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S
ocial media technologies allow new ideas and 
innovations to become instantly available globally. 
In medicine, however, differences in uptake on a 
country-by-country basis are restricted by govern-

ments, health insurers, and economic forces. In 1984, the 
Canada Health Act was legislated to ensure “universal cover-
age [for all ‘insured persons’] of insured procedures for all 
‘medically necessary’ hospital and physician services, with-
out copayments.”1 Each province and territory in Canada is 
responsible for delivering care to its respective region. Since 
1992, several provinces stopped insuring routine eye exami-
nations for middle-aged persons. This change has resulted in 
decreased utilization of eye care services among this popula-
tion, significantly so for the socially disadvantaged,2 and may 
also potentially affect early glaucoma diagnosis in Canada. In 
a study of newly diagnosed glaucoma in Canadians, nearly 
half of the patients had moderate or advanced disease at 
the initial diagnosis; a late diagnosis was associated with 
socioeconomic deprivation.3,4

EPIDEMIOLOGY OF GLAUCOMA IN CANADA
There is a paucity of glaucoma epidemiology research 

in Canada, with only two population-based clinical assess-
ment studies performed. The first, conducted in 1965, 
reported a glaucoma prevalence of 2.26% in 17,968 indi-
viduals from Scarborough, Ontario.5 The second, evaluating 
291 high-risk individuals in Montreal, Quebec, reported 
a glaucoma prevalence of 7.2%.6 Most data, however, 
have been obtained from health surveys that are limited 
by self-report bias. In one such study from 2002 to 2003, 

the self-reported glaucoma prevalence was 2.7% among 
individuals aged 40 and older (n = 409,000 Canadians).7 A 
telephone survey of 975 individuals from Toronto in 2008 
and 2009 had a self-reported glaucoma prevalence of 7.5%. 
A subset of patients from this study who reported not 
having glaucoma presented for a clinical examination, and 
an additional 3.9% were found to have glaucoma.8 These 
results are higher than glaucoma prevalence estimates 
from Australia (2.8%),9 the United States (1.9%),10 and the 
United Kingdom (1.4%).11

MODELS OF PATIENT CARE
In 2009, the Canadian Ophthalmological Society pub-

lished the first Canadian evidence-based clinical practice 
guidelines for the management of adult glaucoma.12 This 
document covers all aspects of adult glaucoma, including 
diagnosis, classification, diagnostic tests, management, 
and follow-up intervals. In addition, there are 40 recom-
mendations, each with an assigned level of evidence. 
Ophthalmologists and optometrists provide most of 
the vision care in Canada. As the scope of practice for 
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optometry evolves, the Canadian Glaucoma Society 
developed a model on interprofessional collaboration 
in the care of glaucoma suspects and glaucoma patients 
with the goal of both increasing access and improving 
quality of care for these individuals in Canada.13 Both 
of these documents are available as a free download in 
English and French on the Canadian Ophthalmological 
Society webpage at http://www.cos-sco.ca.

Canada is the second largest country based on land-
mass, but it ranks 35th in terms of population.14 This 
provides challenges to the delivery of eye care, as the 
distribution of physicians may not mirror the popula-
tion distribution. Damji et al developed a teleglaucoma 

program to address the challenges of access to glaucoma 
care in underserviced areas in northern Alberta, and they 
plan to expand this program to rural populations else-
where, including Nairobi, Kenya.15

Despite the government’s funding of medications 
for those aged 65 and over, glaucoma care in Canada is 
also challenged by problems related to adherence and 
compliance.16 Blondeau et al developed patient infor-
mation sessions with the goal of using education as a 
tool to address this important issue.17 This program has 
been well received and adopted in centers in Quebec. 
Unfortunately, however, the program has had a limited 
impact on patients’ persistence.18 

EvOLvING SURGICAL PARADIGMS
In the Canadian health care system, physicians submit fee 

claims to their provincial health insurance plans to receive 
payment. This step provides a relatively reliable data source 
to study aspects of health care delivery. Based on Canadian 
claims data from 1992 through 2004, there has been a 
doubling of the laser trabeculoplasty rate, a decrease in tra-
beculectomies, and a 12-fold increase in glaucoma drainage 
devices (Figure).19 The increase in laser trabeculoplasty rates 
coincided with the introduction of selective laser trabecu-
loplasty,20 whereas the decreasing trabeculectomy rate was 
associated with the introduction of new medical therapies, 
specifically the prostaglandin analogues.21 For glaucoma 
drainage devices, the change was likely related to the results 
of the Tube Versus Trabeculectomy Study. There was sig-
nificant regional variation in the trend data, which could 
not be explained by differences in provincial remunera-
tion.22 Comparing Canadian trends to other countries, rates 
of laser trabeculoplasty in the 1990s in the United States, 
United Kingdom, France, Australia, and the Netherlands 
have been stable or decreasing; however, many of these 
studies were conducted before the introduction of selective 
laser trabeculoplasty.23-28 Australia reported a 60% decrease 
from 1996 to 2003,27 and the United States reported a 57% 
to 61.9% decrease from 1992 through 2000.23,24 In both 
cases, these figures were related to reduced reimbursement. 
Similar trends to those found in Canada for trabeculecto-
mies24-27,29-31 and glaucoma drainage devices31 have been 
reported in the United States, United Kingdom, Australia, 
and France.

