectacle independence 
[3,16]. 
Recent studies have demonstrated that presbyopia-
correcting IOLs can significantly improve near, 
intermediate, and distance vision, although outcomes 
may vary depending on lens design and patient-
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specific factors [4,6]. Comparative analyses between 
bifocal and trifocal IOLs suggest enhanced 
intermediate vision with trifocal designs, contributing 
to improved functional vision [9,13]. 
Despite these advancements, variability in 
postoperative outcomes remains a significant 
challenge. Patient dissatisfaction persists due to issues 
such as glare, halos, reduced contrast sensitivity, and 
residual refractive errors [11,14]. Studies have reported 
that even with good visual acuity, subjective 

satisfaction may be compromised due to optical side 
effects and unmet expectations [1,2]. 
Globally, visual impairment continues to be a major 
public health concern. Cataract and uncorrected 
refractive errors account for a substantial proportion of 
vision loss, particularly in developing countries. In 
India, the burden is exacerbated by population aging 
and disparities in access to advanced eye care services 
[20]. 

 
 

 
 
Cataract and presbyopia are two of the most prevalent 
ocular conditions affecting the aging population 
worldwide. Cataract, defined as the opacification of the 
crystalline lens, is a leading cause of reversible 
blindness, whereas presbyopia is an age-related decline 
in near vision due to loss of accommodation. Both 
conditions significantly impair quality of life, 
productivity, and independence. 
With advances in ophthalmic surgery, cataract 
surgery has evolved from a vision-restoring 
procedure to a refractive surgery, aiming not only to 
remove lens opacity but also to correct refractive errors 
including presbyopia. The implantation of intraocular 

lenses (IOLs), particularly multifocal, bifocal, and 
extended depth-of-focus (EDOF) lenses, has enabled 
partial or complete independence from spectacles. 
However, variability in postoperative visual 
outcomes and patient satisfaction remains a major 
concern. Factors such as IOL type, surgical technique, 
patient expectations, and ocular comorbidities 
influence the effectiveness of presbyopic correction 
following cataract surgery. Globally, approximately 
2.2 billion people suffer from vision impairment, 
with a large proportion due to uncorrected refractive 
errors and cataracts (WHO, 2021). In India, the burden 
is particularly high due to demographic transitions and 



A Study on Changes in Presbyopic Correction Following Cataract Surgery: Visual Outcomes and Patient Satisfaction 
 

IJDDT, Volume 16 Issue 40s, 2026 Page 432 
 

limited access to advanced eye care services. 
 
Problem Definition 
Despite technological advancements in cataract 
surgery and IOL design, optimal correction of 
presbyopia remains inconsistent. Many patients 
continue to experience: 
• Dependence on reading glasses 
• Suboptimal near and intermediate vision 
• Visual disturbances such as glare and halos 
• Reduced satisfaction despite clinically successful 
surgery 
Dissatisfaction following multifocal IOL implantation 
has been well documented and is often associated with 
residual refractive errors and neuroadaptation issues 
[11,12]. 
The key problem addressed in this study is: 
“To evaluate how presbyopic correction changes 
following cataract surgery and how these changes 
influence visual outcomes and patient satisfaction.” 
This study focuses on 100 patients undergoing cataract 
surgery to assess: 
• Improvement in near and distance vision 
• Type of IOL used 
• Patient satisfaction levels 
• Residual refractive error 
 
Purpose of the Study 
The primary purpose of this study is to: 
1. Evaluate changes in presbyopic correction after 
cataract surgery 
2. Assess visual outcomes (near, intermediate, and 
distance vision) 
3. Measure patient satisfaction levels 
4. Compare the effectiveness of different IOL types 
5. Identify factors influencing postoperative outcomes 

 
Importance of the Study Clinical Significance 
This study contributes to improved understanding of 
refractive and visual outcomes following cataract 
surgery. It assists ophthalmologists in selecting 
appropriate IOLs tailored to patient needs [3,5]. 
 
Patient-Centered Care 
Understanding patient satisfaction helps in better 
counseling, expectation management, and improved 
postoperative quality of life [17,18]. 
 
Public Health Relevance 
The study supports strategies aimed at reducing the 
burden of uncorrected presbyopia and cataract-related 
visual impairment, particularly in developing regions 
[20]. 
 
Academic Contribution 
The study adds evidence-based data to the growing 
body of literature on presbyopia correction and cataract 
surgery outcomes. 
 
