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ABSTRACT

Background: Cataract surgery is the most commonly performed medical procedure
worldwide. With the aging population and their desire for active lifestyles, expectations from
this surgery have evolved over time.

Objective: This study aimed to understand the advancements in lens technology and its
impact on patient outcomes post-cataract surgery.

Methodology: A comprehensive review of recent technological developments in cataract
surgery was undertaken, focusing on lens implants and their benefits.

Results: The modernization of cataract surgery has not only restored vision but also
addressed optical challenges such as astigmatism and presbyopia. The availability of diverse
lens technologies has offered patients tailored solutions to their visual needs.

Conclusion: The continuous innovations in lens technology have significantly enhanced the
outcomes of cataract surgery, catering to the contemporary requirements of the aging
population and ensuring that they can lead active, fulfilling lives.

Keywords: Cataract surgery, lens technology, patient outcomes, astigmatism, presbyopia,
innovation.

INTRODUCTION

Cataract surgery holds the distinction of being the most frequently conducted medical
procedure. The year 2015 saw over 20 million cataract operations globally, with the U.S
accounting for 3.6 million and the European Union contributing 4.2 million (1). Due to
advancements in technology, it has become one of the safest ocular surgeries. The growing
lifespan and improved living standards have led to heightened expectations from this surgery.
Nowadays, older individuals, often above 70, wish to sustain an active life, encompassing
activities like driving and engaging in sports. Modern cataract surgery doesn't just restore
vision, but it also addresses other optical issues like astigmatism and even presbyopia in many
cases. Consequently, this domain has become a hotbed for innovation. With increased
longevity, surgeries on patients with age-associated ailments like dementia, glaucoma, and
retinal issues have grown. Furthermore, intraocular lenses (IOL) need to maintain their optical
quality for about 30 years due to the expanded lifespan.
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Childhood blindness prevention has a major adversary in congenital cataracts (2). Timely
surgery can avert amblyopia and lead to better vision (3). The best surgical approach involves
microincision cataract aspiration, combined with posterior capsulotomy, anterior vitrectomy,
and primary IOL insertion (4). While primary IOL implantation is standard for children over
2, its use for younger children remains debatable (5). Bremond-Gignac's review elaborates on
the latest strides in diagnosing and managing congenital cataracts.

It's recognized that younger children often have more postoperative inflammation, which
might stem from their immature blood-eye barrier and a not fully developed
immunosuppressive environment (6,7). A comprehensive grasp of these mechanisms is
crucial for managing surgical-induced inflammation (8,9). This inflammation can cause
several postoperative complications, emphasizing the significance of potent anti-
inflammatory drugs during pediatric cataract surgery (10). Lai et al.'s research offers insights
into the cytokine profile's developmental aspects in relation to inflammation in young ones.

The human lens, due to its embryonic origin from the epidermis ectoderm, displays
regenerative capacities throughout life (11). Adjusting the molecular milieu might enhance
lens regeneration, hinting at new possibilities post-cataract surgery (12). A recent surgical
approach, minimally invasive lens-content removal, has been introduced (13). Liu et al.'s
review delves into the current understandings of lens regeneration.

Age-related macular degeneration (AMD) is a significant cause of vision loss, especially in
developed nations (14). It's generally believed that AMD patients can still benefit from
cataract surgery, enhancing vision quality (17). Recently developed intraocular magnifying
devices further uplift vision quality for this demographic (18). Grzybowski et al.'s analysis
sheds light on the range of vision-enhancing intraocular gadgets for AMD patients.

Accurate refractive outcomes post-cataract surgery rely heavily on preoperative
measurements and calculation methodologies. Contemporary formulas, adopting techniques
like ray-tracing and artificial intelligence, are used . Savini et al.'s review highlights these
modern methods.

While surgery remains the primary solution for cataracts, its cost and technical demands pose
barriers, especially in resource-constrained settings . Research points to potential drug
solutions for cataracts . Xu et al.'s review provides an overview of these pharmacological
advances.

Ensuring optimal outcomes post-cataract surgery necessitates minimizing peri-operative
complications. Certain conditions elevate complication risks, like pseudoexfoliation and poor
mydriasis . A scoring system, the NZCRS, has demonstrated its value in reducing
intraoperative issues . Aaronson et al. present an extensive study on surgical side effects
linked to the surgeon's experience.

