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Purpose: To examine the influence of patient demographic characteristics and ophthalmic practice composition on access to cataract 
surgery in the United States as measured by preoperative best-corrected visual acuity (BCVA).
Patient and Methods: This retrospective cohort study analyzed data from the IRIS® Registry (Intelligent Research in Sight) for 
patients age >50 who had at least one BCVA measurement in the six months preceding cataract surgery performed between January 1, 
2016, and December 31, 2020. We used mixed-effects models to estimate the relationship between individual-level demographic 
factors and practice-level composition factors and preoperative BCVA.
Results: A total of 2,387,045 individuals met the inclusion criteria. The mean BCVA prior to surgery was 0.23 (SD: 0.32) logMAR. 
The worst pre-operative BCVA was observed in patients with Hispanic race and ethnicity, while White patients had the best [0.34 (SD: 
0.43), 0.21 (SD: 0.30); p<0.001]. Grouping patients in terms of percentage of BCVA worse than 20/50 prior to surgery, Hispanic 
patients, active smokers, and uninsured patients had higher percentages of worse preoperative vision (33.7%, 23.5%, 34.9%). Analysis 
of compositional effects of race and ethnicity, smoking, and insurance status showed that, regardless of an individual patient’s 
demographic, patients treated at practices serving higher proportions of White patients showed better BCVA (b = −0.008 per 
10 percentage points, P <0.001), while patients at practices with higher percentages of actively smoking patients showed worse 
BCVA (b=−0.016 per 10 percentage points active smoking patients, P <0.001). There was no compositional effect of insurance status.
Conclusions and Relevance: Overall differences exist with regard to the visual acuity at which cataract surgery is initiated at both 
the level of the individual patient and the composition of the practice in which they are treated.

Plain Language Summary: Demographic disparities and geographic variation in access to cataract surgery in the United States have 
been previously described in large national studies of insurance data. Smaller studies of single institutions expanded upon these studies 
by showing differences in preoperative visual acuity – an important measure of access to cataract surgery – based on factors such as 
race and insurance status but were limited by the size and scope of their study patients. The IRIS® Registry (Intelligent Research in 
Sight) is the nation’s first comprehensive ophthalmic clinical registry with data from both individual patients as well as ophthalmic 
group practices. Using data from this registry, we show differences in preoperative visual acuity prior to cataract surgery at both the 
level of the patient and the practice in which they are treated. 
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Introduction
Cataract is the leading cause of visual impairment worldwide, and cataract extraction is the most commonly performed 
procedure in the United States with increasing rates over the past few decades.1–3 As cataract becomes more prevalent 
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and surgery becomes safer and more efficient, the visual threshold to operate has declined to accommodate the aging 
population’s increased visual demands.4

Access to cataract surgery, however, has been historically inequitable with many prior studies demonstrating 
disparities in access to, timing of, and visual outcome after cataract surgery based on demographic factors.5–10 Early 
population based studies found that cataract was a more common cause of vision impairment among Black patients, but 
that odds of cataract surgery were higher in White patients.11,12 As recently as 2025, a study of a large national cohort 
found the lowest overall cataract surgical rates among Black and Hispanic patients, and a 2023 study found that Black 
patients were less likely to receive surgery within 120 days of referral, less likely to have their vision corrected with 
a premium intraocular lens, and had significantly worse preoperative visual acuity compared to white patients.10,13

The American Academy of Ophthalmology IRIS® Registry (Intelligent Research In Sight) database provides an 
important opportunity to explore disparities in access to cataract surgery as measured by best corrected visual acuity 
(BCVA) prior to surgical intervention. BCVA is a critical variable to consider in assessing the visual significance of 
cataract prior to surgery and is an important indirect measurement of access to care. While previous studies demonstrated 
worse preoperative (VA) in patients with varied race and insurance status, these studies were typically institution or 
region based and therefore limited in the size and scope of cohort.8 Larger national studies exist but have relied on 
insurance claims that lack clinical data such as VA instead relying on indirect metrics such as patient age at surgery and 
time from ICD code diagnosis to surgery.6,9 Prior studies also typically model data at the level of the patient and ignore 
the important contextual effect of practice demographic composition.7 In this study, we use the IRIS Registry to explore 
demographic factors associated with BCVA prior to cataract surgery nationwide at both the level of the individual patient 
and the demographic composition of the practice in which they are treated and expand our understanding of access to 
cataract surgery in the United States.