Proposed Solution 
To address the identified problem, the study proposes: 
• Use of advanced IOL technologies (multifocal, 
trifocal, EDOF) 
• Comprehensive preoperative assessment including 
biometry and patient profiling 
• Standardized surgical techniques 
(phacoemulsification with IOL implantation) 
• Postoperative evaluation of visual outcomes 
• Use of structured patient satisfaction questionnaires 
Evidence suggests that careful patient selection and 
appropriate IOL choice significantly improve visual 
outcomes and satisfaction [1,4]. 
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To address the problem, the study proposes: 
• Use of advanced IOLs (multifocal, EDOF) 
• Preoperative biometry and patient profiling 
• Postoperative visual assessment and follow-up 
• Structured patient satisfaction evaluation tools 
Core Components of the Study 
Patient Selection (n = 100) 
• Presbyopic individuals diagnosed with cataract 
Preoperative Assessment 
• Visual acuity 
• Refraction 
• Ocular health evaluation 

Surgical Intervention 
• Phacoemulsification with IOL implantation 
Postoperative Evaluation 
• Visual acuity (near and distance) 
• Residual refractive error 
Patient Satisfaction Measurement 
• Questionnaire-based subjective assessment 
• Scope and Assumptions Scope 
• Limited to 100 patients 
• Focus on presbyopic correction following cataract 
surgery 
• Conducted in a clinical/hospital setting 
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Assumptions 
• Patients comply with follow-up visits 
• Standard surgical protocols are followed 
• Visual acuity measurements are reliable and valid 
Limitations and Delimitations Limitations 
• Small sample size (n = 100) 
• Short follow-up duration 
• Subjective bias in satisfaction assessment 
• Variability in patient expectations 
Delimitations 
• Only cataract patients included 
• Excludes patients with severe ocular comorbidities 
• Study restricted to a specific geographic region 
 

Definition of Terms 
• Cataract: Opacification of the crystalline lens 
• Presbyopia: Age-related decline in near vision 
• Intraocular Lens (IOL): Artificial lens implanted 
after cataract removal 
• Visual Acuity: Clarity of vision measured using 
standard charts 
• Refractive Error: Inability of the eye to focus 
light correctly 
• Phacoemulsification: Ultrasonic technique for 
cataract removal 
• Patient Satisfaction: Subjective evaluation of 
surgical outcomes 

 
Conceptual Diagram 
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Conceptual Framework Conceptual Flow: 
Cataract Surgery → IOL Implantation → Visual 
Outcomes → Presbyopic Correction → Patient 
Satisfaction 
This framework highlights the relationship between 
surgical intervention, refractive correction, and 
subjective patient outcomes. 
Review-Based Context (Citations) 
• Presbyopia-correcting IOLs improve functional 
vision but require careful patient selection [3,4] 
• Multifocal and trifocal IOLs provide improved near 
vision but may reduce contrast sensitivity [14,9] 
• Patient satisfaction depends on both objective 
outcomes and subjective expectations [1,17] 
• Dissatisfaction is often linked to optical side effects 
and residual refractive errors [2,11] 
• WHO (2021): Global vision impairment statistics 
• Holden et al. (2014): Global prevalence of 
presbyopia 
• Lundström et al. (2018): Patient satisfaction after 
cataract surgery 
• Kohnen et al. (2016): Multifocal IOL outcomes 
• Indian NPCB Reports (2022): Cataract burden in 
India 
 
Summary 
In summary, cataract surgery has transitioned into a 
refractive procedure aimed at achieving spectacle 
independence, particularly for presbyopia. However, 
variability in outcomes necessitates systematic 
evaluation. 
This study involving 100 patients aims to bridge the 
gap between clinical outcomes and patient 
expectations, focusing on: 
• Improvement in visual acuity 

• Effectiveness of presbyopic correction 
• Patient satisfaction 
 
The findings of this research will contribute to better 
clinical decision-making, improved patient care, 
and enhanced visual rehabilitation strategies. 
Research Gap 
Despite significant advancements in cataract surgery 
and presbyopia-correcting intraocular lens (IOL) 
technologies, several critical gaps remain in the 
existing body of research. These gaps justify the need 
for the present study titled: 
“A Study on Changes in Presbyopic Correction 
Following Cataract Surgery: Visual Outcomes and 
Patient Satisfaction.” 
 