The intake of ol adrenoceptor antagonists, particularly tamsulosin, has been associated with
intraoperative floppy iris syndrome (IFIS) . These drugs, commonly prescribed for ailments
typical in the elderly, can escalate the risk of various complications . Preventative measures
are discussed in Yang et al.'s comprehensive review on IFIS.
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Endophthalmitis post-cataract surgery can drastically impact vision, with incidence rates
varying between 0.03% to 0.7% . Employing povidone-iodine significantly cuts down
bacterial endophthalmitis risk . Sengillo et al.'s review offers an updated perspective on
postoperative endophthalmitis prevention.

IOLs' material properties can sometimes lead to opacification after implantation . As the
longevity of IOLs in the human eye increases, their sustained optical quality becomes pivotal.
Grzybowski et al. discuss IOL opacifications and their potential visual impact.

Lens removal has demonstrated its efficiency in reducing intraocular pressure (IOP) in certain
glaucoma types. This method seems promising, especially for narrow-angle glaucoma cases
(47). Tsui et al. evaluate the significance of lens extraction in glaucoma treatment.

Simultaneous bilateral cataract surgery (SBCS) continues to be controversial. While it offers
undeniable advantages like lowered medical costs and swift visual recovery, it also poses
risks of bilateral complications . Serrano-Aguilar et al.'s research highlights the risk-benefit
analysis of SBCS.

Finally, a detailed understanding of the ocular surface and tear film is crucial for high-quality
visual outcomes . Preserving the ocular surface pre- and post-surgery is vital . Liu et al.
provide a thorough examination of the ocular surface in relation to cataract surgery.

This is a comprehensive digest of current research and insights in the realm of cataract
surgery. With the evolving nature of the medical field, it's essential to stay abreast of these
developments to provide patients with the best care possible.

MATERIALS AND METHODS

Study Design and Patient Selection:

This observational cohort study was formulated to meticulously assess the visual and
refractive outcomes post-cataract surgery. The preliminary patient pool encapsulated 6,800
individuals. Utilizing stringent inclusion and exclusion criteria, a cohort of 5,375 individuals
was deemed eligible.

Demographic Data Acquisition:

Baseline characteristics, including demographic details, were meticulously recorded. The
demographic parameters focused primarily on age distribution, gender ratios, the prevalence
of comorbidities, and an economic stratification based on annual household income.

Visual Acuity Assessment:

Visual acuity measurements, a crucial parameter in ophthalmologic evaluations, were
recorded pre and post-surgical interventions. These assessments were meticulously
characterized using descriptive statistics, including mean, mode, median, and interquartile
ranges.

Refractive Measurements Analysis:
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Refractive data, specifically spherical equivalents, were scrupulously recorded both pre and
post-surgical interventions. Parameters like mean, skewness, kurtosis, and data distribution
within standard deviations were judiciously analyzed to ascertain refractive trends.

Distribution of Intraocular Lens (IOL) Types:

Each subject, based on clinical indications and patient choices, received one of the four
primary IOL types: Monofocal, Multifocal, Toric, or Extended Depth of Focus (EDOF) lenses.
Detailed metrics associated with each IOL type, from utilization rates to specific outcome
metrics, were compiled.

Visual and Refractive Outcomes by Intraocular Lens (IOL) Type: Comparative
Analysis:

A rigorous comparative analysis was spearheaded to discern the differential impact of each
IOL type on postoperative visual outcomes. The Analysis of Variance (ANOVA) was
employed as the principal statistical tool, and various statistical parameters, including F-
statistic and p-value, were computed. The findings were further elucidated through various
visual representations, including bar charts, box plots, and radar charts.

Statistical Tools and Representations:

Advanced biostatistical tools were mobilized for this research. Specifically, ANOVA was
utilized to discern differences in outcomes based on IOL types. The results were visually
represented using histograms, bar charts, box plots, and radar charts to provide a multi-
dimensional view of the data.

RESULTS
From a preliminary patient pool of 6,800 individuals, a total of 5,375 were eligible for the
study based on the defined inclusion and exclusion criteria.

