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Cataract surgery has a positive effect on quality of life and is the 
most common operation in most high-income countries.1–4 The 
COVID-19 pandemic led to backlogs in cataract surgeries world-
wide, straining health systems that were already struggling to meet 
population needs for cataract surgery.5 Expanding the role of pri-
vate for-profit surgical centres has been proposed as a solution; 
however, the business models of such centres in Canada have trad-
itionally involved billing public insurance programs for the surgeon 
fee and also charging patients for extra services that are priced to 
offset overhead costs for operating rooms and generate profit.6–12 

Consequently, moving surgical cases out of public hospitals and 
into private for-profit centres could have a negative effect on 
access to surgery for patients who are unable to pay.8,11–13

In Ontario, public funding of facility costs for surgeries per-
formed in private for-profit centres was designed to mitigate the 
need to charge patients for extra services to cover costs.6,7 As a 
result, pre-existing, profit-generating practices — including priori-
tizing patients willing to pay for extra services — should decrease 
with the infusion of additional public funding for private for-profit 
centres. Hence, our objective was to evaluate differences in 
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Abstract
Background: Public funding of cataract 
surgery provided in private, for-profit 
surgical centres increased to help miti-
gate surgical backlogs during the 
COVID-19 pandemic in Ontario, Canada. 
We sought to compare the socio-
economic status of patients who under-
went cataract surgery in not-for-profit 
public hospitals with those who under-
went this surgery in private for-profit 
surgical centres and to evaluate 
whether differences in access by socio-
economic status decreased after the 
infusion of public funding for private, 
for-profit centres.

Methods: We conducted a population-
based study of all cataract operations in 
Ontario, Canada, between January 2017 
and March 2022. We analyzed differences 

in socioeconomic status among patients 
who accessed surgery at not-for-profit 
public hospitals versus those who 
accessed it at private for-profit surgical 
centres before and during the period of 
expanded public funding for private for-
profit centres.

Results: Overall, 935 729 cataract sur-
geries occurred during the study period. 
Within private for-profit surgical centres, 
the rate of cataract surgeries rose 22.0% 
during the funding change period for 
patients in the highest socioeconomic 
status quintile, whereas, for patients in 
the lowest socioeconomic status quin-
tile, the rate fell 8.5%. In contrast, within 
public hospitals, the rate of surgery 
decreased similarly among patients of 
all quintiles of socioeconomic status. 

During the funding change period, 
92 809 fewer cataract operations were 
performed than expected. This trend 
was associated with socioeconomic 
stat us, particularly within private for-
profit surgical centres, where patients 
with the highest socioeconomic status 
were the only group to have an increase 
in cataract operations.

Interpretation: After increased public 
funding for private, for-profit surgical 
centres, patient socioeconomic status 
was associated with access to cataract 
surgery in these centres, but not in 
public hospitals. Addressing the factors 
underlying this incongruity is vital to 
ensure access to surgery and maintain 
public confidence in the cataract sur-
gery system.

Access to health care
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patient socioeconomic status between patients receiving cataract 
surgery in public hospitals versus those receiving care in private 
for-profit surgical centres and to determine whether such dispar-
ities decreased in conjunction with the recent infusion of public 
funding for private for-profit centres.

Methods

Study design and setting 
We evaluated the relationship between socioeconomic status 
and rates of cataract surgery in Ontario, Canada, before and dur-
ing the period of expanded public funding for surgeries per-
formed in private for-profit centres after the onset of the COVID-
19 pandemic. We conducted a population-based, repeated 
cross-sectional study of rates of cataract surgery between Janu-
ary 2017 and March 2022 using linked health administrative data-
bases. Ontario has a publicly funded health insurance program, 
serving a population of around 15 million people. We included all 
people aged 18 years and older who were living in the province 
and eligible for provincial health insurance. The study followed 
the Reporting of Studies Conducted Using Observational Rou-
tinely Collected Data for Pharmacoepidemiological Research 
(RECORD-PE) checklist for reporting observational studies.14 