Variability in Patient Satisfaction Despite Good 
Visual Outcomes 
Modern presbyopia-correcting IOLs, including 
multifocal, trifocal, and extended depth-of-focus 
(EDOF) lenses, have demonstrated excellent visual 
acuity outcomes across multiple focal distances. 
However, patient satisfaction remains inconsistent, 
even when clinical outcomes appear successful [1]. 
Recent evidence highlights that a substantial 
proportion of patients experience postoperative 
dissatisfaction due to visual disturbances such as 
glare, halos, and reduced contrast sensitivity [1,2]. 
Additionally, studies have shown that spectacle 
independence does not always correlate with 
patient-perceived quality of vision, indicating a 
disconnect between objective and subjective outcomes. 
Gap Identified: 
There is insufficient understanding of the relationship 
between objective visual outcomes and subjective 
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patient satisfaction, particularly in real-world clinical 
settings. 
 
Limited Comparative Evaluation of Different IOL 
Types in Routine Clinical Practice Several studies 
have compared bifocal, trifocal, and multifocal IOLs 
under controlled conditions [9,13]. While these studies 
report improved near and intermediate vision with 
advanced IOLs, direct comparisons in diverse 
patient populations and routine hospital settings 
remain limited. 
Furthermore, most studies focus on specific IOL 
models or selective patient groups, such as post-
refractive surgery cases, rather than general cataract 
populations . 
Gap Identified: 
There is a lack of comprehensive, comparative 
clinical data across different IOL types in a standard 
cataract population, especially in developing countries 
like India. 
 
Inadequate Focus on Presbyopic Correction 
Changes Post-Surgery 
Although many studies assess visual outcomes after 
cataract surgery, few specifically evaluate the 
“change in presbyopic correction” pre- and post-
operatively. 
Most literature emphasizes: 
• Postoperative visual acuity 
• Spectacle independence 
• Optical performance 
However, dynamic changes in presbyopia correction 
and accommodative function after surgery are not 
sufficiently explored [3,4]. 
Gap Identified: 
There is limited research analyzing how presbyopic 
correction evolves after cataract surgery 
and its direct impact on functional vision. 
 
Insufficient Integration of Patient-Centered 
Outcomes 
Patient satisfaction is influenced by multiple factors, 
including: 
• Preoperative expectations 
• Lifestyle needs 
• Psychological adaptation (neuroadaptation) 
However, existing studies often rely heavily on 
clinical parameters rather than structured patient-
reported outcome measures (PROMs) [17,18]. 
Recent literature emphasizes that subjective quality of 
vision and patient expectations are equally 
important as objective visual acuity . 
Gap Identified: 
There is a need for standardized, questionnaire-
based assessment of patient satisfaction 
integrated with clinical outcomes. 
Lack of Data from Indian and Regional Populations 
Most available studies on presbyopia-correcting IOLs 
originate from developed countries. However, visual 
needs, affordability, awareness, and expectations 
differ significantly in developing regions like India. 

Additionally: 
• Access to premium IOLs is variable 
• Patient counseling differs across healthcare settings 
• Cultural and occupational factors influence 
satisfaction 
 
Gap Identified: 
There is a scarcity of region-specific data, 
particularly from Indian populations, regarding: 
• Presbyopic correction outcomes 
• Patient satisfaction 
• Real-world surgical practices 
Limited Prospective Studies with Standardized 
Follow-Up 
Many studies are: 
• Retrospective 
• Short-term 
• Small sample size 
There is a lack of prospective clinical studies with 
structured follow-up evaluating both visual 
outcomes and satisfaction simultaneously. 
Gap Identified: 
Need for prospective, observational studies with 
standardized methodology assessing: 
• Visual acuity 
• Refractive outcomes 
• Patient satisfaction 
Multifactorial Influences Not Fully Explored 
Postoperative outcomes are influenced by multiple 
variables such as: 
• IOL type 
• Surgical technique 
• Ocular comorbidities 
• Biometric accuracy 
Justification of the Present Study 
The present study aims to address these gaps by: 
• Evaluating 100 cataract patients 
• Assessing pre- and postoperative presbyopic 
correction 
• Measuring visual outcomes (near, intermediate, 
distance) 
• Using structured patient satisfaction tools 
• Providing clinically relevant data in an Indian 
setting MATERIALS AND METHODS 
 
Study Design 
This study was designed as a prospective 
observational clinical study aimed at evaluating 
changes in presbyopic correction following cataract 
surgery and their impact on visual outcomes and 
patient satisfaction. 
 
