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Abstract

Background/Objectives: This study compares postoperative outcomes of cataract surgery between
Jewish and Arab populations in Northern Israel, evaluating demographic characteristics,
comorbidities, cataract severity, and visual recovery. The aim is to identify ethnic disparities and
the factors influencing surgical outcomes in elderly patients. Methods: A retrospective cohort study
was conducted at Ziv Medical Center, Safed, Israel, including 251 elderly patients who underwent
cataract surgery in 2023. Patients were categorized by ethnicity (Jewish, n=149; Arab, n=102) and
stratified by age (60-69, 70-79, 280 years). Data on demographics, systemic comorbidities, cataract
type, and postoperative visual acuity were collected from electronic medical records. Statistical
analysis included chi-square tests, t-tests and logistic regression. Results: Jewish patients
demonstrated significantly better postoperative visual acuity compared to Arab patients (n=102),
with median Snellen acuity of 20 (IQR 12-60) vs. 30 (IQR 15-60), respectively (p = 0.019). The Arab
group had higher rates of hypertension (p = 0.038) and diabetes mellitus (p = 0.004), both associated
with increased cataract severity and postoperative complications. Posterior sub-capsular cataracts
were more prevalent in the Arab population (p = 0.043), along with a higher incidence of
postoperative complications such as corneal edema and posterior capsule opacification.
Conclusions: Significant ethnic disparities were observed in cataract severity, comorbidity burden,
and postoperative outcomes. The Arab cohort experienced poorer visual recovery and higher
complication rates, likely influenced by systemic health factors and healthcare interventions.
Targeted strategies, including early screening, improved education and tailored postoperative care,
are essential address these disparities. and optimize outcomes across populations.

Keywords: cataract surgery; visual outcomes; ethnic disparities; comorbidities; elderly patients;
health equity

1. Introduction

Cataract is defined as a partial or complete clouding or opacification of the normally transparent
lens of the eye or its surrounding capsule [1]. While initially slow to progress and minimally
disruptive, cataracts tends to worsen with age, particularly after the fourth or fifth decade, ultimately
interfering with daily functioning [2]. Cataracts are the leading cause of reversible visual impairment
among the elderly worldwide, defined as individuals aged 65 and older [1,3]. Nearly half of people
in their early 70s and almost all in their 90s develop clinically significant cataracts. According to the
National Eye Institute, the overall prevalence of cataracts is 17.1%, with an estimated 38 million
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individuals expected to be affected by 2030 [4]. In middle and low-income countries, cataracts account
for 50% of all cases of blindness cases, compared to only 5% in high-income regions [5].

Cataract surgery remains the most effective treatment, with high success rates and significant
improvements in vision and quality of life. However, as global life expectancy increases, so does the
demand for cataract surgery among older adults, along with the need to better understand and
manage age-related surgical risks [6]. Complications in elderly patients are a growing concern.
Intraoperative risks include posterior capsule rupture, floppy iris syndrome, and iris or ciliary body
injury [1,7]. Postoperative complications range from transient intraocular pressure elevation and
corneal edema, to late issues such as posterior capsule opacification, cystoid macular edema, and
retinal detachment [1,7-11]. Although uncommon with modern surgical techniques, these
complications can significantly impact outcomes and patient quality of life.

Several ocular features have been associated with increased intraoperative risk, including small
pupils, white cataracts, unstable capsular bags, and the absence of a red reflex [12-14]. Early
identification of these factors is essential for preventing complications and optimizing outcomes.

Ethnicity has also been shown to influence cataract prevalence, severity, and surgical outcomes.
Disparities in access to care and postoperative results have been reported across ethnic groups [15].
However, limited data exist on outcomes within multiethnic populations treated within the same
healthcare system. A retrospective study conducted at Soroka University Medical Center, Israel
(2009-2016), compared cataract surgery outcomes in late elderly patients (mean age 92.6 years) versus
middle elderly patients (mean age 75.2 years), revealing more advanced cataracts and worse visual
outcomes in the older group [6]. To date, no similar studies have been carried out at Ziv Medical
Center in Safed, which serves a diverse regional population representing various ethnicities from
Northern Israel, highlighting the need for localized data to assess potential ethnic disparities in
surgical outcomes.

