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Abstract

This research focuses on waiting times for elective surgery in Manitoba, particularly

cataract surgery. Claims data maintained at the Manitoba Centre for Health Policy were

analyzed for eleven elective surgical procedures from 1992193 tbrough 1998/99. A pre-

operative visit to the surgeon was flagged as the beginning of the wait. To validate this

method, data from a second source, the Cataract Surgery'Waiting List Registry (CSU/LR)

were linked with claims data from November 1998 until March 2000. Estimates between

the two were compared, using Spearman's rank order correlation and ANOVA (of the

logged wait times). Generalized and hierarchical linear models were developed to explain

the variation in waiting times. The outcome was the natural log of the CSWLR wait time.

For all except cataract surgery, elective surgery median waiting times were found to be

relatively short, under 60 days, but became significantly longer over time. 'Waits were

similar by age, sex and neighbourhood income level; waits were longer in Winnipeg and

Brandon compared to other areas of Manitoba. Cataruct surgery waiting times were 18

weeks from 1996197 throueh 1998/99.

The wait time estimates usin$the CSV/LR and claims matched for 75.9Yo of patients

(r: 0.58, p < .0001). A modification to the claims method, using the second closest pre-

operative visit as the beginning of the wait if there was more than one visit and the

closest occurred with 70 days of surgery, improved the match rate to 83.4o/o, (r:0.80,

p < .0001). ANOVA found no significant difference between the CStrVLR and claims

with this modification. In the regression models, longer waits were associated with being
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female, older age, being hospitalized while waiting, and surgeon, with higher-volume

surgeons having longer waits. The models explained approximately 33o/o of the variation,

and surgeon comprised almost all of that (29.5%).

The research demonshates that (1) claims data can be used to monitor waiting times; (2)

choice of surgeon has a major impact on waiting times (3) increasing the volume of

surgery does not shorten waiting times, and (a) a parallel private sector does not reduce

waits in the public sector.
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This thesis describes a body of work that began six years ago, in 1996. It focuses on the

area of waiting times for elective surgery, and it takes the form of a pyramid: beginning

with broad, contextual issues, going on to discuss measurement and my previous work on

measuring waiting times for a variety of surgical procedures in Manitoba, then narrowing

to the research that is new to this thesis, waiting times for cataract surgery in Winnipeg.

Here, I explored the difference befween two different data sources on waiting times, the

Cataract Surgery Waiting List Registry and claims data, and explored factors that affect

waiting times for cataract surgery. This introductory section describes how this body of

research was generated.

I first started to work in the area of waiting times for surgery six years ago, in 1996.

There had been ongoing concems in the media about long waits for a variety of health

care procedures: specialist visits, diagnostic tests like MRI and ultrasound, and surgical

procedures like coronary artery bypass surgery, hip and knee replacement and cataract

surgery. The Manitoba Centre for Health Policy (MCHP), where I am a researcher, had a

contract with Manitoba Health to conduct six research projects per year, the subjects of

which were to be mutually ag4eed-upon between the Director of MCHP and the Deputy

Minister of Health. The mandate of MCHP is to describe and explain patterns of care and

profiles of health and illness through analysis of the unique Population Health Research

Data Repository. Although Manitoba Health had expressed interest in our doing a

deliverable project on waiting times, we had always felt that the claims data, which
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comprises much of the Repository, was not suitable for this purpose. Three things came

together to persuade us to give it a try.

First, for years David Naylor and his colleagues had been grappling with the issue of

waiting times for coronary artery bypass surgery (CABS) in Ontario. His work led to the

development of the Cardiac Care Network, a registry for all patients having CABS in

Ontario. Through consultation with an expert panel, consensus had been reached on

prioritization criteria for patients with coronary symptoms, and recommended maximum

wait times were established. One of his papers found that patients' names were entered

into the Registry on average three days after angiogram. In Manitoba, while we did not

have a cardiac registry, we did have data on angiograms. His research demonstrated that

it would be reasonable to use an angiogram as a marker to identify the wait for CABS.

Second, the Nova Scotia Department of Health published a report on waiting times for a

large variety of surgical procedures over a number of years. In that study, claims data

were used. Surgery date was identified in the hospital file, then the data were searched

retrospectively for a pre-operative visit to the surgeon which was flagged as the

beginning of the wait time. This was something that could be quite easily replicated in

Manitoba.

Finaily, Noralou Roos, MCHP's Co-Director, discovered in a casual conversation with

Ross Brown, then Medical Vice-President of St. Boniface General Hospital, alarge

teaching hospital in Winnipeg, that there had been an attempt to collect waiting time data

for knee and hip replacement surgery. Surgeons submitted the relevant information to St.
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Boniface Hospital, and Manitoba Health agreed to provide the hospital with surgery dates

for the patients listed so that waiting times could be estimated. For various reasons,

Manitoba Health had fallen behind in supplying the procedure data, and Dr Brown hoped

that MCHP could help out.