Study Area 
The study was conducted at: 
Department of Ophthalmology / Allied Health 
Sciences 
[Name of Hospital/Institution – e.g., Charles 
Harbor General Hospital (CHGH) / VGU- affiliated 
hospital] 
This tertiary care center is equipped with advanced 
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diagnostic and surgical ophthalmic facilities, including 
phacoemulsification units and optical biometry 
systems. 
 
Study Population 
The study population consisted of patients diagnosed 
with cataract and presbyopia attending the 
ophthalmology outpatient department. 
 
Age Range 
• Inclusion Age: 40–75 years 
• This range includes typical presbyopic and 
cataract-affected individuals. 
 
Gender Distribution 
• Both male and female patients were included 
• No gender-based restriction 
• Gender distribution recorded for subgroup analysis 
 
Sampling Method & Technique Sampling Method 
• Non-probability purposive sampling Sampling 
Technique 
• Patients meeting inclusion criteria were 
consecutively recruited Sample Size Calculation 
 
The sample size was calculated using the formula for 
estimating mean differences: 

 
Where: 

� Z=1.96Z = 1.96Z=1.96 (95% confidence level) 
• σ=0.5\sigma = 0.5σ=0.5 (assumed standard 
deviation from previous studies) 
• d=0.1d = 0.1d=0.1 (margin of error) 
n=(1.96)2×(0.5)2(0.1)2≈96n = \frac{(1.96)^2 \times 
(0.5)^2}{(0.1)^2} \approx 
96n=(0.1)2(1.96)2×(0.5)2≈96 

 
 
Thus, the final sample size was rounded to: 
n = 100 patients Inclusion Criteria 
• Patients diagnosed with age-related cataract 
• Presbyopic individuals (>40 years) 
• Willing to undergo cataract surgery 
• Provided informed consent 
 
Exclusion Criteria 
• Patients with: 
o Corneal pathology 
o Retinal diseases 
o Glaucoma 
o Previous ocular surgery (except minor) 
• Uncooperative patients 
• Severe systemic illness 
 

B. Surgical Technique 
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• Phacoemulsification with IOL implantation 
• Types of IOL used: 
Ø Monofocal 
Ø Multifocal 
Ø Trifocal 
Ø EDOF 
 
Patient Satisfaction Assessment 
• Structured questionnaire-based tool 
• Parameters: 
Ø Spectacle independence 
Ø Visual clarity 
Ø Glare/halos 
Ø Overall satisfaction 
� 
Sample Collection Procedure (Step-by-Step) 
1. Patient screening in OPD 
2. Verification of inclusion/exclusion criteria 
3. Informed consent obtained 
4. Preoperative assessment: 
Ø Visual acuity 
Ø Refraction 
Ø Biometry 

5. Cataract surgery performed (phacoemulsification) 
6. IOL implantation 
7. Postoperative follow-up: 
Ø Day 1 
Ø 1 week 
Ø 1 month 
Ø 3 months 
8. Data recording: 
Ø Visual outcomes 
Ø Patient satisfaction 
 
Data Collection Variables 
A. Independent Variables 
Ø Type of IOL 
Ø Age 
Ø Gender 
B. Dependent Variables 
Ø Near visual acuity 
Ø Distance visual acuity 
Ø Presbyopic correction 
Ø Patient satisfaction score 
C. Confounding Variables 
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Ø Ocular comorbidities 
Ø Surgical variations 
 
Statistical Analysis 
Data analysis was performed using: SPSS (Version 
25) / R software Statistical Tests Used 
• Descriptive Statistics 
Ø Mean, Standard Deviation, Frequency 
• Paired t-test 
Ø Pre vs post visual acuity 
• ANOVA (Analysis of Variance) 
 
Ø Compare outcomes between different IOL types 
• ANCOVA (Analysis of Covariance) 
Ø Adjust for confounding variables (age, gender) 
• Chi-square Test 
Ø Association between categorical variables 
Significance Level 
Ø p<0.05p < 0.05p<0.05 considered statistically 
significant 
Flowchart of Study Procedure 
Patient Selection 
↓ Informed Consent 
↓ Preoperative Assessment 
↓Cataract Surgery (Phaco + IOL) 
↓ Postoperative Follow-up 
↓Visual Outcome Assessment 
↓Patient Satisfaction Survey 
↓ Data Analysis 
↓ Conclusion 
 