Historically, in Ontario, cataract surgeon fees for operations 
done in private for-profit surgical centres have been charged to 
the provincial, publicly funded insurance program; however, extra 
fees for uninsured services (e.g., intraocular lenses with specific 
features, procedures designed to decrease the need for glasses) 
have been charged to patients to offset overhead facility costs 
and generate profit. After the onset of the COVID-19 pandemic, 
the need for rapid expansion of cataract surgery led to new public 
funding of facility overhead costs for operations performed in pri-
vate for-profit centres, beginning in September 2020, in addition 
to the pre-existing public funding of surgeon fees.6–9 We described 
the period of increased public funding of cataract surgery per-
formed in private for-profit surgical centres as the funding change 
period. For analysis, we defined the pre-funding change period as 
the period from January 2017 to February 2020, while the funding 
change period extended from March 2020 to the study end in 
March 2022. The definitions ensured that the COVID-19 pandemic 
did not affect the pre-funding change period used in the predic-
tion of subsequent expected surgical rates. 

Data sources
We accessed population-based, administrative health care data-
bases from Ontario via ICES, an independent, nonprofit research 
institute whose legal status under Ontario’s health information 
privacy law allows it to collect and analyze health care and 
demographic data, without consent, for health system evalua-
tion and improvement. These data sets were linked using unique 
encoded identifiers and analyzed at ICES. Numerous population-
based studies have used these databases.15–17 The Ontario Health 
Insurance Plan (OHIP) Claims History Database provides accur-
ate information on all inpatient and outpatient physician ser-
vices.18 The Canadian Institute for Health Information (CIHI) Dis-
charge Abstract Database contains diagnosis and procedure 

information for all admissions to Ontario hospitals.15,19–22 The 
CIHI National Ambulatory Care Reporting System (NACRS) cap-
tures diagnosis and procedure information for visits to hospital 
outpatient surgical units (Same Day Surgery database) and 
emergency departments.23,24 The Registered Persons Database 
contains demographic data and information on place of resi-
dence for all people eligible to receive insured health services in 
Ontario. The Ontario Wait Time Information System provides 
information on cataract procedures, including geographic loca-
tion of surgery.5,25 We measured patient socioeconomic status 
using the Ontario Marginalization Index, which incorporates mul-
tiple dimensions, including income, education, housing, and 
family structure.26,27 Information in this database is based on 
Canadian census dissemination area, which is a small, relatively 
stable geographic unit with an average population of 400–
700 people. We evaluated comorbidity using the Johns Hopkins 
Adjusted Clinical Groups System (version 10), which generates 
categories of morbidity by summing aggregated diagnosis 
groups.28 This measure is associated with mortality and health 
resource utilization.29,30 The databases used are summarized in 
Appendix 1, Supplementary Table 1, available at www.cmaj.ca/
lookup/doi/10.1503/cmaj.240414/tab-related-content.

Surgical case and surgical centre identification
We identified cataract surgery procedures using the OHIP data-
base, which captures all cataract operations in Ontario and has 
been used in other population-based studies.16,31,32 We included 
all eyes of all patients, and all public hospitals, not-for-profit sur-
gical centres, and private for-profit centres providing cataract 
surgery. In all analyses, we grouped all hospitals and the lone 
not-for-profit centre together. We identified the location of sur-
gery using the NACRS Same Day Surgery database (hospital out-
patient operations), the CIHI Discharge Abstract Database (hospi-
tal inpatient operations) and the Ontario Wait Time Information 
System database (out-of-hospital surgical centres). Additional 
details can be found in Appendix 1.

Outcomes
We generated monthly rates of cataract surgery per 1000 people 
eligible for public health insurance (identified with the Regis-
tered Persons Database), using the population eligible for OHIP 
on Jan. 1 of each year as the denominator.33,34 We expressed sur-
gical procedure rates overall and stratified by predictors, particu-
larly patient socioeconomic status.