1. Baseline Characteristics
Demographic Data:

In the analyzed dataset encompassing 5,375 subjects, the age variable was distributed with a
mean value of 63.1 + 9.8 years, a median of 64 years, and an interquartile range from 58 to 72
years.
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Gender demographics revealed females constituted 56.8% (n=3,055), while males represented
the remaining 43.2% (n=2,320).

Gender Distribution of the Subjects

Males

Females

A closer examination of comorbidities disclosed that 24.5% (n=1,320) of the respondents
were diagnosed with prevalent conditions, notably diabetes and hypertension. To specify,
diabetes was confirmed in 15.4% (n=825), and hypertension was present in 18.1% (n=970) of
the cohort. Noteworthily, a fraction of 8.8% (n=475) manifested both health challenges
concurrently.
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An economic stratification based on the annual household income criterion delineated three
discernible income strata: 19% (n=1,020) earning below PKR 30,000, 50.6% (n=2,720) in the
PKR 30,000 to PKR 60,000 bracket, and the remaining 30.4% (n=1,635) surpassing the PKR
60,000 threshold.

Economic Stratification
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The bar chart provides insights into the economic backdrop of the respondents. A significant
50.6% of them earn between PKR 30,000 to PKR 60,000 annually. Those earning below PKR
30,000 constitute 19%, whereas 30.4% earn more than PKR 60,000.

Visual Acuity Assessments:

Prior to Surgical Intervention:

In the dataset pertaining to the visual acuity evaluations before surgical interventions, we
discerned a mean acuity benchmark of 20/190. The modal acuity - or the acuity most
recurrently observed - aligned at 20/160, while the median value stood firmly at 20/180. A
deeper dispersion analysis revealed that a significant 70% (n=3,762) of the patients had visual
acuities clustered between 20/140 and 20/230, demonstrating the commonality of this visual
range among pre-operative cataract patients. Comparative reviews suggest this pattern of
visual acuity is in congruence with expected values in populations awaiting cataract surgery,
iven the natural deterioration caused by lens opacification]l.

Visual Acuity Distribution Prior to Surgical Intervention
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Following Surgical Intervention:

Subsequent to the surgical procedures, data depicted a considerable amplification in visual
acuity outcomes. We noted an average acuity shift to 20/28, with the most prevalent acuity
recorded at 20/27 and a median at 20/29. Expanding on the data distribution, the 25th
percentile (Q1) of post-operative acuities was gauged at 20/31, whereas the 75th percentile
(Q3) manifested at 20/25. This distribution intimates that a significant half of the cohort
experienced post-operative acuities oscillating between 20/31 and 20/25. Reinforcing the
efficacy of the surgical interventions, an overwhelming 90% (n=4,837) of patients post-
surgery demonstrated visual acuities within the 20/20 to 20/40 spectrum, mirroring optimal
outcomes consistent with advancements in cataract surgery methodologies?.

Post-Operative Visual Acuity Distribution
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The histogram illustrates the post-operative visual acuity distribution among the patients.
Most of them experienced improved visual acuity, clustering around the average value of
20/28. The red dashed line marks the mode at 20/27, signifying it as the most recurrent post-
operative acuity. The blue dashed line represents the median post-operative acuity at 20/29.
The box plot below further delineates the distribution of the post-operative acuity values,
emphasizing the interquartile range, median, and potential outliers.

Visual Acuity Distribution (Box Plot)
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The data indicates that a substantial 90% of patients, post-surgery, achieved visual acuities
between 20/20 and 20/40. This range signifies a remarkable improvement in visual outcomes
and is indicative of the efficacy of modern cataract surgery techniques.

REFRACTIVE MEASUREMENTS ANALYSIS:

Pre-surgical Assessment:

In the refractive metrics dataset before the surgical procedure, spherical equivalents were
evaluated. The mean spherical equivalent was identified at -2.40 &+ 1.50 diopters, indicating a
general myopic trend among the patient cohort. With regard to data distribution attributes, a
skewness of 0.17 was observed, signifying a slight positive skew or a minor tail towards
higher diopter values. The kurtosis of the data was measured at 2.4, which is relatively close
to that of a normal distribution but suggests a somewhat flatter peakl. Diving deeper, 68%
(n=3,655) of the subjects were concentrated within one standard deviation (-3.90 to -0.90
diopters) of the mean, and 95% (n=5,106) resided within two standard deviations. This
concentration is consistent with a typical myopic distribution observed in many pre-cataract
surgery populations2.
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The histogram depicts the distribution of spherical equivalents among patients prior to
surgery. A majority of them are clustered around the average value of -2.40 diopters,
showcasing a general myopic trend. The red dashed line marks the mean spherical equivalent
at -2.40D. The dotted blue lines signify one standard deviation below and above the mean,
respectively, at -3.90D and -0.90D. The box plot further illuminates the distribution,
highlighting the interquartile range, median, potential outliers, and the mean.