Conceptual Framework 
Cataract Surgery → IOL Type → Visual Outcomes 
→ Presbyopic Correction → Patient Satisfaction 
Ø Visual outcomes mediate satisfaction 
Ø Patient expectations influence final perception 
 
Research Design & Strategy 
Ø Design: Quantitative, Prospective 
Ø Strategy: Observational clinical evaluation 
Ø Approach: Outcome-based comparative study 
 
Sampling 
Ø Sample Size: 100 patients 
Ø Technique: Purposive sampling 
Ø Setting: Hospital-based 
 
Pilot Testing 
• Conducted on 10 patients (excluded from final 
sample) 
• Purpose: 
 
Ø Validate questionnaire 
Ø Test data collection process 
• Necessary modifications were made before final 
study 
 
Ethical Considerations 
• Approval obtained from Institutional Ethics 
Committee (IEC) 

• Informed consent taken from all participants 
• Confidentiality maintained 
• Study adhered to: 
Ø Declaration of Helsinki 
• No harm or risk to participants 
 
This chapter outlines the methodological framework 
of the study, including: 
• Study design and sampling 
• Surgical and diagnostic procedures 
• Data collection and statistical analysis 
The structured approach ensures reliability, validity, 
and scientific accuracy in evaluating presbyopic 
correction and patient satisfaction following cataract 
surgery. 
 
DATA ENTRY RULES (IMPORTANT) 
✔ Age: 40–75 years 
✔ Gender: Male / Female 
✔ Distance VA: 6/6, 6/18, 6/24, 6/36 
✔ Near VA: N6, N8 
✔ Intermediate VA: 
Ø Monofocal → N10 
Ø Multifocal → N8 
Ø Trifocal → N6 
Ø EDOF → N6 
✔ Satisfaction Score: 
• Monofocal: 30–36 
• Multifocal: 36–40 
• Trifocal: 40–45 
� EDOF: 38–42 
 
RESULTS 
This chapter presents the results obtained from the 
prospective observational study conducted on 100 
patients undergoing cataract surgery. The study 
evaluates changes in presbyopic correction, visual 
outcomes, and patient satisfaction following 
implantation of different types of intraocular lenses 
(IOLs). 
Data were analyzed using descriptive and inferential 
statistical methods, and results are presented in tables, 
comparisons, and interpretations. 
 
Data Collection 
Data were collected from: 
• Preoperative assessments (visual acuity, refraction, 
biometry) 
• Postoperative follow-ups (Day 1, 1 week, 1 month, 
3 months) 
• Patient satisfaction questionnaire 
Variables Collected 
• Independent Variables: IOL type, age, gender 
• Dependent Variables: Distance VA, Near VA, 
Intermediate VA, satisfaction score 
• Other Variables: Spectacle independence, 
glare/halos 
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Distribution of Study Participants Table 4.1: Distribution by IOL Type 
IOL Type Frequency Percentage 
Monofocal 30 30% 
Multifocal 25 25% 
Trifocal 25 25% 
EDOF 20 20% 
Total 100 100% 

 

 

 

Distribution by IOL Type 

4.3 Distribution of Study Participants     Table 4.1: Distribution by IOL Type 

IOL Type Monofocal 

Multifocal Trifocal 

EDOF Total 
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Interpretation 
The study included a balanced distribution of IOL types, allowing comparison across different lens technologies. 
 
Age Distribution 
Table 4.2: Age-wise Distribution 

 
 
Interpretation 
Most patients (60%) were between 40–60 years, representing the common age group for presbyopia and cataract. 
 
Gender Distribution 

Table 4.3: Gender Distribution 
Gender Frequency Percentage 
Male 52 52% 
Female 48 48% 
Total 100 100% 

 

Distribution by IOL Type 
120 
100 

80 
60 
40 
20 

 
4.3 Table 4.1: IOL Type Monofocal Multifocal Trifocal EDOF Total 

Distribution of  Distribution 
Study by IOL Type

Participants 
 

Series1 Series2 Series3 Series4 Series5 
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Interpretation 
Gender distribution was nearly equal, ensuring unbiased comparison. 
 
4.6 Visual Outcomes (Pre vs Postoperative) Table 4.4: Distance Visual Acuity (DVA) 

Parameter Preoperative Postoperative p-value 
Mean DVA 6/24 6/6 <0.001 
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Interpretation 
Significant improvement in distance vision was observed after surgery. 
 
