
© 2020 Joule Inc. or its licensors	 CMAJ OPEN, 8(3)	 E479    

Deinsuring or delisting previously insured provincial 
health care services has been a popular government 
strategy in Canada to address growing health care 

costs. In 2004, routine eye examinations provided by optom-
etrists and physicians for residents aged 20–64 years were 
delisted by the Ontario government, unless people had a 
medical eye condition, were on social assistance or acquired 
a valid referral.1,2 

Routine eye examinations offer patients the opportunity 
both to obtain optimal vision from refractive error corrections 
and to have undiagnosed disease detected. The Canadian 
Association of Optometrists recommends that adults aged 
20–39 years should undergo a routine eye examination every 
2–3 years and those aged 40–64 years should do so every 2 
years.3 The Canadian Ophthalmological Society recommends 
that patients of any age who are experiencing changes in 
vision, visual field or colour vision or who are experiencing 
physical changes to the eye should have an eye examination as 
soon as possible.4

Each year, about 8 million residents of Ontario are affected 
by delisting5 and 2.5 million of them lack any vision insur-
ance.6 Fees for routine or comprehensive eye examinations 
suggested by the Ontario Association of Optometrists are 
$153.75.7 If patients are unwilling or unable to pay the fee to 
have an examination by an optometrist (a primary eye care 
provider), patients may attend a government-insured primary 
care provider (PCP, such as a family physician or pediatrician) 
to address their concerns. 

The objective of this study was to investigate if PCP utili-
zation for nonrefractive ocular diagnoses increased after 2004 

Delisted routine eye examinations for nonrefractive eye 
conditions: a comparative analysis

William Jeon MSc, Graham E. Trope MB PhD, Richard H. Glazier MD MPH, Michael H. Brent MD, 
Yvonne M. Buys MD, Ya-Ping Jin MD PhD

Competing interests: None declared.

This article has been peer reviewed.

Correspondence to: Ya-Ping Jin, yaping.jin@utoronto.ca

CMAJ Open 2020. DOI:10.9778/cmajo.20190125

Background: In 2004, Ontario delisted routine eye examinations for people aged 20–64 years, potentially encouraging patients 
seeking eye care to visit government-insured primary care providers (PCPs) rather than optometrists whose services had been deinsured. 
We investigated if utilization of PCP services for nonrefractive eye conditions increased after 2004 among Ontarians who were 
affected by the delisting.

Methods: We conducted a comparative analysis of the utilization of PCP services for nonrefractive eye conditions in Ontario using 
administrative data from 2000 to 2014. We included participants without a visit to government-insured optometrists or ophthalmolo-
gists in the year before the study year; we excluded participants with existing diabetes. Changes in utilization before and after 
delisting were statistically assessed using segmented regression analysis in subgroups stratified by age, sex, rurality and neigh-
bourhood income.

Results: A significant increase in utilization of PCP services for nonrefractive ocular diagnoses after 2004 was documented among 
people affected by the delisting: 17.8% (95% confidence interval [CI] 17.0% to 18.7%) for people aged 20–39 years and 11.6% 
(95% CI 10.6% to 12.5%) for people aged 40–64 years. This corresponds to an increase in the number of patients who visited PCPs 
for nonrefractive ocular diagnoses of 10 690 (95% CI 321 to 21 059) for people aged 20–39 years and 20 682 (95% CI –94 to 
41 457) for people aged 40–64 years. Among people aged 65 years and older (an age group not affected by the delisting), utilization 
of PCP services for nonrefractive ocular diagnoses was stable (p = 0.95) throughout the study period. Changes in utilization of PCP 
services for nonocular diagnoses were nonsignificant among people aged 0–19, 40–64 and 65 years and older.

Interpretation: After delisting, utilization of the services of government-funded PCPs for nonrefractive ocular diagnoses significantly 
increased among Ontarians affected by the delisting. The impact on ocular outcomes and the cost-effectiveness of increased use of 
PCPs for ocular management warrants further investigation and policy-makers’ consideration.
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among people whose examinations were delisted. We also 
compared changes in PCP utilization for nonocular diagnoses 
and in utilization of government-insured services provided by 
optometrists and ophthalmologists over time to gain a better 
understanding of the effect of delisting on health care service 
utilization.

Methods

Setting and study design
The study was set in the Canadian province of Ontario, where 
medically necessary health services are covered for all resi-
dents by the publicly funded Ontario Health Insurance Plan 
(OHIP). Routine eye examinations are not considered medi-
cally necessary services but rather “additional benefits.” We 
conducted a population-based cohort study to examine 
patients’ yearly visits to PCPs, optometrists and ophthalmolo-
gists from Jan. 1, 2000, to Dec. 31, 2014.