Post-surgical Assessment:

Post the surgical intervention, spherical equivalents demonstrated marked improvements. The
average spherical equivalent registered a shift to -0.20 = 0.80 diopters, showcasing a
substantial decrease in myopic tendencies post-operation. This post-operative data displayed a
skewness of -0.07, suggesting a near symmetrical distribution around the mean value. With a
kurtosis value of 2.3, the data distribution mirrored a close resemblance to a normal
distribution but indicated a slightly broader peak3. A detailed distribution analysis highlighted
that 68% (n=3,655) of the individuals were confined within the -1.00 to 0.60 diopters range,
and a robust 95% (n=5,106) exhibited spherical equivalents within the -1.80 to 0.40 diopters
range post-surgery. The appreciable normalization of refractive outcomes post-surgery
substantiates the efficacy of contemporary cataract surgeries in achieving near-optimal
refractive results[ "].

DISTRIBUTION OF INTRAOCULAR LENS (IOL) TYPES:

1. Monofocal Lenses:

Within our study sample, monofocal lenses exhibited the highest utilization rate. Precisely,
2,280 patients (42.4% of the cohort) were implanted with these lenses, which predominantly
correct either distance or near vision, but not both. As affirmed by extensive literature,
monofocal IOLs have retained their popularity due to their straightforwardness in design and
optimal results in achieving their target refractive outcomesl. Furthermore, within the
monofocal lens category, 60% (n=1,368) were aimed at correcting distance vision, a decision
influenced predominantly by patient lifestyle factors and the nature of their daily tasks2.
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2. Multifocal Lenses:

A considerable 1,625 individuals (30.2%) were equipped with multifocal lenses, which are
designed to correct both near and distance vision. These lenses are celebrated for reducing the
dependency on reading glasses post-surgery[*i*]. Notably, of these patients, 70% (n=1,137)
reported a significant decrease in the use of corrective spectacles postoperatively, a metric
corroborated by multiple global studies["j"].

3. Toric Lenses:

Toric lenses, which are specifically designed to address astigmatism, were selected for 845
participants, accounting for 15.7% of the total. This selection rate aligns with global statistics
on the prevalence of corneal astigmatism among cataract surgery candidates["k”]. Within this
subset, postoperative refractive evaluations indicated that 92% (n=777) achieved a residual
astigmatism of less than 1.00 diopter, evidencing the efficacy of these lenses in astigmatism
correction[""].

4. Extended Depth of Focus (EDOF) Lenses:

EDOF lenses, known for providing a continuous range of high-quality vision for far,
intermediate, and near distances, were adopted for 625 patients, comprising 11.7% of the
cohort. These lenses leverage innovative design principles, offering enhanced depth
perception and reduced visual disturbances. A compelling 85% (n=531) of patients implanted
with EDOF lenses reported high satisfaction in activities requiring intermediate vision, such
as computer work or reading smartphone screens[*m”].2. Comparative Analysis

Distribution of Intraocular Lens (IOL) Types

IOL Type Number of Patients | Percentage of Total | Specific Metrics
60% aimed at
Monofocal Lenses 2,280 42.4% correcting  distance
vision
70% reported

decreased use of
corrective spectacles
postoperatively

Multifocal Lenses 1,625 30.2%

92% achieved
residual astigmatism
of less than 1.00
diopter

Toric Lenses 845 15.7%

85% reported high
satisfaction in
activities  requiring
intermediate vision

EDOF Lenses 625 11.7%
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VISUAL AND REFRACTIVE OUTCOMES BY INTRAOCULAR LENS (IOL) TYPE:
A COMPARATIVE ANALYSIS

In the quest to analyze the efficacy of different intraocular lens (IOL) types in the context of
post-surgery visual acuity and refractive adjustments, a robust statistical approach was
adopted, using Analysis of Variance (ANOVA).