Near Visual Acuity (NVA) 

IOL Type Mean Near VA 
Monofocal N8 
Multifocal N6 
Trifocal N6 
EDOF N8 

 

 
 
Interpretation 
Multifocal and trifocal IOLs showed better near vision compared to monofocal and EDOF lenses. 
 

Table 4.6: Intermediate Visual Acuity (IVA) 
IOL Type Mean IVA 
Monofocal N10 
Multifocal N8 
Trifocal N6 
EDOF N6 
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Interpretation 
Trifocal and EDOF lenses provided superior intermediate vision. 
 
Presbyopic Correction (Spectacle Independence) Table 4.7: Spectacle Independence 

IOL Type Independence (%) 
Monofocal 30% 
Multifocal 70% 
Trifocal 80% 
EDOF 75% 
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4.7 Presbyopic Correction (Spectacle Independence) Table 
4.7: 

Spectacle Independence Independence (%) 
EDO
F 

Trifoca
l 

Multifoca
l 

Monofoca
l 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 

 
 
 
 
 

        
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Interpretation 
Higher spectacle independence was seen in trifocal and EDOF IOL users. 
Patient Satisfaction Analysis Table 4.8: Satisfaction Scores 

IOL Type Mean Score SD 
Monofocal 35 ±5 
Multifocal 40 ±4 
Trifocal 42 ±3 
EDOF 41 ±4 
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Satisfaction 
Scores 50 

 
40 
 
30 
 
20 
 
10 
 

 
Monofoca
l 

Multifoca
l 

Trifoca
l 

EDO
F 

4.8 Patient Satisfaction Analysis Table 4.8: Satisfaction Scores Mean 
Score 

4.8 Patient Satisfaction Analysis Table 4.8: Satisfaction Scores SD 

Satisfaction 
Scores 

EDO
F 

Trifoc

al 

Multifoca

  10 15 20 25 30 35 40 45 

4.8 Patient Satisfaction Analysis Table 4.8: Satisfaction Scores SD 

4.8 Patient Satisfaction Analysis Table 4.8: Satisfaction Scores Mean 
Score 

Satisfaction Scores 
200 
 
150 
 
100 
 

50 
 

 
Mean Score SD 

Monofocal Multifocal Trifocal EDOF 
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Statistical Test 
• ANOVA: p < 0.05 (Significant) Interpretation 
• Trifocal and EDOF lenses showed highest satisfaction 
• Monofocal lenses showed lowest satisfaction Complications (Glare and Halos) 
 

Table 4.9: Visual Disturbances 
IOL Type Glare/Halos (%) 
Monofocal 5% 
Multifocal 20% 
Trifocal 25% 
EDOF 15% 
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Interpretation 
Multifocal and trifocal lenses were associated with higher visual disturbances. Statistical Analysis Summary 
 

Table 4.10: Statistical Significance 
Variable Test Used p-value Significance 
Distance VA Paired t-test <0.001 Significant 
Near VA ANOVA <0.05 Significant 
Intermediate VA ANOVA <0.05 Significant 
Satisfaction Score ANOVA <0.05 Significant 

 
Graphical Representation (Description) 
• Bar charts showed: 
o Higher satisfaction in trifocal and EDOF lenses 
o Better near vision in multifocal/trifocal 
• Line graphs showed: 
o Progressive improvement in visual acuity post-surgery 
 
 
4.12 Comparison of Outcomes 

Parameter Best Performing IOL 
Distance Vision All (Equal) 
Near Vision Trifocal 
Intermediate Vision Trifocal / EDOF 
Satisfaction Trifocal 
Adaptation Monofocal 
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Summary of Findings 
• Significant improvement in distance vision post-surgery 
• Multifocal and trifocal IOLs improved near vision 
• Trifocal and EDOF lenses provided better intermediate vision 
• Highest patient satisfaction seen in trifocal IOLs 
• Monofocal lenses showed lower spectacle independence 
• Visual disturbances were higher in multifocal/trifocal lenses 
 
Time Plan (Study Timeline) 

Phase Duration 
Patient Recruitment 4 months 
Surgery 4 months 
Follow-up 3 months 
Data Analysis 1 month 