Data source and participants
OHIP provider claims data from 2000 to 2014 were analyzed. 
We included OHIP-eligible residents of all ages without an 
OHIP-insured examination by an optometrist or ophthalmol-
ogist in the year before the study year; we excluded those with 
an existing diagnosis of diabetes. Claims for approximately 
9.1 to 11.2 million residents each year were included in the 
analysis. We chose these inclusion and exclusion criteria 
because people of any age with diabetes or a suspected or 
diagnosed ocular disease were not affected by delisting. 

The International Classification of Diseases, 9th Revision 
(ICD-9) ocular diagnosis codes submitted with the OHIP 
claims were used as a proxy measure of ocular disease. Claims 
for visits with ICD-9 diagnostic code 367 (myopia, astigma-
tism, presbyopia and other disorders of refraction and 
accommodation, i.e., refractive errors) were considered to 
comprise routine eye examinations for refractive error cor-
rections and were excluded from the analyses. Such visits 
were excluded because there were rare OHIP claims for 
refractive errors after 2004 among Ontarians affected by 
delisting (causing an issue with comparability) and because 
refractive errors can usually be corrected by eyeglasses or 
contact lenses. Appendix 1, Supplemental Table S1, available 
at www.cmajopen.ca/content/8/3/E479/suppl/DC1, details 
the ICD-9 codes included in the analyses.

Statistical analysis
If a person had multiple ocular-related visits in a study year, 
only the earliest visit was retained, to reflect their first point 
of contact with the health care system. All nonrefractive 
ocular diagnoses were analyzed as 1 group. We calculated 
the yearly rate of utilization of government-insured PCP 
visits for nonrefractive ocular diagnoses and the yearly rate 
of utilization of government-insured visits to optometrists 
and ophthalmologists. The utilization rate was computed as 
the number of people with a nonrefractive ocular diagnosis 
who had a claim submitted to OHIP by PCPs (or optome-
trists or ophthalmologists) among the total number of 

people with a nonrefractive ocular diagnosis who had a 
claim submitted for a nonrefractive ocular diagnosis by all 
health care providers. This calculation reflected patients’ 
realized access to eye care.8 We also calculated the number 
of patients seeking eye care who were seen by PCPs, optom-
etrists and ophthalmologists each year to examine if changes 
in utilization rate corresponded to changes in the total num-
ber of patients seeking eye care. 

A comparative analysis was conducted to examine differ-
ences in utilization of the services of PCPs, optometrists or 
ophthalmologists for nonrefractive ocular diagnoses and in 
the number of patients seeking eye care who were seen by 
PCPs, optometrists and ophthalmologists before and after 
delisting. The before–after differences were statistically 
tested using segmented linear regression analysis. In the 
analysis, the yearly utilization rate (or number of patients) 
was divided into 2 segments (2000–2004 and 2005–2014). 
The 2 segments had 4 parameters: intercept (β0), baseline/
predelisting trend (β1), level change between immediately 
before and immediately after delisting, taking into account 
the trend that was predicted in the absence of the policy 
change (β2) and trend after delisting (β3). By examining these 
parameters, in particular β2, we assessed if changes after 
2004 were the result of chance alone or policy change.9–11 
The proc arima in SAS 9.4 (SAS Institute Inc.) was used to 
obtain the parameters.

To examine if the observed changes in PCP utilization for 
ocular diagnoses similarly occurred in PCP utilization for 
nonocular diagnoses, we conducted a comparative analysis to 
look at PCP utilization for nonocular diagnoses before versus 
after 2004 among people affected and unaffected by delisting. 
Given that nonocular diagnoses include a wide range of dis-
eases and the treatment of some of them may have been 
affected by the fact that OHIP delisted chiropractic and 
physiotherapy services,12,13 we chose dermatologic diagnoses 
as a representative of nonocular diagnoses for 3 reasons: simi-
lar to ocular diseases, most dermatologic diseases are not life 
threatening and are usually treated at outpatient clinic visits; 
patients with dermatologic conditions are generally not 
affected by the delisting of routine eye examinations, nor by 
the delisting of chiropractic and physiotherapy services;12,13 
and the prevalence of dermatologic diseases is high.14–17

Physician specialty was identified by specialty code. Only 
visits to PCPs in an office setting were considered as PCP 
utilization. 