Methods
We used a retrospective cohort design with de-identified electronic health record (EHR) data of patients followed at 
practices that participate in the IRIS Registry. The version of the database was frozen on December 24, 2021, and 
accessed on July 9, 2023. The data collection methodology of the IRIS Registry has been described previously.14 The 
investigation was approved by the Massachusetts General Brigham Institutional Review Board with the exemption of 
informed consent due to the anonymized and retrospective nature of the analysis. The research adhered to the Declaration 
of Helsinki.

We included the records for patients who underwent cataract surgery between January 1, 2016, and December 31, 
2020, and had at least one VA measurement from the eye on which cataract surgery was performed within the six months 
prior to surgery. We restricted our cohort to patients aged ≥50 years, as less than 2% of cataract surgeries in the IRIS 
Registry are performed in younger patients and inclusion of these rare cases could introduce confounding from 
unmeasured systemic or ocular comorbidities. Cataract surgery was identified using Current Procedural Terminology 
(CPT) codes 66982, 66983, and 66984. Any cataract surgery missing a CPT code specification for laterality was excluded 
in order to match the BCVA observations to the laterality of the eye on which the surgery was performed. Only the first 
cataract surgery on the first eye recorded in the dataset was included because preoperative BCVA could be affected by 
a history of prior cataract surgery. Patients with diagnoses that could affect vision independent of cataract were excluded 
including diabetic retinopathy (ICD-10 codes E10.3X, E11.3X), diagnoses involving the retina (ICD-10 codes H31.X, 
H33.X, H34.X, H35.X, H43.X, H44.X), diagnoses involving the optic nerve (ICD-10 codes H46.X, H47.X), and 
diagnosis of sudden vision loss (ICD-10 codes H53.X), with X representing any number of alphanumeric characters. 
We determined race and ethnicity based on EHR documentation. We excluded all persons without race or ethnicity 
information, except for patients identified as Hispanic ethnicity but lacking other race and ethnicity information.

Outcome Measures and Variables
The outcome was the mean BCVA of the eye undergoing surgery at visits within the six months before surgery to 
approximate the eye’s preoperative BCVA. BCVA was defined as the lowest (“best”) logarithm of the minimum angle of 
resolution (logMAR) value available among all the viable observations for that eye, including those with or without 

https://doi.org/10.2147/OPTH.S551881                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Clinical Ophthalmology 2026:20 2

Tainsh et al                                                                                                                                                                          

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



pinhole VA, with or without old or new refraction, and at any distance.15 LogMAR values measured with Brightness 
Acuity Testing were not used. Visual acuity was extracted in logMAR, rather than Snellen, for the purposes of statistical 
analysis. Snellen acuity is used in Figure 1 and is intermittently referenced in the text to better illustrate the clinical 
meaningfulness of our findings.

Race and ethnicity were operationalized as the following set of mutually exclusive categories: Asian, Black or 
African American (hereafter, Black), Hispanic, Non-Hispanic White (hereafter, White), and Other (including Multiracial, 
Native American/Alaska Native, Native Hawaiian/Pacific Islander). Patients were assigned the above categories such that 
race (Asian, Black, Other) superseded ethnicity (Hispanic), except for White race. As such, a patient with Black race and 
Hispanic ethnicity would be categorized as Black.

Statistical Analysis
To estimate the relationship between race and ethnicity and preoperative BCVA, both within and between ophthalmology 
practices, we used a series of single- and multi-level (mixed effects) regression models. Model 1 used a simple linear 
regression model of BCVA on race and ethnicity without additional covariates to determine average differences across 
racial groups as a baseline for comparison. Model 2 added a random effect for ophthalmology practice to account for 
clustering of patients within the same practice. Model 3 added practice-level means of patient covariates (race and 
ethnicity, smoking status, and insurance status) as well as practice size (log transformed due to skew) to account for 
systematic differences between practices and provide the contextual effects of demographic composition. The contextual 
variables were multiplied by 10 so that the coefficient provides the difference in BCVA per 10 percentage point 
difference in the contextual variable. Model 4 added patient-level covariates to adjust for additional individual-level 

Figure 1 Percetage of patients with preoperative BCVA better or worse than 20/50 grouped by race/ethnicity, smoking status and insurance status.
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differences between racial and ethnic groups within practices (vs practice demographic means in Model 3), thus reducing 
the effects of confounding variables.