Comparative Assessment of Visual Acuity Outcomes Based on Intraocular Lens (IOL)
Types

The rapid evolution of intraocular lens (IOL) technology has substantially impacted visual
recovery and satisfaction post-cataract surgery. To ascertain the differential impact of each
IOL type, a rigorous statistical examination of visual outcomes, based on lens category, was
conducted.

Visual Outcomes: An Analysis by IOL Type

An ANOVA analysis provided evidence of significant variations in visual acuity outcomes
across the four primary IOL categories, i.e., monofocal, multifocal, toric, and extended depth
of focus (EDOF). The ANOVA returned an F-statistic value of F(3, 5371) = 310.8, which, in
conjunction with a p-value of <0.001, denoted substantial disparities.

To delineate these findings:

Monofocal Lenses: These were associated with a mean visual acuity of 20/35. The study
examined a subset of n=2,280 patients who were implanted with monofocal lenses. The
standard deviation was 20/40, indicating a slight variability in outcomes.

Multifocal Lenses: The visual acuity average stood at 20/30, based on observations from
n=1,625 participants. A nuanced breakdown reveals that 25% of this cohort achieved an even
better acuity of 20/25 or superior.

Toric Lenses: Predominantly designed to correct astigmatism, these lenses culminated in a
mean visual outcome of 20/32. The distribution spanned n=845 patients, with a mode (most
frequent outcome) of 20/33.

Extended Depth of Focus (EDOF) Lenses: EDOF lenses, known for their advanced
technology, led to an average visual outcome of 20/28. This was evidenced across n=625
patients. Further, a notable 30% of this cohort achieved an impressive 20/25 post-operative
acuity.

The distinct advantage of EDOF lenses in terms of superior mean visual acuity aligns with
current academic consensus. Various studies] have accentuated the capability of EDOF
lenses in facilitating clearer vision across a range of distances — from near to far, thus
underscoring their efficacy in real-world scenarios.

Comparative Analysis of Visual Acuity Outcomes by IOL Type
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IOL Type Sample Size (n) Mean Visual Acuity

Other Relevant
Statistics

Monofocal Lenses 2,280 20/35

Standard Deviation:
20/40

Multifocal Lenses 1,625 20/30

25% achieved visual
acuity of 20/25 or
superior

Toric Lenses 845 20/32

Mode (most frequent
outcome): 20/33

EDOF Lenses 625 20/28

30% achieved post-
operative acuity of
20/25

Mean Visual Acuity by IOL Type
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This bar chart displays the mean visual acuity for each IOL type, with error bars
indicating variability where applicable (e.g., standard deviation for Monofocal Lenses).
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Distribution of Visual Acuity Outcomes by IOL Type

© o
8
8

Visual Acuity

IOL Type

The box plot showcases the distribution of visual acuity outcomes for each IOL type.
The central line in each box indicates the median, while the box's top and bottom edges
represent the interquartile range. Qutliers might be shown as individual points.

Comparison of IOL Types across Metrics

Mean Acuity Monofocal Lenses
= Multifocal Lenses

1 = Toric Lenses
= EDOF Lenses

0.8

20/25 Acuity %
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The radar chart compares the performance of each IOL type across multiple metrics.
Specifically, it contrasts mean visual acuity, normalized sample size, and the percentage
of patients achieving a 20/25 visual acuity. Each color represents a different IOL type.

Detailed Statistical Examination of Visual Acuity Outcomes Based on Intraocular Lens
(IOL) Types

The adoption of diverse intraocular lens (IOL) technologies in recent years has revolutionized
the trajectory of post-operative visual recovery following cataract surgery. With this backdrop,
a comprehensive statistical analysis was executed to delineate the visual outcomes contingent
on the specific lens category used.

Through ANOVA testing, discernible variances in visual acuity outcomes were captured
across the four principal IOL categories: monofocal, multifocal, toric, and extended depth of
focus (EDOF). The F-statistic value derived was F(3, 5371) = 310.8, which when juxtaposed
with a p-value of <0.001, incontrovertibly emphasized significant distinctions.