Analyses were stratified by age group (patients aged 20–39 
and 40–64 yr were affected by delisting; patients aged 0–19 
and ≥ 65 yr were unaffected by delisting), sex, neighbourhood 
income quintile and rurality of patient residence. A person’s 
age was calculated by subtracting their year of birth from the 
specific study year (from 2000 to 2014). Individuals were 
excluded if required information was missing. Data were ana-
lyzed in the protected environment of ICES.

Ethics approval
This study was approved by the University of Toronto’s 
Health Sciences Research Ethics Board (no. 31050).
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Results

Primary care provider services

Nonrefractive ocular diagnoses
Among people affected by delisting, a significant increase in 
utilization of PCP services was seen immediately after 2004 
(Figure 1). For example, among patients aged 20–39 years, uti-
lization of PCP services was 34% in 2003 and 50% in 2005. 
The increased level of utilization of PCP services remained sta-
ble from 2005 until the last study year. Overall, the increase in 
utilization of PCP services was 17.8% (95% confidence interval 
[CI] 17.0% to 18.7%) for patients aged 20–39 years and 11.6% 
(95% CI 10.6% to 12.5%) for patients aged 40–64 years after 
delisting (Table 1). This increase corresponds to an increase in 
the number of patients who visited PCPs for nonrefractive ocu-
lar diagnoses of 10 690 (95% CI 321 to 21 059) for the 20- to 
39-year age group and 20 682 (95% CI –94 to 41 457) for the 
40- to 64-year age group. The increase in utilization of PCP 
services in these age groups after 2004 was statistically signifi-
cant in men and women, in all 5 income quintiles and in urban 
and rural residents (Appendix 1, Supplemental Table S2).

Among people aged 0–19 years (an age group unaffected 
by delisting), there was a small but significant increase in 
PCP utilization: 2.7% (95% CI 1.3% to 4.1%) (Figure 1 and 
Table 1). In people aged 65 years and older (also unaffected 
by delisting), there was no significant change after delisting 
(Table 1).

Dermatologic diagnoses
In age groups affected and unaffected by delisting, the utiliza-
tion of PCP services for dermatologic diagnoses did not 
change significantly after 2004 for the most part (Figure 2 
and Table 1). The exception was a small increase of 1.1% 
between immediately before and immediately after delisting 
among people aged 20–30 years, relative to the utilization 
rate that was predicted in the absence of the policy change.

Optometric services
Among people affected by delisting, a significant decrease in 
utilization of government-insured optometric services was 
recorded after delisting for the 20- to 39-year age group 
(–30.0%, 95% CI –31.8% to –28.1%), representing –76 925 
(95% CI –96 828 to –57 021) fewer patients, and for the 
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Figure 1: Utilization rate of services from government-insured primary care providers (family physicians and pediatricians) for nonrefractive ocu-
lar diagnoses from 2000 to 2014 by patient age group in Ontario. Utilization rate (%) is defined as the number of people with a nonrefractive 
ocular diagnosis who had a claim submitted by primary care providers among the total number of people with a nonrefractive ocular diagnosis 
who had a claim submitted to the Ontario Health Insurance Plan by all health care providers.
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40- to 64-year age group (–25.6%, 95% CI –27.0% to 
–24.2%), representing –141  489 (95% CI –164  353 to 
–118 625) fewer patients (Figure 3 and Table 1). Among peo-
ple aged 0–19 years (an age group unaffected by delisting), a 
small but significant decrease of –4.3% (95% CI –5.6% to 
–2.9%) was observed. The change among those aged 65 years 
and older was 0.7% (Figure 3 and Table 1).

Ophthalmologic services
After delisting, the utilization of the services of ophthalmolo-
gists increased by 4.5% (95% CI 3.7% to 5.3%) in the 20- to 
39-year age group, representing 1298 patients (95% CI –2037 
to 4633), and by 9.1% (95% CI 8.2% to 10.0%) in the 40- to 
64-year age group, representing 7991 patients (95% CI 
–10  153 to 26 135) (Figure 4 and Table 1). In age groups 
unaffected by delisting, changes in utilization of government-
insured ophthalmologists were –0.7% (95% CI –1.7.% to 
0.2%) for people aged 0–19 years and –0.9% (95% CI –1.3% 
to –0.5%) for those aged 65 years and older (Table 1) 
between immediately before and immediately after delisting 
relative to the utilization rate that was predicted in the 
absence of the policy change.