The primary objective of this study is to examine and compare the demographic characteristics,
clinical features, and postoperative outcomes of cataract surgery between Jewish and Arab
populations in Northern Israel. Specifically, the study aims to assess the prevalence and incidence of
postoperative complications and visual recovery within these groups. These findings are intended to
provide valuable insights into the burden of cataracts on patients, caregivers, healthcare providers,
and the broader health system. By identifying ethnicity-specific differences, this study aims to
elucidate ethnicity-specific disparities to advance a nuanced understanding of the determinants
influencing cataract surgery outcomes among diverse populations in Israel.

2. Materials and Methods

This single-center, retrospective cohort study underwent cataract surgery between January 1st,
2023 and December 31st, 2023. in the Department of Ophthalmology at Ziv Medical Center, Safed,
Israel. Patient data were collected from the hospital’s electronic medical records (EMR) database,
including demographic variables (age, sex and ethnicity), ocular and systemic comorbidities, cataract
type classification (Nuclear sclerotic (NS), Cortical, and Posterior sub-capsular cataracts), as well as
postoperative outcomes (incidence of intraoperative complications, postoperative ocular
comorbidities, pre- and postoperative uncorrected (UCVA) and best-corrected distance visual acuity
(BCVA)). Inclusion criteria required patients to have no history of prior ocular surgery, a pre-
operative best-corrected visual acuity (BCVA) of 6/12 or worse. Exclusion criteria included age less
than 60 years, evidence of corneal diseases (e.g., corneal dystrophies, ectasias), glaucoma, or retinal
pathologies (e.g., Diabetic Retinopathy, Hypertensive Retinopathy, Retinal Detachment (RD), or Age-
related macular degeneration (AMD)) and patients with less than one month of postoperative follow-
up.

The patients included in this study represent the complete dataset of cataract surgeries
performed during the study period with full available records (Table 1). Patients were categorized
into two ethnic groups, Jewish and Arab, and further stratified by age into three subgroups. This
stratification enabled a more detailed comparative analysis of surgical outcomes across different
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demographic and age groups: early elderly (6069 years), middle elderly (70-79 years) and late
elderly (80-90 years and above 90 years).

Statistical Analysis:

Statistical analyses were conducted using IBM SPSS Statistics version 27 (IBM Corp., Armonk,
NY, USA). Continuous variables were presented as means and standard deviations (SD), and
categorical variables were summarized as frequencies and percentages. Differences in continuous
variables between groups were assessed using the Mann-Whitney U test due to non-normal
distributions. Categorical variables were compared using Pearson’s chi-square (x?) test or Fisher’s
exact test, as appropriate. All statistical tests were two-sided, and a p-value of <0.05 was considered
statistically significant.

3. Results

The study included 251 patients who underwent cataract surgery in 2023, comprising 149 (59%)
of Jewish ethnicity and 102 (41%) of Arab ethnicity.

Table 1. Demographic Characteristics of Patients Undergoing Cataract Surgery by Ethnicity.

Characteristics Jews (n=149) Arabs (n=102) P value
Age (mean+SD) 73.5 (£7.2) 73.7 (£7.4) 0.770
Gender male (%) 74 (49.7) 51 (50.0) 0.960
Comorbidities and risk factors

Hypertension (%) 74 (49.7) 67 (65.7) 0.038
Diabetes (%) 78 (52.3) 67 (65.7) 0.004
COPD (%) 25 (16.8) 18 (17.6) 0.832
Dyslipidemia (%) 68 (45.6) 52 (51.0) 0.197

Values represent the number of patients, and their percentage is presented in parenthesis unless
otherwise stated. COPD= chronic obstructive pulmonary disease

The mean age in the Jewish group was 73.52 years (SD = 7.17), while the Arab group had a
slightly higher mean age of 73.71 years (SD = 7.42). This difference was not statistically significant (p
= 0.770). The standard deviation reflects a moderate variability in age for both groups. The standard
error of the mean was marginally lower in the Jewish cohort (SEM = 0.587) compared to the Arab
cohort (SEM = 0.735), suggesting a slightly more precise age estimate in the Jewish group.