Statistical analysis
We compared rates of cataract surgeries in not-for-profit public 
hospitals and in private for-profit surgical centres. We also evalu-
ated the distributions of age, sex, and comorbidity subgroups 
among patients treated in public hospitals, compared with those 
treated in private for-profit surgical centres. To assess the changes 
in rates of cataract surgery during the funding change period, we 
used Poisson generalized estimating equation models for clus-
tered count data to model pre-COVID-19 trends and used these to 
forecast expected rates during the funding change period.33,34 Our 
primary analysis included all months of the funding change 
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period. Although cataract surgeon fees were paid publicly for sur-
geries performed in private for-profit centres throughout the 
study, the addition of new public funding for overhead costs 
within private for-profit surgical centres began in September 2020. 
Hence, in a secondary analysis, we excluded the period from 
March to August 2020. The model’s dependent variable was the 
population rate of cataract procedures in the age–sex–month 
strata, with autocorrelation accounted for in the model to address 
surges (first-order autocorrelation by week). The pre-COVID-19 
model included age–sex indicators, a linear secular time trend, 
and month indicators to model seasonal variations.

We computed expected rates of cataract surgery during the 
funding change period with 95% confidence intervals (CIs) by 
applying the linear combination of pre-COVID-19 regression coeffi-
cients to the age–sex–month strata of the funding change period. 
The relative changes in cataract surgery rates were expressed as 
adjusted incidence rate ratios (IRRs) of observed-to-expected 
rates. Cumulative absolute gaps in cataract surgeries were also 

generated based on monthly differences between observed and 
expected surgery volumes.35 We used Cochran–Armitage trend 
tests to evaluate trends across ordinal categories. We conducted 
statistical analyses using SAS version 9.4 (SAS Institute).

Ethics approval
The use of data in this project was authorized under section 45 of 
Ontario’s Personal Health Information Protection Act, which does 
not require review by a research ethics board. 

Results

Over the study period, 935 729 cataract operations were per-
formed and included in the analysis. Of these, 761 393 (81.4%) 
were performed in public hospitals and 174 336 (18.6%) took 
place in private for-profit surgical centres (Table 1). Patients who 
received surgery in public hospitals were older and had slightly 

Table 1: Characteristics of patients who underwent cataract surgery in public hospitals and private for-profit surgical centres 
in Ontario, January 2017 to March 2022

Characteristic

No. (%) of patients

Standardized difference
Hospital
n = 761 393

Private centre
n = 174 336

Age, yr

    18–39 2605 (0.3) 1098 (0.6) 0.04

    40–44 2696 (0.4) 1188 (0.7) 0.05

    45–54 22 443 (2.9) 9015 (5.2) 0.11

    55–64 111 789 (14.7) 35 607 (20.4) 0.15

    65–74 343 372 (45.1) 80 033 (45.9) 0.02

    75–84 224 903 (29.5) 39 124 (22.4) 0.16

    ≥ 85 53 585 (7.0) 8271 (4.7) 0.10

Sex

    Female 431 889 (56.7) 95 357 (54.7) 0.04

    Male 329 504 (43.3) 78 979 (45.3) 0.04

Comorbidities*

    0 5980 (0.8) 2439 (1.4) 0.06

    1–5 212 773 (27.9) 51 583 (29.6) 0.04

    6–9 287 781 (37.8) 66 751 (38.3) 0.01

    ≥ 10 254 859 (33.5) 53 563 (30.7) 0.06

Socioeconomic status quintile

    Q1 (lowest) 149 506 (19.6) 25 150 (14.4) 0.14

    Q2 151 851 (19.9) 31 513 (18.1) 0.05

    Q3 152 081 (20.0) 37 665 (21.6) 0.04

    Q4 155 275 (20.4) 38 628 (22.2) 0.04

    Q5 (highest) 146 736 (19.3) 40 694 (23.3) 0.10

*Number of Johns Hopkins Aggregated Diagnosis Groups.
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more comorbidities than those who received surgery at private 
for-profit surgical centres (Table 1). Throughout the overall 
study period, patients in high socioeconomic status quintiles 
were more likely to receive surgery at private for-profit surgical 
centres than patients in lower quintiles (Figure 1). For example, 
23.3% of surgeries performed in private for-profit centres were 
for patients in the highest quintile, whereas 14.4% were for 
those in the lowest quintile. In contrast, cataract surgeries per-
formed in hospitals were evenly distributed across socio-
economic quintiles.