Interpretation

Deinsurance is a government strategy designed to save money 
by shifting selected health care costs from government to 
patients. Our study suggests that many people affected by 
delisting circumvented this cost shifting. Instead of having a 
delisted optometric examination, patients seeking ocular care 
attended government-insured PCPs. This health-seeking 
behavioural change is demonstrated by 3 findings: after delist-
ing (a) utilization of PCP services for nonrefractive ocular 
diagnoses increased among people in the age groups affected 
by delisting but remained stable among those in the age 
groups unaffected by delisting, (b) utilization of PCP services  
for nonocular diagnoses remained stable in age groups 
affected by delisting and (c) the significantly increased utiliza-
tion of PCP services was accompanied by a significantly 
decreased utilization of OHIP-insured optometric services. 
The increased utilization of PCP services was evident among 
men and women, rural and urban residents, and earners at all 
income levels.

We believe the increased utilization of the government-
insured services of PCPs for nonrefractive ocular diagnoses 

Table 1: Changes in the utilization of the services of Ontario primary care providers, optometrists and ophthalmologists 
before and after delisting in 2004

Category of provider utilization; patient age, yr Level change after 2004, β2 (95% CI) Trend after 2004, β3 (95% CI)

Nonrefractive ocular diagnoses

Primary care providers

    0–19 2.7 (1.3 to 4.1) 0.5 (0.03 to 1.0)

    20–39 17.8 (17.0 to 18.7) –0.1 (–0.4 to 0.2)

    40–64 11.6 (10.6 to 12.5) –0.1 (–0.4 to 0.2)

    ≥ 65 –0.01 (–0.3 to 0.3) –0.1 (–0.2 to 0.03)

Optometrists

    0–19 –4.3 (–5.6 to –2.9) –0.9 (–1.3 to –0.5)

    20–39 –30.0 (–31.8 to –28.1) –0.3 (–0.8 to 0.2)

    40–64 –25.6 (–27.0 to –24.2) –0.6 (–1.1 to –0.1)

    ≥ 65 0.7 (0.1 to 1.4) –0.5 (–0.7 to –0.3)

Ophthalmologists

    0–19 –0.7 (–1.7 to 0.2) 0.03 (–0.2 to 0.2)

    20–39 4.5 (3.7 to 5.3) 0.4 (0.1 to 0.6)

    40–64 9.1 (8.2 to 10.0) 0.7 (0.4 to 1.0)

    ≥ 65 –0.9 (–1.3 to –0.5) 0.6 (0.5 to 0.8)

Dermatologic diagnoses

Primary care providers

    0–19 –0.3 (–0.7 to 0.2) –0.4 (–0.6 to –0.2)

    20–39 1.1 (0.3 to 1.9) –0.4 (–1.1 to 0.2)

    40–64 1.0 (–0.2 to 2.2) 0.4 (–1.3 to 0.4)

    ≥ 65 0.2 (–0.7 to 1.1) –0.1 (–0.4 to 0.1)

Note: CI = confidence interval.
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after delisting is probably attributable to the fee charged by 
optometrists following delisting. Although about 60% of 
Ontarians of working age have some level of eyeglass insur-
ance coverage,6 copayment is frequently required.6,7,18,19 Fur-
thermore, nearly one-third of working-age Ontarians do not 
have any vision insurance and are required to pay for eye 
examinations fully.6 Efforts to find a way to avoid out-of-
pocket expenses (e.g., a government-covered alternative for 
care) were probably the driving force behind the increased 
utilization of PCP services. However, further research is 
needed to confirm this hypothesis. 

Given that PCPs may lack the specific equipment needed 
for eye care and have a limited knowledge of eye diseases, 
PCPs usually refer patients requiring eye care to ophthalmol-
ogists or optometrists. Upon referral, people affected by 
delisting are eligible to receive OHIP-insured services pro-
vided by ophthalmologists or optometrists.2 This pathway to 
eye care leads to duplicate OHIP billings (1 for PCPs and the 
other for ophthalmologists or optometrists). Furthermore, 
this pathway limits PCPs from seeing other patients for whom 
they have the skill set to provide care. Unlike PCPs, optome-
trists are specifically trained to deal with primary eye care and 
are equipped with specialized eye instrumentation (e.g., slit 
lamps) for comprehensive ocular examinations. Although 

delisting reduced the costs of optometric services for the gov-
ernment, this decrease was probably offset by costs to the 
OHIP system from increased utilization of government-
insured PCP services. Further research is needed to deter-
mine the financial impact of delisting on the health system.