Gender distribution was nearly identical between the groups: 50.3% female and 49.7% male in
the Jewish cohort, compared to 50.0% female and 50.0% male in the Arab cohort (p = 0.960). These
results indicate that potential differences in postoperative outcomes are unlikely to be influenced by
confounding differences in age or gender between the groups.

To further explore the influence of age on surgical outcomes, patients were stratified into three
groups: early elderly (60-69 years), middle elderly (70-79 years), and late elderly (=80 years). Across
both ethnic groups, a trend of reduced postoperative visual acuity improvement was observed with
advancing age. The early elderly subgroup exhibited the greatest gain in visual acuity by
postoperative day 30, particularly among Jewish patients. In contrast, the late elderly subgroup
showed more modest visual recovery and a slightly higher rate of postoperative complications,
including corneal edema and posterior capsular opacification. However, these differences did not
reach statistical significance (p > 0.05). This trend may reflect increased ocular and systemic fragility
with age, as well as a higher prevalence of dense cataracts and comorbid conditions in the older
cohorts. While age alone was not an independent predictor of poor outcome in the multivariable
model, it remains a relevant clinical consideration when evaluating prognosis and recovery
expectations.

A comparison of systemic comorbidities between the Jewish and Arab populations revealed
significant differences in the prevalence of certain conditions. Hypertension was more common in
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the Arab cohort (p = 0.038), as was diabetes mellitus (p = 0.004). In contrast, no significant differences
were observed for chronic obstructive pulmonary disease (COPD) (p = 0.832) or hyperlipidemia (p =
0.197).

As shown in Table 1, diabetes mellitus demonstrated a notably higher mean rank in the Arab
group compared to the Jewish group (139.67 vs. 116.64), indicating a substantially greater prevalence.
Although the prevalence of COPD was comparable between the groups, the overall burden of
comorbidities appeared higher in the Arab population, with diabetes mellitus representing the most
marked disparity. The use of mean ranks in this context reflects the relative distribution of
comorbidity prevalence between the two groups.

Visual acuity measurements were assessed at three time points: preoperatively, on postoperative
day 1, and on postoperative day 30, to evaluate and compare visual outcomes between the Jewish
and Arab patient groups (Table 2).

Table 2. Visual acuity measurements.

Visual Acuity Jews (n=149) Arabs (n=102) P value
Snellen (median, IQR)

Preoperative 36 (20-60) 36 (18-60) 0.629
Postoperative day 30 20 (12-60) 30 (15-60) 0.019
LogMar (median, IQR)

Preoperative 0.7 (0.5-1.0) 0.7 (0.4-1.0) 0.785
Postoperative day 30 0.5 (0.3-0.8) 0.7 (0.4-1.0) 0.031
LogMar (mean+SD)

Preoperative 0.80 (£ 0.37) 0.80 (£ 0.35) 0.989
Postoperative day 1 0.62 (£ 0.34) 0.70 (£ 0.36) 0.074
Postoperative day 30 0.37 (x 0.31) 0.44 (x 0.30) 0.019

IQR = interquartile range; LogMAR = logarithm of the minimum ang]le of resolution

Preoperative visual acuity was statistically comparable between groups, with both exhibiting a
mean LogMAR of 0.80 (p = 0.989), indicating no significant baseline differences in ocular function. By
postoperative day 1, a trend toward better visual acuity was observed in the Jewish group (mean
LogMAR 0.62) compared to the Arab group (mean LogMAR 0.70), though the difference did not
reach statistical significance (p = 0.074). However, by postoperative day 30, this difference became
statistically significant: The Jewish group demonstrated a lower mean LogMAR of 0.37 versus 0.44 in
the Arab group (p = 0.019), reflecting a superior visual improvement over time. These findings
suggest that while both groups began with equivalent visual acuity and exhibited early postoperative
gains, the Jewish population experienced a greater and more sustained improvement by the 30-day
follow-up. The results highlight a potential disparity in long-term visual recovery, warranting further
investigation into postoperative care adherence, access to follow-up, and broader systemic factors
that may influence surgical outcomes across different population groups. (Figure 1).
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Figure 1. Cluster Bar chart - Comparison of LogMAR Visual Acuity Preoperatively and Postoperatively in Jewish
and Arab Populations Undergoing Cataract Surgery. Comparison of mean LogMAR visual acuity between
Jewish and Arab patients at three time points: preoperative, postoperative day 1, and postoperative day 30.
Preoperative visual acuity was identical across groups (mean = 0.80, p = 0.989). On postoperative day 1, a non-
significant trend toward better visual acuity was noted in the Jewish group (p = 0.074), becoming statistically

significant by day 30 (p = 0.019). Lower LogMAR values indicate better visual acuity.