Many newer glaucoma surgical devices have been 
approved by Health Canada, including the ExPress 
Glaucoma Filtration Device (Alcon Laboratories, Inc.), 
which was approved in 2005, the Solx Gold Shunt (Solx), 
Trabectome (NeoMedix, Inc.), and the iStent Trabecular 
Micro-Bypass implant (Glaukos Corporation), all of 
which were approved in 2009. Data regarding the num-
ber of newer procedures performed in Canada are not 

Figure.  Canadian glaucoma procedural rates from 1992 to 

2007. 
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readily available, because there is no specific fee code to 
distinguish between the type of glaucoma filtration pro-
cedures performed.

CANADIAN CONTRIBUTIONS TO 
INNOvATION IN GLAUCOMA

Canada has a long history of intellectual contribu-
tions in the field of glaucoma in both basic science and 
clinical studies. Some examples include the invention 
of ultrasound biomicroscopy; studies of the brain and 
glaucoma, retinal ganglion cell death and neuroprotec-
tion, and lymphatics and the eye; major contributions 
in the areas of ocular blood flow, optic nerve imaging, 
including biomechanics of the lamina cribrosa, visual 
field progression; and the discovery of glaucoma genes. 
Canadian researchers have also played a significant role 
in a variety of important clinical studies such as the 
Collaborative Normal Tension Glaucoma Study, the 
Canadian Glaucoma Study, a variety of studies on selec-
tive laser trabeculoplasty, and two international studies 
comparing glaucoma drainage devices. 

CONCLUSION
Canada faces a variety of challenges optimizing the 

care of glaucoma patients. First, a significant proportion 
of Canadians with glaucoma are not aware they have 
the disease,8 and many of these individuals have moder-
ate to advanced disease at the time of initial diagnosis.3 
Educational programs highlighting risk factors for glau-
coma and the importance of treatment for an otherwise 
irreversible blinding condition targeted to the public and 
family doctors need to be developed to encourage those 
at high risk to see an eye care provider. Access to glaucoma 
care in Canada is challenged by geography, manpower, 
and economics. Programs such as teleglaucoma15 and the 
Canadian National Institute for the Blind Eye Van (a fully 
equipped mobile medical eye clinic with minor surgical 
capabilities servicing remote northern Ontario communi-
ties) attempt to improve access to glaucoma care in remote 
areas. Manpower issues are currently improving; legislation 
was recently passed that allows optometrists in Canada an 
increased scope of practice to include glaucoma therapeu-
tics. Models of interprofessional glaucoma care have been 
developed but with limited implementation to date.13 This 
could significantly improve access but will only be effective if 
the quality of patient care is not compromised. In addition, 
good communication between the patient, optometrist, 
and ophthalmologist is necessary to both identify who is 
responsible for the patient and to avoid test duplication. 
Finally, the costs of providing glaucoma care need to be 
considered. Especially with the availability of new technol-
ogy and devices, health care providers increasingly have to 

make financially responsible decisions when recommending 
diagnostic tests and surgical devices. n 

Yvonne M. Buys, MD, FRCSC, is a professor in 
the Department of Ophthalmology and Vision 
Sciences at the University of Toronto and codirec-
tor of the Glaucoma Unit at the University Health 
Network, Toronto Western Hospital, in Toronto, 
Ontario, Canada. She has received speakers’ honoraria from 
Alcon Canada and study support from Sensimed AG. Dr. Buys 
may be reached at (416) 603-5682; y.buys@utoronto.ca. 