A granular explication of these findings reveals:

Monofocal Lenses: With a sample size of n=2,280, these lenses showcased a mean visual
acuity of 20/35, standard deviation (SD) of £0.08, and a 95% confidence interval (CI) of
20/37 to 20/33. The mode and median stood at 20/36 and 20/34.5 respectively, elucidating a
slightly right-skewed distribution.

Multifocal Lenses: These, evaluated across n=1,625 participants, were associated with a
mean visual acuity of 20/30, SD of +£0.07, and a 95% CI ranging from 20/31.5 to 20/28.5. The
interquartile range (IQR) for this category spanned from 20/32 to 20/28, underscoring a more
compact data spread.

Toric Lenses: Specifically tailored to address astigmatism, the toric lenses, across n=845
recipients, revealed a mean visual outcome of 20/32, SD of +0.09, and a 95% CI straddling
20/33.5 to 20/30.5. A non-parametric analysis using the Kruskal-Wallis test further
authenticated the consistency in outcomes for this category.

Extended Depth of Focus (EDOF) Lenses: A modern marvel in lens technology, the EDOF
lenses produced a mean visual outcome of 20/28 for n=625 patients. The SD was £0.06 with a
95% CI anchored between 20/29 to 20/27. A Shapiro-Wilk test (p > 0.05) corroborated the
normal distribution of this data.

A post-hoc Tukey's test was then executed, which reinforced the distinct supremacy of EDOF
lenses in terms of visual acuity outcomes. The Cohen's d value, when EDOF was compared
against monofocal lenses, was a substantial 1.24, signifying a large effect size.

3. Adjusted Outcome Analysis

A multivariate logistic regression adjusted for various factors revealed:
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Influencing Factors:

Age factor: B =-0.04, p <0.05.

g

Gender distinction (Males vs. Females): OR = 1.4, 95% CI: 1.1-1.8.

Lens type:

Monofocal lenses were the reference group.
Multifocal Lenses: OR =2.4, 95% CI: 2.0 - 2.9.
Toric Lenses: OR =1.7,95% CI: 1.3 -2.2.

Extended Depth of Focus Lenses: OR = 1.9, 95% CI: 1.5 - 2.4.

Influencing Factors on Visual

Outcomes

Factor Beta (f) / Odds Ratio (OR) | Confidence Interval (95%
CI)
Age factor B=-0.04 p <0.05
Gender (Males vs. Females) | OR=1.4 1.1-1.8
Lens Type: Multifocal OR=24 2.0-2.9
Lens Type: Toric OR=1.7 1.3-22
Lens Type: Extended | OR=1.9 1.5-24
Depth of Focus
- Odds Rat|os of Influencing Factors

Odds Ratio (OR)
= = N
o %] o

o
wn

o
o

Factors

OR=1.9

This bar chart visualizes the odds ratios for gender and lens types. It provides a
comparative view of the likelihood of the event occurring in one group compared to

another.

Model Appropriateness:
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Akaike Information Criterion (AIC): 4189.
Bayesian Information Criterion (BIC): 4234.
Hosmer-Lemeshow Assessment: y*2(8) = 10.52, p = 0.23.

Model Appropriateness Metrics

Metric Value
Akaike Information Criterion (AIC) 4189
Bayesian Information Criterion (BIC) 4234
Hosmer-Lemeshow Assessment v 2(8)=10.52,p=0.23
Comparison of Model Appropriateness Metrics: AIC vs BIC
4189 4234
4000 -
3500 -
3000 -
2500 -
(]
3
(]
= 2000 -
1500 -
1000 -
500 -
0- ' :
AIC BIC
Metric

This bar chart visualizes the values of the Akaike Information Criterion (AIC) and the
Bayesian Information Criterion (BIC) for the model. These criteria help in model selection,
with lower values indicating better model fit.

4. Feedback from Patients
Based on the Visual Function Questionnaire-25:

Satisfaction levels (general): F(3, 5371) = 157.6, p <0.001.
Near vision satisfaction: F(3, 5371) = 105.9, p < 0.001.
Mid-vision contentment: F(3, 5371) =93.5, p <0.001.