The patient-level coefficients of interest were the racial and ethnic group variables, which reflect the within-practice 
differences in BCVA between patients identified as Asian and patients in all other racial and ethnic groups, holding the 
other covariates constant. Asian race and ethnicity were used as the basis of comparison by alphabetical convention per 
previously described guidelines.16 The practice-level coefficients of interest were the racial and ethnic composition 
variables, calculated as the mean (ie, proportion) of patients of different racial categories in each practice, which 
represent the between-practice (contextual) differences in BCVA predicted by the differing racial and ethnic composi
tions of each practice’s patient population, holding individual race and ethnicity constant. In other words, the within- 
practice effects compare the BCVA of patients of different racial and ethnic groups served by the same practice, whereas 
the between-practice effects compare the average BCVA of practices with different racial and ethnic compositions, 
adjusting for the other variables in the model.

All statistical tests were two-sided, and we set the threshold for statistical significance at P < 0.05. All analyses were 
performed using R version 4.4.2. Age was modeled in decades (centered at 50 years) to improve interpretability of 
coefficients. Expressing age per 10 years avoids very small estimates from 1-year units, without changing results. Thus, 
a coefficient reflects the effect of a 10-year age difference above or below 50. All tables report age in this unitized form 
for consistency.

Results
A total of 2,387,045 individuals met inclusion criteria for the study (Table 1). The mean age of the population was 70.6 
[standard deviation (SD) = 8.2]. A majority of patients identified as female (59%), having private insurance (59%), and as 
never smokers (54%). A large majority of patients were White (83.0%). The mean BCVA prior to surgery in logMAR was 
0.23 SD: 0.32 (approximately 20/32 Snellen) and the average time of recorded BCVA before surgery was 1.38 (SD: 1.18) 
months (Table 1).

Table 1 Demographic and Clinical Characteristics of 
the Cohort

Characteristic N = 2,387,045

Age (decades over 50 years old) 2.06 (0.82)

Sex

Female 1,405,904 (59%)

Male 981,141 (41%)

Medicaid patient* 217,883 (9.1%)

Insurance status

Government 51,497 (2.2%)

Medicare 670,745 (28%)

Military 87,323 (3.7%)

Private 1,403,479 (59%)

Uninsured 3,363 (0.1%)

Unknown 170,638 (7.1%)

(Continued)
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Table 2 shows the distribution of covariates by race and ethnicity. There were statistically significant differences 
across groups for all covariates due to large sample size (P < 0.001 for all). Age was clinically similar between the 
groups. There were more female than male patients in each racial and ethnic group. White patients had the highest 
percentage of private insurance (60%) and the least percentage of Medicaid (6.4%) while rates of other insurance statuses 

Table 1 (Continued). 

Characteristic N = 2,387,045

Smoking status

Active 277,675 (12%)

Former smoker 587,966 (25%)

Never 1,279,477 (54%)

Unknown 241,927 (10%)

Region

North Central 557,381 (23%)

Northeast 271,211 (11%)

South 1,058,084 (44%)

West 500,369 (21%)

Race/Ethnicity

Asian 57,184 (2.4%)

Black 202,122 (8.5%)

Hispanic 115,679 (4.8%)

Other 41,687 (1.7%)

White 1,970,373 (83%)

BCVA (logmar) 0.23 (0.32)

Time pre-surgery (months) 1.38 (1.18)

Mean (SD); n (%)

Note: *In the version of the IRIS Registry used in our study data for 
Medicaid status and Insurance status are listed as separate variables.