Significant differences were observed in the prevalence and severity of specific cataract types
between the Jewish and Arab populations, as detailed in Table 3. Posterior sub-capsular (PSC)
cataracts were significantly more prevalent in the Arab group (50%), compared to the Jewish group
(36.9%) (p = 0.043). In contrast, no significant differences were noted in the prevalence of cortical
cataracts (p = 0.072) or nuclear sclerosis (p = 0.492) between both groups.

Table 3. Comparison of cataract types between Jewish and Arab populations.

Cataract type Jews (n=149) Arabs (n=102) P value
PSC (%) 55 (36.9) 51 (50) 0.043
Cortical (%) 48 (32.2) 45 (44.1) 0.072
NS (%) 130 (87.2) 92 (90.2) 0.492

PSC= Posterior sub-capsular, CS= Cortical, NS= Nuclear sclerosis.

These results suggest that while posterior sub-capsular cataracts are more common among the
Arab cohort, the occurrence of other cataract types remains comparable across the populations
studied. The increased severity of cataracts observed in the Arab group highlights the need for further
investigation into potential contributing factors such as genetic predispositions, environmental
exposures, and disparities in healthcare access.

The incidence of postoperative complications following cataract surgery differed between the
Jewish and Arab populations, as summarized in Table 4.
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Table 4. Postoperative complications in Jews and Arab cohorts.

Complications Jews (n=149) Arabs (n=102) P value
Corneal edema (%) 24 (16.1) 43 (42.2) <0.001
Elevated IOP (%) 6 (4.0) 4 (3.9) 1.0000
Posterior capsular opacification (%) 4 (2.7) 12 (11.8) 0.0067
Posterior capsular rupture (%) 4(2.7) 7 (6.9) 0.1273
IOL Dislocation (%) 7 (4.7) 3(2.9) 0.7443
Retained lens fragments 6 (4) 2(2) 0.478

IOP=intraocular pressure, IOL= intraocular lens.

In the Jewish cohort, 39% of patients experienced no postoperative complications, while 61%
reported at least one complication. The most frequently observed complication was corneal edema
occurring in 16.1% of cases, followed by elevated intraocular pressure (IOP) (4.0%), posterior capsular
rupture (2.7%), intraocular lens (IOL) dislocation (4.7%), posterior capsular opacification (2.7%), and
retained lens fragments (4.0%). In contrast, only 30.4% of patients in the Arab cohort experienced no
complications, suggesting a higher overall complication rate in this group. Corneal edema was
significantly more prevalent among Arab patients, affecting 42.2% compared to 16.1% in the Jewish
cohort (p<0.001). Posterior capsular opacification was also more common among Arab patients
(11.8% vs. 2.7%, p=0.0067). The rates of elevated IOP (3.9% vs. 4.0%), posterior capsular rupture (6.9%
vs. 2.7%), IOL dislocation (2.9% vs. 4.7%), and retained lens fragments (2.0% vs. 4.0%) did not differ
significantly between the two groups. These differences in complication profiles are illustrated in

Figure 2.
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Figure 2. Cluster Bar chart - Bar chart- Postoperative complications in the Jewish and Arab populations. The
graph highlights the percentage of patients experiencing specific complications, such as corneal edema, elevated
intraocular pressure (IOP), posterior sub-capsular (PSC) opacification, posterior capsular rupture, intraocular
lens (IOL) dislocation, and retained lens fragments.