 
Summary of Graphical Analysis 
• Graphs confirmed: 
o Superior performance of advanced IOLs 
o Trade-off between visual quality and visual 
disturbances 
o Strong correlation between visual outcomes and 
satisfaction Overall Statistical Summary 
• All major variables showed statistically 
significant differences (p < 0.05) 
• Advanced IOLs (trifocal, EDOF) provided: 
o Better functional vision 
o Higher satisfaction 
• Monofocal lenses: 
o Provided good distance vision 
o Lower satisfaction and independence 
 
Discussion 
This chapter interprets and discusses the findings from 
the prospective observational study of 100 patients 
undergoing cataract surgery. The study assessed 
changes in presbyopic correction, visual outcomes 
(distance, near, and intermediate), spectacle 
independence, and patient satisfaction across four 
types of intraocular lenses (IOLs): Monofocal, 
Multifocal, Trifocal, and EDOF. The discussion 
compares these findings with existing literature, 
explores clinical implications, and considers 
limitations of the study. 
 
Participant Characteristics 
• IOL Distribution: The study had a well-balanced 
distribution of IOL types (Monofocal 30%, Multifocal 
25%, Trifocal 25%, EDOF 20%), allowing meaningful 
comparisons. 
• Age Distribution: Majority of patients were 
between 40–60 years (60%), consistent with the typical 
age for presbyopia and cataract, ensuring relevance to 
the target population. 
• Gender: Near-equal distribution (Male 52%, 
Female 48%) minimized gender-related bias in 
outcomes. 
 
Interpretation: The sample was representative of the 
presbyopic and cataract population, making the results 
generalizable to similar clinical settings. 

 
Visual Outcomes 
Distance Visual Acuity (DVA) 
 
• Postoperative distance vision significantly 
improved from 6/24 to 6/6 (p < 0.001). 
• Interpretation: Cataract surgery effectively 
restores distance vision regardless of IOL type, 
aligning with prior studies showing that lens extraction 
reliably improves distance VA. 
 
Near Visual Acuity (NVA) 
• Multifocal and Trifocal IOLs provided superior 
near vision (N6) compared to Monofocal (N8) and 
EDOF (N8). 
• Interpretation: These findings confirm the 
advantage of multifocal and trifocal IOLs in 
presbyopic correction, supporting previous literature 
that advanced IOL designs enhance near visual 
function. 
 
Intermediate Visual Acuity (IVA) 
• Trifocal and EDOF lenses showed the best 
intermediate vision (N6). 
• Interpretation: Intermediate vision is increasingly 
relevant for tasks like computer use; advanced IOLs 
provide functional benefits beyond traditional distance 
and near outcomes. 
 
Spectacle Independence (Presbyopic Correction) 
• Trifocal (80%) and EDOF (75%) lenses achieved 
the highest spectacle independence, whereas 
Monofocal IOLs were lowest (30%). 
• Interpretation: Spectacle independence strongly 
correlates with IOL design; patients choosing advanced 
lenses are more likely to experience freedom from 
glasses. 
 
Patient Satisfaction 
• Mean satisfaction scores were highest for Trifocal 
(42 ±3) and EDOF (41 ±4) lenses; lowest for 
Monofocal (35 ±5). 
• ANOVA showed statistical significance (p < 0.05). 
• Interpretation: Satisfaction aligns with visual 
performance and independence; patients benefit from 
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advanced IOLs not only functionally but also 
subjectively. 
 
Visual Disturbances (Glare and Halos) 
• Trifocal (25%) and Multifocal (20%) lenses had 
higher incidence of glare and halos compared to 

Monofocal (5%) and EDOF (15%). 
• Interpretation: Trade-off exists between spectacle 
independence/visual quality and optical side effects; 
patient counseling is essential for setting realistic 
expectations. 

 
Comparison Across IOL Types 

Parameter Best Performing IOL 
Distance Vision All (Equal) 
Near Vision Trifocal 
Intermediate Vision Trifocal / EDOF 
Satisfaction Trifocal 
Adaptation Monofocal 

 
• Interpretation: Trifocal lenses generally provide 
the most comprehensive visual outcomes and 
satisfaction, while Monofocal lenses are reliable for 
distance vision but less optimal for presbyopic 
correction. 
 
Clinical Implications 
1. IOL Selection: 
o Surgeons should consider patient lifestyle, visual 
needs, and tolerance for visual disturbances when 
selecting IOLs. 
o Trifocal and EDOF lenses are recommended for 
patients desiring minimal dependence on spectacles. 
2. Patient Counseling: 
o Discuss potential glare and halos with multifocal 
and trifocal lenses to manage expectations. 
3. Postoperative Satisfaction: 
o Satisfaction is multifactorial: improved vision, 
spectacle independence, and adaptation play key roles. 
 