Table 2 Distribution of Covariates by Race/Ethnicity

Variable Asian Black Hispanic Other White p-value

N = 57,184 N = 202,122 N = 115,679 N = 41,687 N = 1,970,373

Age (decades over 50 years old) 1.98 (0.84) 2.00 (0.85) 2.10 (0.85) 1.99 (0.84) 2.07 (0.82) <0.001

Sex <0.001

Female 34,837 (61%) 132,292 (65%) 67,895 (59%) 24,529 (59%) 1,146,351 (58%)

Male 22,347 (39%) 69,830 (35%) 47,784 (41%) 17,158 (41%) 824,022 (42%)

Medicaid patient* 12,545 (22%) 41,522 (21%) 27,789 (24%) 9997 (24%) 126,030 (6.4%) <0.001

(Continued)
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were similar across groups. The lowest percentage of active smokers was seen in Asian patients (5.5%) and highest in 
White and Black patients (12%). Hispanic patients had the highest pre-operative logMAR BCVA while White patients 
had the lowest [0.34 (SD: 0.43), 0.21 (SD: 0.30); p<0.001] and therefore better vision (20/40 and 20/32 Snellen vision 
respectively). The time between BCVA measurement and surgery was statistically different, but clinically similar 
between groups.

To more clearly illustrate clinically meaningful differences in pre-operative BCVA across covariates, we grouped 
patients in terms of percentages of patients with pre-operative Snellen vision better or worse than 20/50 for different race/ 
ethnicity, insurance, and smoking statuses (Figure 1). Patients with Hispanic race/ethnicity had the highest percentage of 
pre-operative BCVA worse than 20/50 (33.7%), while White patients had the lowest (16.2%). Active smokers and 
uninsured patients also had higher percentages of BCVA worse than 20/50 prior to surgery (23.5%, 34.9%).

Table 3 shows the results of the regression models. Model 1 shows small but statistically significant differences 
between racial and ethnic groups, with White patients reporting the best pre-operative BCVA (b= −0.078, p<0.001 as 
compared to Asian patients, approximately 1 line of Snellen acuity). Model 2 adds the random effect for practice and 
provides an estimate of racial and ethnic group differences comparing individuals in the same practice. Model 2 shows 
substantial variation between practices: about 16% of the total variation in BCVA is at the practice level. We also see that 

Table 2 (Continued). 

Variable Asian Black Hispanic Other White p-value

N = 57,184 N = 202,122 N = 115,679 N = 41,687 N = 1,970,373

Insurance status <0.001

Government 858 (1.5%) 4877 (2.4%) 1865 (1.6%) 951 (2.3%) 42,946 (2.2%)

Medicare 18,774 (33%) 67,597 (33%) 38,533 (33%) 14,599 (35%) 531,242 (27%)

Military 2571 (4.5%) 7397 (3.7%) 2270 (2.0%) 1025 (2.5%) 74,060 (3.8%)

Private 28,564 (50%) 107,713 (53%) 60,852 (53%) 19,804 (48%) 1,186,546 (60%)

Uninsured 161 (0.3%) 420 (0.2%) 337 (0.3%) 90 (0.2%) 2355 (0.1%)

Unknown 6256 (11%) 14,118 (7.0%) 11,822 (10%) 5218 (13%) 133,224 (6.8%)

Smoking status <0.001

Active 3153 (5.5%) 23,644 (12%) 9717 (8.4%) 4404 (11%) 236,757 (12%)

Former smoker 8190 (14%) 40,508 (20%) 21,301 (18%) 8285 (20%) 509,682 (26%)

Never 40,292 (70%) 116,643 (58%) 72,655 (63%) 24,493 (59%) 1,025,394 (52%)

Unknown 5549 (9.7%) 21,327 (11%) 12,006 (10%) 4505 (11%) 198,540 (10%)

Region <0.001

North Central 6960 (12%) 28,441 (14%) 7990 (6.9%) 4780 (11%) 509,210 (26%)

Northeast 7897 (14%) 18,382 (9.1%) 8167 (7.1%) 3558 (8.5%) 233,207 (12%)

South 15,179 (27%) 143,921 (71%) 60,548 (52%) 17,663 (42%) 820,773 (42%)

West 27,148 (47%) 11,378 (5.6%) 38,974 (34%) 15,686 (38%) 407,183 (21%)