To statistically evaluate differences in postoperative complication rates between groups, a
Mann-Whitney U test was conducted. This non-parametric test is appropriate for comparing two
independent groups when the dependent variable is ordinal or non-normally distributed. Results
demonstrated a significant difference: The Arab group had a higher mean rank (149.12) compared to
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the Jewish group (110.17), indicating a greater likelihood of postoperative complications. The sum of
ranks was 15,210.5 for Arabs and 16,415.5 for Jews, from a total sample size of 251 patients. Although
the U statistic was not explicitly reported, the marked difference in rank distributions suggests
statistical significance.

Supporting this, a chi-square analysis of complication types yielded a p-value of < 0.001,
confirming that the observed differences are unlikely due to chance. These results highlight a
potential disparity in postoperative outcomes between the two populations, warranting further
investigation into contributing factors such as comorbidities, healthcare access, or perioperative
management protocols.

4. Discussion

This study highlights significant disparities in cataract surgery outcomes between Jewish and
Arab elderly patients in northern Israel, despite both groups receiving care at the same tertiary
hospital and ophthalmology department. While baseline demographics such as age and gender were
comparable, key differences emerged in comorbid conditions, cataract severity, surgical outcomes,
and postoperative complications.

Arab patients exhibited a higher prevalence of systemic comorbidities, particularly hypertension
and diabetes mellitus conditions known to accelerate cataract formation and thus increase surgical
complexity [16]. These findings correspond with the greater proportion of posterior sub-capsular
cataracts and higher cataract severity scores observed in this cohort, suggesting that disparities in
general health status may lead into worse ophthalmologic profiles at the time of presentation.

Socioeconomic status likely contributed to the disparities observed in this study. As a known
determinant of healthcare access and quality [17], lower socioeconomic conditions in the Arab
population may have led to delays in seeking care, resulting in more advanced cataract severity at
presentation and a more complex postoperative course.

Postoperative visual outcomes further underscore these differences. While both cohorts had
comparable baseline visual acuity, the Jewish group exhibited significantly greater visual
improvement by postoperative day 30. Although the incidence of major intraoperative complications
such as posterior capsular rupture and intraocular lens (IOL) dislocation was similar across groups,
the Arab cohort experienced a higher rate of mild yet vision-affecting complications, particularly
corneal edema and posterior capsular opacification (PCO).

A critical, yet often under-recognized, factor influencing postoperative recovery is patient
compliance with the prescribed eye drop regimen. Adherence to topical corticosteroids, non-steroidal
anti-inflammatory drugs (NSAIDs), and antibiotic drops is essential for minimizing postoperative
inflammation, preventing infection, and reducing the risk of vision compromising complications
such as cystoid macular edema, persistent corneal edema, and PCO [18]. Noncompliance may hinder
optimal healing and could partially explain the increased incidence of minor postoperative
complications observed in the Arab group. Ensuring consistent and timely use of these medications
during the immediate postoperative period is therefore vital to realizing the full therapeutic potential
of cataract surgery.

These complications may also be attributed to longer phacoemulsification times necessitated for
denser, more mature cataracts [19], which are more common in patients with delayed presentation.
Although not immediately sight-threatening, such complications can prolong recovery and limit
ultimate visual acuity outcomes [19].

Despite both populations receiving care within the same institutional setting, patient-level and
interpersonal factors likely contributed to these disparities. Language barriers and varying levels of
health literacy may have impeded understanding of postoperative instructions, reducing adherence
to prescribed drop regimens and follow-up visits. These communication challenges are especially
consequential in postoperative care, where multiple medications with frequent dosing are required.
Furthermore, cultural perceptions of surgery, reliance on family-based decision-making, and
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apprehension toward medical interventions more common in traditional communities may further
delay care-seeking behavior and surgical acceptance [20].

In addition, the experience level of the operating ophthalmologist is an important consideration
in surgical outcomes, especially in complex or dense cataracts [21]. Although all procedures were
conducted within the same tertiary facility, variability in surgical expertise among staff and trainees
likely existed. Denser cataracts, more frequently seen in the Arab cohort, often require advanced
technical skill and longer surgical duration factors that elevate the risk of intra- and postoperative
complications, particularly when surgeries are performed by less experienced surgeons [22].
Allocating more complex cases to senior surgeons or enhancing supervision protocols may help
mitigate such risks and improve outcomes in high-risk patients.