The percentage of cataract operations performed in private 
for-profit centres increased from 15.5% before the funding 
change to 22.5% in the funding change period. During the fund-
ing change period, the rate of cataract surgeries at public hospi-
tals dropped 22.3% relative to the expected rate (IRR 0.78, 95% CI 
0.76–0.80; Figure 2), whereas the rate at private for-profit centres 
remained stable (IRR 1.00, 95% CI 0.96–1.04; Figure 2). Within pri-
vate for-profit surgical centres, the rate of cataract surgeries rose 
22.0% during the funding change period for patients in the high-
est socioeconomic status quintile (IRR 1.22, 95% CI 1.12–1.33; 
Figure 2), whereas for patients in the lowest socioeconomic 
stat us quintile, the rate fell by 8.5% (IRR 0.92, 95% CI 0.84–0.99; 
Figure 2). In contrast, within public hospitals, the rate of surgery 
consistently decreased for patients of all socioeconomic status 
quintiles, relative to expected rates (Figure 2). Age and 
co morbidity were not associated with rates of cataract surgeries 
(Appendix 1, Supplementary Table 2).

During the funding change period, within private for-profit 
centres, the percentage of months in which the observed surgical 
rate matched or exceeded the expected rate increased with ris-
ing socioeconomic status (p < 0.0001), whereas the effect of 

socioeconomic status was not significant in public hospitals 
(p  =  0.1; Figure 3). Overall, during the funding change period, 
92 809 fewer cataract operations than expected were per-
formed. This gap comprised a decrease of 92 022 cases in hospi-
tals and a decrease of 787 cases in private for-profit surgical 
centres. The gap was associated with socioeconomic status, 
particularly in private for-profit surgical centres, where patients 
with the highest socioeconomic status were the one group to 
achieve an increase above predicted rates of cataract surgeries 
(Figure 4). Results were analogous in the secondary analysis, 
which excluded March to August 2020 (Appendix 1, Supplemen-
tary Figure 1 and 2).

Interpretation

We evaluated all cataract operations at public hospitals and pri-
vate for-profit surgical centres over a 6-year period in Ontario, 
Canada. We observed a large difference in socioeconomic status 
of patients undergoing cataract surgery in private for-profit sur-
gical centres compared with those treated in public hospitals. 
Unexpectedly, despite new public funding for operations pro-
vided in private for-profit surgical centres, which was intended to 
fully cover all overhead costs and remove the need to charge 
patients, this disparity did not decrease, but instead grew during 
the funding change period. In contrast, in public hospitals, the 
rate of surgery decreased similarly among patients of all socio-
economic status quintiles.

The presence of separate wait-lists for patients who have 
their procedure performed in private for-profit centres versus 
patients who do not is a potential contributor to our findings. 
Surgeons and private for-profit centres also have financial 
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Figure 1: Distribution of cataract surgeries performed at public hospitals and private for-profit surgical centres by patient socioeconomic status quin-
tile. Standardized differences of patients in the lowest and highest socioeconomic status quintiles were 0.1 or greater. See Related Content tab for 
accessible version. 
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incentives to prioritize patients paying for extra services. Finally, 
surgeons working in private for-profit centres may have practices 
that focus on referrals for patients with a greater ability to pay 
for extra uninsured services.