BCVA (logMar) 0.29 (0.37) 0.30 (0.43) 0.34 (0.43) 0.31 (0.40) 0.21 (0.30) <0.001

Time pre-surgery (months) 1.50 (1.28) 1.48 (1.24) 1.60 (1.32) 1.49 (1.27) 1.36 (1.16) <0.001

Mean (SD); n (%)

Kruskal–Wallis rank sum test; Pearson’s Chi-squared test

Note: *In the version of the IRIS Registry used in our study data for Medicaid status and Insurance status are listed as separate variables.
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Table 3 Linear Mixed Effects Model: Contribution of Different Demographic Covariates to the BCVA of Patients Prior to Cataract 
Surgery, a Within and Between Practice Analysis

Predictors Baseline + Practice + Practice Covariates + Patient Covariates

Estimates std. Error Estimates std. Error Estimates Std. Error Estimates Std. Error

(Intercept) 0.287*** 0.001 0.324*** 0.003 0.453*** 0.023 0.659*** 0.023

Race/Ethnicity

Black 0.013*** 0.002 0.009*** 0.002 0.009*** 0.002 0.007*** 0.002

Hispanic 0.057*** 0.002 0.006*** 0.002 0.006*** 0.002 0.001 0.002

Other 0.021*** 0.002 0.007*** 0.002 0.008*** 0.002 0.001 0.002

White −0.078*** 0.001 −0.065*** 0.001 −0.064*** 0.001 −0.048*** 0.001

Contextual effects Race

Black 0.003 0.003 0.002 0.003

Hispanic 0.007* 0.003 0.006 0.003

Other 0.008 0.006 0.007 0.006

White −0.008*** 0.002 −0.008*** 0.002

Contextual effects Smoking status

Active 0.026*** 0.004 0.016*** 0.004

Former smoker −0.006** 0.002 −0.005* 0.002

Unknown 0.002 0.002 −0.001 0.002

Contextual effects Insurance status

Government 0.004 0.007 0.002 0.007

Medicare 0.008*** 0.002 0.002 0.002

Military −0.007 0.007 −0.006 0.007

Uninsured 0.012 0.022 −0.007 0.022

Unknown 0.008*** 0.002 0.001 0.002

Practice n [log2] −0.014*** 0.001 −0.014*** 0.001

Age (decades over 50 years old) −0.151*** 0.001

Age sq 0.038*** 0

Sex 0.019*** 0

Male

Smoking status

Former smoker −0.054*** 0.001

Never −0.053*** 0.001

Unknown −0.035*** 0.001

Medicaid patient 0.097*** 0.001

(Continued)
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the coefficients on racial and ethnic group are attenuated compared to Model 1 (eg, White vs Asian b = −0.065), 
suggesting that some of the overall differences between groups observed in Model 1 are attributable to practice effects. 
Model 3 includes the practice-level variables and shows small but significant contextual effects (eg, −0.008 for each 
10 percentage points of White patients vs Asian patients, <1 line of Snellen acuity), and Model 4 includes the patient- 
level variables. Reference groups for each covariate are described in Table 3.

The results of Model 4 provide the following insights. When controlling for practice and patient characteristics, the 
differences between Asian and Hispanic and Asian and Other race patients are near 0, in contrast to the baseline Model 1 
that showed larger, significant differences, suggesting the importance of controlling for confounding variables. White 
patients continue to show better BCVA compared to Asian patients, but the adjusted difference is smaller in magnitude (b 
= −0.048, P <0.001, approximately ½ line of Snellen acuity). Interestingly, the contextual effect of practice composition 
for White patients is also negative and statistically significant (b = −0.008, P <0.001). This coefficient means that, if we 
take two patients of the same race and ethnicity, but the composition of their practices differs by 10 percentage points of 
White patients, the patient at the practice that serves more White patients reports better BCVA. Significant results in 
Model 4 were also found for the contextual effect of smoking status (practice level mean number of active smokers 
b=0.016 per 10 percentage points, P <0.001), practice size (b= −0.014 per doubling of practice size, P <0.001), and select 
patient level covariates for insurance status, smoking status, and geographic region (Table 3). The contextual effect of 
practice composition of insurance status was not significant in Model 4.