1.  Wikipedia. Canada Health Act. http://en.wikipedia.org/wiki/Canada_Health_Act. Accessed November 12, 2012.
2.  Jin YP, Buys YM, Hatch W, Trope GE. De-insurance in Ontario has reduced use of eye care services by the socially 
disadvantaged. Can J Ophthalmol. 2012;47(3):203-210.
3.  Buys YM, Gaspo R, Kwok K; the Canadian Glaucoma Risk Factor Study Group. Referral source, symptoms, and 
severity at diagnosis of ocular hypertension or open-angle glaucoma in various practices. Can J Ophthalmol. 
2012;47(3):217-222.
4.  Buys YM, Jin YP. Socioeconomic status as a risk factor for late presentation of glaucoma in Canada. Can J 
Ophthalmol. In press.
5.  Shenken E. The Scarborough Glaucoma Survey. Can Med Assoc J. 1966:95(12);595-602.
6.  Harasymowycz PJ, Papamatheakis DG, Fansi AK, et al. Validity of screening for glaucomatous optic nerve 
damage using confocal scanning laser ophthalmoscopy (Heidelberg Retina Tomograph II) in high-risk populations: 
a pilot study. Ophthalmology. 2005;112(12):2164-2171.
7.  Perruccio AV, Badley EM, Trope GE. Self-reported glaucoma in Canada: findings from population-based surveys, 
1994-2003. Can J Ophthalmol. 2007;42(2):219-216.
8.  Anraku A, Jin YP, Butty Z, et al. The Toronto Epidemiology Glaucoma Survey: a pilot study. Can J Ophthalmol. 
2011:46(4);352-357.
9.  Mitchell P, Smith W, Attebo K, Healey PR. Prevalence of open-angle glaucoma in Australia: the Blue Mountains 
Eye Study. Ophthalmology.1996;103(10):1661-1669.
10.  Tuck MW, Crick RP. The projected increase in glaucoma due to an ageing population. Ophthalmic Physiol Opt. 
2003;23(2):175-179.
11.  Friedman DS, Wolfs RC, O’Colmain BJ, et al. Prevalence of open-angle glaucoma among adults in the United 
States. Arch Ophthalmol. 2004;122(4):532-538.
12.  Rafuse PE, Buys YM, Damji KF, et al. Canadian Ophthalmological Society evidence-based clinical practice 
guidelines for the management of glaucoma in the adult eye. Can J Ophthalmol. 2009;44(suppl 1);S3-S93.
13.  Nicolela M, Buys Y, Birt C, et al. Model of interprofessional collaboration in the care of glaucoma patients and 
glaucoma suspects. Can J Ophthalmol. 2011;46(suppl 1):S1-S10.
14.  Wikipedia. List of countries by population. http://en.wikipedia.org/wiki/List_of_countries_by_population. 
Accessed November 19, 2012.
15.  Kassam F, Amin S, Sogbesan E, Damji KF. The use of teleglaucoma at the University of Alberta. J Telemed 
Telecare. 2012;18(7):367-373.
16.  Kholdebarin R, Campbell RJ, Jin YP, et al. Multicenter study of compliance and drop administration in 
glaucoma. Can J Ophthalmol. 2008(4);43:454-461. 
17.  Blondeau P, Esper P, Mazerolle E. An information session for glaucoma patients. Can J Ophthalmol. 
2007;42(6):816-820.
18.  Blondeau P, Carbonneau M, Esper P, Turcotte PC. A 2-hour information session and patient recall has minimal 
impact on glaucoma: treatment persistence in a mature practice. J Glaucoma. 2012;21(6):379-382.
19.  Campbell RJ, Trope GE, Rachmiel R, Buys YM. Glaucoma laser and surgical procedure rates in Canada: a long-
term profile. Can J Ophthalmol. 2008;34(4):449-453.
20.  Rachmiel R, Trope GE, Chipman ML, et al. Laser trabeculoplasty trends with the introduction of new medical 
treatments and selective laser trabeculoplasty. J Glaucoma. 2006;15(4):306-309.
21.  Rachmiel R, Trope GE, Chipman ML, et al. Effect of medical therapy of glaucoma filtration surgery rates in 
Ontario. Arch Ophthalmol. 2006;124(10):1472-1477.
22.  Buys YM, Austin PC, Campbell RJ. Effect of physician remuneration fees on glaucoma procedure rates in 
Canada. J Glaucoma. 2011;20(9):548-552.
23.  Albright CD, Schuman SG, Netland PA. Usage and cost of laser trabeculoplasty in the United States. Ophthalmic 
Surg Lasers. 2002;33(4):334-336.
24.  Paikal D, Yu F, Coleman AL. Trends in glaucoma surgery incidence and reimbursement for physician services in 
the Medicare population from 1995 to 1998. Ophthalmology. 2002;109(7):1372-1376.
25.  Fraser SG, Wormald RP. Hospital episode statistics and changing trends in glaucoma surgery. Eye. 
2008;22(1):3-7.
26.  Baudouin C, Rouland JF, Le Pen C. Changes in medical and surgical treatments of glaucoma between 1997 and 
2000 in France. Eur J Ophthalmol. 2003;13(suppl 4):S53-60.
27.  Walland MJ. Glaucoma treatment in Australia: changing patterns of therapy 1994-2003. Clin Exp Ophthalmol. 
2004;32(6):590-596.
28.  Van der Valk R, Schouten JS, Webers CA, et al. The impact of a nationwide introduction of new drugs and a 
treatment protocol for glaucoma on the number of glaucoma surgeries. J Glaucoma. 2005;14(3):239-242.
29.  Bateman DN, Clark R, Azuara-Blanco A, et al. The effects of new topical treatments on management of 
glaucoma in Scotland: an examination of ophthalmological health care. Br J Ophthalmol. 2002;86(5):551-554.
30.  Strutton DR, Walt JG. Trends in glaucoma surgery before and after the introduction of new topical glaucoma 
pharmacotherapies. J Glaucoma. 2004;13(3):221-226.
31.  Ramulu PY, Corcoran KJ, Corcoran SL, Robin AL. Utilization of various glaucoma surgeries and procedures in 
Medicare beneficiaries from 1995 to 2004. Ophthalmology. 2007;114(12):2265-2270.