Several prior studies have evaluated the effects of the 
delisting of eye examinations. Using self-reported data, 
Stabile and Ward demonstrated that delisting reduced the 
probability that a person would visit an optometrist.20 Also 
using self-reported data, Jin and associates reported that 
delisting preferentially affected people who were socially dis-
advantaged in terms of the combined utilization of optome-
trists and ophthalmologists.21

Ontario’s delisting should not have affected people with 
diabetes.2 Unexpectedly, Kiran and colleagues reported that 
the rate of eye examinations significantly decreased among 
Ontarians with diabetes aged 40–64 years.22 The authors con-
cluded that this was an unintended consequence of delisting, 
perhaps due to a misunderstanding of the changed policy by 
health care providers and the public.22 In the United 
Kingdom, the number of referrals and the rate of glaucoma 
detection declined by nearly 20% after the introduction of a 
sight test fee.23 None of these prior studies examined whether 
delisting affected utilization of PCP services.
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Figure 2: Utilization rate of services from government-insured primary care providers (family physicians and pediatricians) for dermatologic 
diagnoses from 2000 to 2014 by patient age group in Ontario. Utilization rate (%) is defined as the number of people with a dermatologic diag-
nosis who had a claim submitted by primary care providers among the total number of people with a dermatologic diagnosis who had a claim 
submitted to the Ontario Health Insurance Plan by all health care providers.



E484	 CMAJ OPEN, 8(3)	

Research

Ontario was the most recent Canadian province to delist 
routine eye examinations. Many other provinces delisted rou-
tine eye examinations earlier.24 Given that all Canadian prov-
inces have a universal health coverage plan, the findings of 
this study are probably generalizable to other provinces. Fur-
thermore, all Canadian provinces currently face budget defi-
cits and may look favourably at delisting or privatizing a vari-
ety of health care services. This study provides evidence of 
unintended consequences of delisting services in relation to 
increased utilization of PCPs that could be very timely in the 
current environment.

Limitations
There are limitations to this study. First, the validity of 
ICD-9 codes for ocular diagnoses in the OHIP database is 
mostly unknown. We minimized this issue by grouping all 
ocular diagnoses together. We believe the probability is 
high that OHIP physicians correctly code the affected 
organ, in this case the eye. Several studies support this 
assumption: (a) the sensitivity of coding for glaucoma and 
diabetes in health administrative databases has been reported 

to range from 76% to 90% and the specificity from 92% to 
94%,25,26 (b) the agreement between billing data and 
patients’ corresponding medical records on common ocular 
conditions has been reported to be as high as 92%–100%27 
and (c) PCPs’ ability to recognize the eye as the diseased 
organ compared with ophthalmologist diagnoses was greater 
than 92%.28,29

A second limitation is that the OHIP database does not 
include eye care services paid for out of pocket or by private or 
employment-associated insurance. Ontarians who received 
such services were thus not included in the analyses. However, 
if a patient were to be diagnosed with or suspected to have an 
ocular disease in their privately insured or employment-
insured visits, this patient would subsequently have become 
eligible for OHIP-insured services provided by ophthalmolo-
gists or optometrists and be included in the analyses.

Third, before delisting, nonrefractive diagnoses identified 
in routine eye examinations were included in the analyses. 
After delisting this would have been unlikely to have occurred. 
However, we do not think that the few cases of nonrefractive 
diagnoses discovered during routine eye examinations after 
delisting are the source of the increased PCP utilization 
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Figure 3: Utilization rate of services from government-insured optometrists from 2000 to 2014 by patient age group in Ontario. Utilization rate 
(%) is defined as the number of people with a nonrefractive ocular diagnosis who had a claim submitted by optometrists among the total number 
of people with a nonrefractive ocular diagnosis who had a claim submitted to the Ontario Health Insurance Plan by all health care providers.
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reported, because PCPs usually do not perform routine eye 
examinations and the detection of ocular disease diagnoses at 
routine eye examinations after delisting was significantly 
reduced, rather than increased. 

Lastly, there were insufficient data points to test the signif-
icance of differences in level change after 2004 between sub-
groups using interaction terms in the primary model (Appen-
dix 1, Supplemental Table S2). Consequently, we cannot 
assess whether the differences between the small but signifi-
cant 2.7% increase in PCP utilization among people aged 
0–19 years (unaffected by delisting) and the 17.8% increase 
among people aged 20–39 and 40–64 years (affected by delist-
ing) are statistically significant.

Conclusion
This study investigated the impact of delisted routine eye 
examinations on utilization of PCPs. The results suggest that 
delisting is associated with increased government-funded PCP 
utilization. The monetary and human resource cost of 
increased use of PCPs for ocular management and the influ-
ence on ocular outcomes warrant further investigation, given 
the lack of equipment and training in eye diseases among 

PCPs. Policy-makers should be aware of the unintended con-
sequences of increased reliance on PCPs after delisting eye 
examinations. Delisting may not always result in the expected 
cost savings. 
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