Figure 2 demonstrates the contextual effects of Model 4 in graphical format. As the proportion of Black, Hispanic, 
and Other race and ethnicity patients increases within a practice, the average pre-operative BCVA worsens but is not 
statistically significant. However, as the proportion of White patients in a practice increases, the preoperative BCVA 

Table 3 (Continued). 

Predictors Baseline + Practice + Practice Covariates + Patient Covariates

Estimates std. Error Estimates std. Error Estimates Std. Error Estimates Std. Error

Insurance status

Medicare 0.028*** 0.001

Military −0.011*** 0.002

Private −0.014*** 0.001

Uninsured 0.150*** 0.006

Unknown 0.024*** 0.003

Region

Northeast 0.001 0.004

South 0.007*** 0.002

West −0.004 0.003

Random Effects

σ2 0.09 0.09 0.09

τ00 0.02 0.01 0.01

ICC 0.16 0.13 0.13

N 2431 2431 2431

Observations 2387045 2387045 2387045 2387045

R2 / R2 adjusted 0.015 / 0.015 0.007 / 0.161 0.026 / 0.155 0.055 / 0.181

Notes: std. = standard; Other = Multiracial, Native American, Pacific Islander. *p<0.05 **p<0.01 ***p<0.001. Reference groups include: Asian race/ethnicity, Never smoking 
status, Private insurance status (contextual effects), Female sex, Government insurance status (patient level covariates), and North Central region.

https://doi.org/10.2147/OPTH.S551881                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Clinical Ophthalmology 2026:20 8

Tainsh et al                                                                                                                                                                          

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



improves in a small but significant manner. The proportion of actively smoking patients in a practice also corresponds to 
statistically significantly worse preoperative vision, while the proportion of uninsured patients in a practice does not 
predict preoperative BCVA.

Discussion
Our study was based on data from 2,387,045 patients aged 50 years and over in the IRIS Registry who underwent 
cataract surgery between 2016 and 2020, had at least one VA measurement within six months prior to surgery, and who 

Figure 2 Contextual effects of practice composition. The x-axis shows the proportion of patients in a practice in deciles and the y-axis shows the predicted values of BCVA in logMAR.
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were not excluded due to missing information or specific diagnoses that could affect vision potential independent of 
cataracts. We observed that the mean pre-cataract BCVA in our population was 0.23 logMAR (20/32 Snellen) taken at 
a visit on average 1.38 months prior to surgery.

Before controlling for the random effects of practice or for the contextual effects of practice composition, we 
observed better preoperative vision in White patients (Snellen 20/32 vs approx. 20/40-20/50 for other groups). 
Furthermore, we found a higher proportion of White patients with a preoperative BCVA of 20/50 or better and 
a lower proportion of BCVA 20/50 or better in actively smoking patients and uninsured patients. This finding has 
important practical implications because the minimum BCVA for obtaining or maintaining a driving license is 20/40 in 
almost all states nationally and a threshold of 20/40 vision has historically been used by insurance providers in 
determining eligibility for reimbursement for cataract surgery.17,18 Overall, our findings suggest that patients who 
identify as White, with insurance, and who are not actively smoking receive surgical intervention at a point of better 
BCVA than their peers.

Previous studies also demonstrated disparities in preoperative BCVA based on sociodemographic factors including 
race and ethnicity, and insurance status.19–21 Awidi et al showed worse preoperative BCVA in Black, Asian, and 
Hispanic patients and in patients with a worse area deprivation index (a measure of socioeconomic status) prior to 
cataract surgery in two large US health systems.22 Similarly, a single-center study using data from 600 patients showed 
significantly worse pre-operative BCVA in patients of Hispanic race as well as in those patients with public insurance 
and Buscho et all showed that Black patients were referred for cataract surgery at a worse visual acuity and received 
surgery at a later timepoint after referral compared to white patients in their cohort from a tertiary academic center.10,17 

Prior studies have shown a greater risk of cataract surgery among former smokers, but we are unaware of studies 
evaluating preoperative visual acuity and smoking status.23 The observations of our study expand upon these findings 
to a large national cohort.