Timing of surgical intervention is also a critical determinant of outcomes. In this study, delayed
presentation in the Arab cohort likely contributed to both higher cataract severity and greater
complication rates. Contributing factors may include variability in referral patterns, limited access to
primary or specialist eye care, and systemic barriers that hinder effective navigation of the healthcare
system.

While this study focused primarily on clinical outcomes, a more comprehensive evaluation
including long-term visual function and patient-reported quality-of-life metrics is essential to fully
assess the impact of the observed disparities. Future research should adopt prospective designs and
include larger, more diverse cohorts to further elucidate the multifactorial nature of cataract
outcomes. Additionally, examining the influence of socioeconomic factors, cultural beliefs, eye drop
adherence, and overall postoperative compliance may provide valuable insights for optimizing care
in underserved populations.

Addressing these disparities requires a multifaceted approach. Early detection programs
targeted at high-risk groups, culturally tailored patient education, and system-level interventions to
improve postoperative adherence are imperative. In particular, enhancing compliance with
postoperative eye drop regimens through patient counseling, simplified dosing strategies, and the
provision of multilingual instructions may reduce preventable complications and support better
recovery. Such efforts are essential to ensuring that the benefits of cataract surgery are equitably
realized across all population groups, ultimately leading to improved visual outcomes and enhanced
quality of life [23].

This study has several important limitations. First, as a retrospective analysis, it is inherently
subject to selection bias and restricted by the availability and completeness of clinical records.
Additionally, potential confounding factors such as socioeconomic status, healthcare access, and
adherence to postoperative care were not directly measured, yet may have significantly influenced
the observed differences in outcomes. The single-center nature of the study also limits the
generalizability of the findings to broader or more diverse populations. Moreover, the study did not
account for differences in surgical technique, surgeon experience, or the timing of surgeries (e.g.,
morning vs. afternoon sessions). These factors could impact patient outcomes and introduce
systematic variability. For instance, surgeon fatigue or fluctuating performance throughout the day
might influence complication rates or recovery trajectories, particularly in high-volume settings.
Without accounting for these operational nuances, the true sources of disparity in outcomes may be
only partially captured.

The findings highlight the need for targeted strategies to reduce disparities in cataract surgery
outcomes especially among populations with a greater burden of comorbidities such as diabetes
mellitus and hypertension. Early identification and management of these conditions in high-risk
groups may improve preoperative visual status and enhance surgical prognosis.

Optimizing postoperative care is also critical. Interventions that promote health literacy,
improve patient education, and support adherence to medication and follow-up schedules could
meaningfully reduce complications and promote better visual recovery. Tailored patient navigation
services or culturally sensitive care models may help bridge gaps in access and adherence,
particularly in underserved communities.
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Further research is needed to better understand the multifactorial nature of postoperative
disparities. Prospective, multicenter studies with larger and more diverse cohorts could validate and
extend these findings. Future investigations should examine the influence of surgeon-related factors
(e.g., experience, volume, fatigue) and structural determinants of health, including socioeconomic
status, transportation availability, education level, and health beliefs.

Additionally, studies focusing on cultural practices, patient-provider communication, and trust
in the healthcare system may provide deeper insight into behavioral and systemic contributors to
differential outcomes. A comprehensive approach addressing both clinical and contextual
determinants is essential for ensuring equitable cataract surgery outcomes across ethnic and socio-
economic groups.

5. Conclusions

This study highlights significant disparities between Jewish and Arab populations in northern
Israel with respect to cataract severity, associated comorbidities, and postoperative outcomes.
Despite similar age and gender distributions, the Arab cohort demonstrated a higher prevalence of
hypertension and diabetes mellitus conditions that were linked to increased cataract severity and a
higher incidence of postoperative complications. In contrast, the Jewish cohort exhibited superior
postoperative visual acuity and fewer complications, suggesting that systemic health factors,
healthcare access, and potential variations in adherence to postoperative protocols may play a
significant role in these outcomes. These findings emphasize the need for targeted interventions to
address health disparities, including early screening and management of comorbidities such as
hypertension and diabetes, as well as improvements in postoperative care and patient education.
Future research should focus on exploring the underlying mechanisms contributing to these
disparities, with the goal of optimizing cataract management and improving surgical results across
diverse patient populations.
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