Previous work has shown that out-of-hospital, outpatient sur-
gical centres have some advantages associated with their focused 
processes. These benefits may include faster innovation, econo-
mies of scale, and efficiencies stemming from homogeneity of 
tasks and business practices such as the nature of the employed 
work force (e.g., required level of training).36,37 Notably, the own-
ership of such centres does not seem central to these efficiencies, 
which have been observed in both for-profit and not-for-profit 
outpatient centres.36–38 Potential drawbacks of private for-profit 
surgical centres have also been highlighted. For instance, finan-
cial conflicts of interest among surgeons and owners may incen-
tivize upselling of extra services and medically nonessential 
options.10,11,39 Private for-profit centres may also exacerbate 
human resource constraints in public hospitals by competing for 
the same pool of nurses and other care providers.40–42

Important policy changes would be needed to achieve better 
access to care across the entire population while increasingly 
using private for-profit surgical centres. Patient protection 
requires the removal of all conflicts of interest among surgeons, 
including centre ownership and incentive plans aimed at promot-
ing the sale of add-on services. Patients need clear, non-conflicted 
information regarding the availability of publicly funded options 
without additional fees within both public and private for-profit 
centres. Safeguards are needed to ensure that patient decisions 
regarding the purchase of uninsured services do not influence 
their opportunity for timely care in private facilities when public 
funding supports the procedure. One way to support this would be 
the creation of common wait-lists incorporating all surgical centres 
in a region, rather than maintaining different wait-lists for private 
for-profit centres and public hospitals. Patients require guarantees 
that overhead costs are not embedded within extra services when 
public funding is already covering overhead costs and that the 
charges for uninsured services are equal whether provided within 
hospitals or private for-profit centres. There should be regional 
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Figure 2: Incidence rate ratios (IRRs) of cataract surgeries during the funding change period within public hospitals and private, for-profit surgical 
centres, overall and stratified by patient socioeconomic status quintile, defined as the observed surgical rate divided by the expected surgical rate 
(based on model generated from the pre-funding change period). Note: CI = confidence interval. See Related Content tab for accessible version. 
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coordination between private for-profit centres receiving public 
funding and local hospitals to ensure equitable and coordinated 
care.43,44 This would also help to avoid competition for resources 
such as nurses and other care providers. Finally, the theo retical 
economic value of using private for-profit surgical centres hinges 

on actually decreasing costs. To date, this has not been the case in 
Ontario’s cataract program, nor has it been in a similar program in 
Quebec.45,46 Future studies should compare health care system 
costs within private for-profit and public not-for-profit surgical 
centres.
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Figure 3: Percentage of months during the funding change period in which the rate of cataract surgeries matched or exceeded the expected rate (based 
on model generated from the pre-funding change period) by patient socioeconomic status quintile (Cochran–Armitage trend tests p = 0.139 among 
hospitals, p < 0.0001 among private for-profit centres). See Related Content tab for accessible version. 
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Figure 4: Cumulative gaps in cataract surgery procedures during the funding change period in public hospitals and private, for-profit surgical centres by 
patient socioeconomic status quintile. See Related Content tab for accessible version. 
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Limitations
Our study period ended in 2022; with more time, access to care in 
private for-profit centres may improve for patients of lower 
socioeconomic status. We did not have access to information 
quantifying out-of-pocket patient costs. We expect that an analy-
sis of patients who paid more would strengthen the observed 
associations. We grouped all private for-profit centres together in 
our analysis, although facilities differ in many of their business 
practices. Future policy studies could address this potential vari-
ability. Given that the Ontario Marginalization Index is based on 
the Canadian census, it is susceptible to any misclassifications 
within the census. For example, institutionalized populations, 
such as those living in nursing homes or penitentiaries, are not 
included in the index. Important questions remain unanswered, 
including whether our observations are related to specific sur-
geons, whose opportunity to operate in each system (private and 
public) may influence their approach to extra charges; whether 
patients of lower socioeconomic status decline surgery at private 
for-profit centres because of financial barriers; or whether separ-
ate wait-lists for those willing to pay plays a role in our findings. 

Conclusion
We observed a large difference in socioeconomic status between 
patients receiving cataract surgery at private for-profit centres 
compared with those treated in public hospitals. Despite increased 
public funding of overhead costs within private for-profit surgical 
centres, patient socioeconomic status was associated with access 
to cataract surgery in private for-profit centres, but not public 
hospitals. Addressing the factors underlying this incongruity is vital 
to ensure equitable access to surgery and maintain public 
confidence in the cataract surgery system.
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