To further understand potential disparities in access to cataract surgery, we used mixed effects models to estimate the 
effects simultaneously of patient-level factors and the compositional effects of practice-level factors. Our results suggest 
that individual patients with race/ethnicity other than White or who are actively smoking were more likely to have worse 
pre-operative BCVA by about a ½ line of Snellen and uninsured and Medicaid patients by a full Snellen line (Table 3, 
Model 4 patient level covariates) compared to their respective reference groups. We also found that the average 
preoperative BCVA of a patient in a practice with a higher relative proportion of White patients and lower relative 
proportion of actively smoking patients were more likely to have better pre-operative BCVA though by a much smaller 
amount (<1 Snellen line for Table 3, model 4 contextual effects). There was no effect of practice composition in terms of 
insurance status, despite our findings for individual insurance status.

To our knowledge, our study is the first nationwide study to examine the effect of practice demographic composition 
on access to cataract surgery. Using insurance claim data, Kauh et al examined the role of geographic variation in cataract 
surgery and found varying rates and timing of surgery in US cities and in rural vs urban practice location.7 While they did 
find varying hazards of cataract surgery in terms of race and ethnicity at the level of the individual, they did not consider 
the contextual effects of racial or other demographic composition in their model and did not look at the level of the 
individual practice.7 In contrast, a recent study in the urologic literature used a mixed effects model similar to our study 
to evaluate the role of practice organization and racial and ethnic composition in prostate cancer treatment and found that 
Black patients in practices with predominantly White patients underwent treatment at lower rates than Black patients in 
practices with predominantly Black patients.24 Similarly, in the cardiovascular surgery literature, Chen et al found that 
hospitals with a higher Racial/Ethnic Diversity Index experienced worse clinical outcomes and higher costs after aortic 
valve replacement.25 Our study adds to this important literature on the impact of clinic and hospital demographic 
composition and quality of care. Future studies could use spatial analysis to expand upon our finding and add further 
nuance to our understanding of context of care.

In sum, the statistical analyses show that while controlling for a host of variables reduces observed differences in 
BCVA between demographic groups, they are not eliminated. The significance of this effect suggests the presence of 
some sorting effects among practices and highlights the complexity underlying disparities in access to cataract surgery. 
For example, it may be that race and ethnicity, insurance, and smoking status are not the relevant factors, but an 
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unobserved correlated variable such as income or education are the relevant factors. While we controlled for a rich set of 
variables, future studies should continue to explore the potential mechanisms and causes of these differences and the role 
of social determinants of health in access to cataract surgery.

There are several limitations of the data and study design to consider when interpreting our findings. Although our 
study sample represents a large cohort, certain geographic regions and racial and ethnic groups may be underrepresented 
in the IRIS Registry, thus limiting the generalizability of our results. The sex, race, and ethnicity groupings, and BCVA 
measurements are based on what is documented in the EHRs and could be subject to reporting or inputting errors.

BCVA is a critical variable to consider prior to cataract surgery, but we acknowledge that it is not the only measure of 
visual function. The decision when to operate on a cataract is complex and could depend on surgeon or practice specific 
decision making, visual demands of the population served by the practice, and individual patient motivation for surgery 
that are not measured by visual acuity alone.26 We also acknowledge that preoperative BCVA is an imperfect and indirect 
measurement of access to ophthalmic care and that the differences in BCVA between groups in our models are modest. 
They are, however, similar in magnitude (ie approximately 1 line Snellen or less) to those reported in prior studies and 
worthy of further study given their existence in such a large national cohort and their reliance on contextual 
variables.10,22 Our results add to established literature and should prompt further and more nuanced study on factors 
affecting access to ophthalmic care.

Conclusions
In summary, rates of cataract surgery in the US have increased in the past few decades, but disparities among 
demographic groups may exist with regard to the VA at which cataract surgery is initiated. These potential disparities 
exist at both the level of the individual patient and the patient population composition of the practice in which they are 
treated. Further work is needed to identify the causes behind this study’s findings and if similar patterns exist in 
ophthalmic practice beyond cataract surgery with the ultimate goal of reducing disparities in access to ophthalmic care.
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