These three circumstances led to MCHP agreeing to do a deliverable on waiting times. I

was just winding up another project, and Noralou Roos asked if I was interested in this

area. I agreed. Thus, almost by chance, a window opened on what I have since found to

be a fascinating field of inquiry.

At the time, I naiVely thought that waits for surgery were a simple problem of supply and

demand-if supply was less than demand, then some people would have to wait. I was

ignorant of the complexity, and of the political sensitivity involved. I came to learn a lot

more about the intricacy of this issue as I delved into the literature and spoke to people

who dealt with it on a daily basis. I remember a conversation I had with somebody about

the waiting lists for ultrasound. These waiting lists included people who were scheduled

several months in advance for ultrasound as a follow-up to some other intervening

procedure, such as radiotherapy, afact which made the ultrasound waits look longer than

they were. This one anecdotebrought home to me some of the political dimensions of

waiting lists: politicians and policy-makers view waiting lists with some scepticism, but

are forced to respond to media and stakeholder pressure in the absence of reliable data;

on the other hand, providers have an incentive to keep waiting lists long in order to argue

for more resources. The first chapter of this thesis therefore deals with some of the

contextual issues surrounding waiting times. It def,rnes rationing, describes some of the
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policy options for managing waiting times, points out the gap in existing information on

waiting times, and identifies the main stakeholders and some of their motivations.

One of the difficulties in assessing whether or not there is a problem with waiting times is

that there are very little data available. Most of the 'data' are anecdotal-the catastrophic

experience that grabs media headlines. If you think about the key questions that a good

news story is supposed to cover-who? what? where? when? why? how?-we don't have

good answers to any of those with respect to waiting times. We don't know how many

people are waiting, their characteristics, the level of illness they are suffering, when they

started to wait, and what they are waiting for. There have been some concerted efforts to

develop standardized criteria for and manage waiting times for coronary artery bypass

surgery, as well as a few scattered efforts to measure waits for cataract surgery, MRI and

total joint replacement-all procedures that have been highlighted as problem areas. But

for the most part, there is no co-ordinated waiting list for the bulk of procedures, surgical

or diagnostic, with standardized criteria, regular monitoring and management.

Measurement is the topic of the second chapter in this thesis; it includes three appendices

which are papers that I authored or co-authored. One of the papers is about different

methods of measuring waitin$ times, their strengths and limitations, and what an ideal

system would look like. The other two papers are about waiting time studies conducted

at MCHP; in both studies I was the principal investigator and lead author. Following the

method first used in Nova Scotia, I used claims data to estimate waiting times for 11

procedures in Manitoba over time. Specific surgical procedures were identified using

hospital claims data, then physician claims were searched to identify a pre-operative visit
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to the surgeon. The pre-operative visit closest in time to the date of surgery was

designated as the beginning of the wait for surgery. I reported median wait times and,

with the help of a statistician at MCHP, used confidence intervals to determine if there

were statistically significant differences over time for each procedure. Comparisons were

also made within procedures between sexes, older/younger patients, different

neighbourhood income levels and region of residence.

One of the drawbacks of using claims data is that the marker used for the beginning of

the wait time is a 'proxy' measure: there is nothing in the claim itself to indicate that a

decision was made to proceed with surgery. If independent data sources confirmed the

use of a pre-operative visit as the beginning of the wait time, this would lend support to

the claims method of estimating waits. That is the topic of Chapter Three. One of the

advantages of being able to use claims data to monitor waits is that claims are readily

available and can be monitored at less expense than, say, setting up a registry for each

procedure. Furthermore, claims can monitor the entire population, whereas Registries are

often hospital- or city-specific. In this chapter, data from aCataract Surgery Waiting List

Registry maintained in Winnipeg, Manitoba were first merged with data from the

Population Health Research Data Repository. Then the start of the waiting time in the

Registry was compared with frr. p..-oprrative visit to the surgeon used to mark the

beginning of the wait in the claims method. As part of this analysis, the claims method

was modified, and I assessed its accuracy with respect to the Registry before and after the

modifications.
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Another issue that is important in understanding waiting times is to understand what

factors affect waiting times. Most people would agree that people who are in greater

'need' (however that is defined) should have surgery before people in less need. But one

also hears that people sometimes receive special treatment for reasons other than clinical

need, such as, social status, gender, age or region ofresidence. Chapter Four comprises a

literature review of some of the factors that have been found to be related to waiting

times. From the literature review came a set of independent variables to be explored in

more detail, again with cataract surgery data. Modelling of these factors against waiting

times for cataract surgery constitutes the fifth chapter of this thesis.