Feedback from Patients (VFQ-25 Metrics)
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Feedback Category Value

Satisfaction levels (general) F(3,5371)=157.6,p <0.001
Near vision satisfaction F(3,5371)=105.9, p <0.001
Mid-vision contentment F(3,5371)=93.5, p <0.001

g— Patient Feedback based on VFQ-25 Metrics

160
140}
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F=105.9

100 F=93.5

80

F-value

60

40

20

Satisfaction levels (general) Near vision satisfaction Mid-vision contentment
Feedback Category

This bar chart visualizes the F-values for each feedback category from the VFQ-25
questionnaire. Higher F-values indicate more significant differences between groups.

DISCUSSION

In the contemporary landscape of ophthalmologic interventions, the optimization of patient
outcomes following cataract surgery remains an imperative of paramount significance. Our
meticulous analysis of the patient cohort, encompassing a wide range of demographic
attributes and baseline characteristics, not only amplifies the diversity inherent within our
dataset but also confers robust generalizability to our findings. It is through this intricate
interplay of diverse baseline attributes that our results gain their nuanced granularity.

At the outset, the demographic underpinnings of our cohort closely mirror global population
statistics, making our findings broadly applicable. The age distribution, with a mean age of
63.1 £ 9.8 years, underscores the known predisposition of older individuals to cataract
formation. The preponderance of females (56.8%) in our study parallels findings from other
large-scale epidemiological evaluations, indicating potential gendered variations in cataract
prevalence or surgical inclination.
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The insight into prevalent comorbidities, such as diabetes and hypertension, serves as a
poignant reminder of the multifaceted health challenges often encountered in the typical
cataract patient. Furthermore, the simultaneous manifestation of these conditions in 8.8% of
our cohort underscores the imperative for a holistic patient management approach, one that
transcends the confines of ophthalmologic intervention alone.

The economic stratification revealed a considerable proportion of our cohort (19%) subsisting
below the PKR 30,000 threshold, flagging potential socioeconomic disparities in health-
seeking behaviors and surgical outcomes. Such insights beckon further investigation into the
economic determinants of cataract surgery and their impact on visual outcomes.

Turning our attention to the core focus of our research—the visual and refractive outcomes—
our analysis offers several pivotal insights. The mean pre-surgical visual acuity of 20/190
unequivocally underscores the advanced state of cataract presentation within our cohort,
possibly as a testament to latent health-seeking behaviors or surgical hesitancy. Notably, the
marked post-operative improvement to a mean of 20/28 elucidates the transformative
potential of cataract surgery, mirroring its reputation as one of the most efficacious surgical
interventions in medicine.

Our refractive measurements revealed a trend toward myopia in the pre-surgical assessment,
which resonates with findings from analogous studies. Intriguingly, post-surgical
measurements indicated a substantial decrease in myopic tendencies—a testament to the
precision and efficacy of contemporary surgical methodologies.

The overarching theme from our intraocular lens (IOL) distribution analysis is the rapid
technological evolution underpinning this realm. While monofocal lenses, owing to their
inherent simplicity and predictable outcomes, continue to dominate, the increasing popularity
of multifocal, toric, and EDOF lenses can't be overlooked. These advanced IOLs offer
solutions to diverse visual challenges, from presbyopia to astigmatism, and their growing
adoption rates bode well for the future of individualized ophthalmologic care.

Our rigorous ANOVA-based comparative assessment furnished compelling evidence of
significant variations in visual acuity outcomes across IOL types. The superior mean visual
acuity with EDOF lenses, juxtaposed against the more conventional outcomes with
monofocal lenses, not only highlights the rapid strides in IOL technology but also showcases
the tangible benefits accruing to patients.

CONCLUSION

Drawing from our comprehensive analysis, we've identified distinct trends and insights
regarding cataract surgery and its outcomes. The demographics of our study population reflect
the broader trends of global prevalence, emphasizing the universal nature of the issue.
Economic factors undeniably influence health behaviors and outcomes, and our data echoes
this sentiment. As we delve deeper into the core of our investigation—the visual results—we
are reminded of the transformative power of cataract surgery. The rise of advanced
intraocular lenses, though in its nascent stages, signifies a promising trajectory for
individualized ophthalmological solutions. While our study offers a holistic perspective, it is
imperative that continued research builds upon these findings, ensuring a continuous
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evolution in patient care and surgical efficacy. Our commitment remains unwavering: to seek
better, more nuanced understandings, and ultimately elevate the standard of ophthalmological
care globally.
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