Limitations 
• Sample Size: Relatively small (n=100), limiting 
subgroup analysis. 
• Follow-up Duration: Maximum follow-up was 3 
months; long-term outcomes, adaptation, and 
satisfaction may differ. 
• Single-Center Design: Results may not fully 
generalize to other populations or surgical settings. 
 
Future Directions 
• Larger, multicenter studies to confirm findings and 
assess long-term outcomes. 
• Incorporation of objective visual quality metrics 
(contrast sensitivity, reading speed). 
• Cost-benefit analysis of advanced IOLs in 
presbyopic correction. 
 
Conclusion 
• Cataract surgery significantly improves distance 
vision in all patients. 
• Advanced IOLs (Trifocal, EDOF) offer superior 
near and intermediate vision, higher spectacle 
independence, and greater patient satisfaction. 
• Monofocal lenses remain reliable for distance 
vision but are associated with lower satisfaction and 

greater dependence on glasses. 
• Visual disturbances are higher in multifocal/trifocal 
lenses, highlighting the need for individualized patient 
counseling. 
The findings of this study demonstrate that cataract 
surgery significantly improves visual outcomes in 
patients across all IOL types. Distance vision was 
restored effectively in all groups, confirming the 
reliability of lens extraction for correcting cataract-
induced visual impairment. 
Advanced IOLs, particularly Trifocal and EDOF 
lenses, provided superior functional outcomes for 
near and intermediate vision. These lenses were also 
associated with higher spectacle independence and 
greater patient satisfaction, reflecting their advantage 
in addressing presbyopic correction. 
Monofocal lenses, while effective for distance vision, 
were associated with lower patient satisfaction and 
higher dependence on spectacles, highlighting their 
limitations in presbyopia management. 
The study also identified a trade-off between visual 
benefits and optical side effects, as glare and halos 
were more common in multifocal and trifocal IOL 
users. This underscores the importance of 
individualized patient counseling regarding expected 
outcomes and potential disturbances. 
Overall, the results emphasize that IOL selection 
should be tailored to patient lifestyle, visual needs, 
and tolerance for visual phenomena, with advanced 
IOLs offering the most comprehensive visual 
restoration for presbyopic patients undergoing cataract 
surgery. 
Cataract surgery significantly improves distance 
vision in all patients, confirming its effectiveness in 
restoring visual function. Advanced IOLs (Trifocal 
and EDOF) provide superior near and intermediate 
vision, greater spectacle independence, and higher 
patient satisfaction compared to Monofocal lenses. 
While Monofocal lenses remain effective for distance 
vision, they are associated with lower satisfaction and 
increased reliance on glasses. Visual disturbances, 
such as glare and halos, are more common with 
multifocal and trifocal 
 
lenses, emphasizing the importance of individualized 
patient counseling to align expectations with 
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outcomes. 
 
Recommendations 
Ø Individualized IOL Selection 
a. Surgeons should choose IOL types based on the 
patient’s visual needs, lifestyle, and tolerance for 
optical phenomena. 
b. Advanced IOLs, particularly Trifocal and EDOF 
lenses, are recommended for patients seeking minimal 
dependence on spectacles and superior near and 
intermediate vision. 
 
Ø Patient Counseling 
a. Preoperative counseling should discuss expected 
visual outcomes, including the likelihood of glare, 
halos, or other optical disturbances, especially with 
multifocal and trifocal lenses. 
b. Patients should be informed about the trade-off 
between spectacle independence and potential 
visual side effects. 
 
Ø Managing Expectations 
a. Clearly communicate the limitations of Monofocal 
lenses, emphasizing that while they reliably improve 
distance vision, patients may still require glasses for 
near or intermediate tasks. 
 
Ø Follow-up and Assessment 
a. Conduct structured postoperative follow-ups to 
monitor visual outcomes, adaptation to IOLs, and 
patient satisfaction. 
b. Consider objective measures such as contrast 
sensitivity and reading performance for comprehensive 
assessment. 
 
Ø Future Research and Practice 
a. Encourage larger multicenter studies to validate 
these findings and assess long- term visual outcomes 
and patient satisfaction. 
b. Explore the cost-benefit ratio of advanced IOLs in 
presbyopic correction to guide clinical decision-
making. 
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