The sixth chapter in this thesis is a concluding chapter. It is not a rewording of the

findings of the previous chapters, but focuses on the main messages that I had learned

through doing this research, in an affempt to tie the disparate pieces together. It ends with

a summary of policy-relevant findings.

Waiting times are an issue that publicly financed health care systems are struggling with

throughout the developed world. Many people have thought and written on this subject,

and yet, there is still much that we do not understand. I hope that I can shed at least some

small light on this obstinate is$ue.
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The last century has witnessed remarkable gains in our ability to treaf disease. Think of

all the things we take for granted now that have changed the way we live: pharmaceuti-

cals like insulin, antibiotics, antihypertensives, statins; diagnostic tests like ultrasound,

CT scan and angiography; surgical procedures like coronary artery bypass, transplants,

joint replacements, and cataract removal; therapies like dialysis, and neonatal intensive

care. Genomics and nanites hold unimaginable promise for longer life and management

of what are now terminal illnesses. But these many successes have created problems too,

in placing pressure on the limited pool of health care resources. Furthermore, in devel-

oped countries, there is a population of baby-boomers and their offspring who have been

accustomed to getting whatever it is they want. These are people-my generation-who

are educated and informed, and what information they do not have, they will search out

in libraries or the Internet. Add to this the fact that this generation is aging, and are there-

fore likely to be suffering more health problems, and the result is a virnrally unlimited

capacity for demands on the health care system (Evans and Barer 1999).

Forces like these-advances in technolo gy, an agingpopulation, a generation of 'baby-

boomers' who expect gratificqtion-have made demands on the health care systems in all

developed countries. Many of them, therefore, are struggling with the issue of how to al-

locate health care resources in a manner that reflects both societal values and economic

realities. In some countries, allocation is based on price. ln others, like Canada, one of

the mechanisms used to allocate scarce resources are waits to access care. 
'While waits
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have always existed in publicly funded health care systems, this issue has taken on

growing signif,rcance of late.

This chapter will review some of the policy issues with respect to waiting for care. First,

there will be a discussion of rationing and its relation to waiting. This will be followed

by a description of some of the options available to policy-makers to manage waiting

lists. Last there will be a discussion of the motivations behind some of the players in the

debates about waitins times.

Rationing health care serv¡ces

The inability of demand to keep up with supply results in a need to find a method of ra-

tioning health care.t There are two principles by which rationing can occur: ex-

plicilspecif,rc or implicit/abstract (Mechanic 1997; Glazer and Rothenberg 1999).In spe-

cific or explicit rationing, a service is denied to someone who knows the service is de-

nied, why it has been denied, and can identify an authority who is responsible for the de-

cision. In implicit/abstract rationing, capacity constraints are set such that services are

delayed or denied to some people, but the people who will be denied are unknown at the

time the constraint is set. Governments constrain access to health care seryices by using

the blunt tool of budget limitations. ln this way, the govemment has some control over

' Light opposes this premise, stating that instead of the economics-derived word, 'rationing', we
should use the word 'choice', which creates a different framework for thinking about the issue (Light
1999).



costs, yet the day-to-day decisions about who gets access and who has priority falls to the

physician (Light 1999).

Arguments can be made regarding either form of rationing. Mechanic (1991) argues that

explicit rationing is rigid and inflexible, and allows for neither patient differences nor

clinical expertise and judgement. He states that implicit rationing can respond more eas-

ily to complexity and changing information and builds on the patienldoctor relationship.

Glazer et al. argue that implicit rationing might in fact be more efficient and less costly

than explicit rationing: "Delays in providing medical service may be a hallmark of

successful rationing (since the capacity constraints needed to limit service can impose

waits for all but emergency treatment) rather than a reflection of inefficiency, poor man-

agement, or misguided cost savings" (Glazer and Rothenberg 1999). They point out that

excess capacity in the United States results in more unnecessary and futile therapies. On

the other hand, implicit rationing contravenes the ethical principles ofjustice and auton-

omy, since implicit rationing results in inequities, and since patients are not fully in-

formed (Evans and Barer 1999).

CuepreR Oru¡

Queuing can be either explicit or implicit. Most queues for health care in Canada are im-

plicit, since there are no criterTa by which to prioritize patients or allocate resources. Im-

plicit rationing results in inequity because literally millions of decisions are made by in-

dependent practitioners in an uncoordinated, and frequently unscientific, fashion. Loss of

autonomy results because patients often do not know when they will receive surgery, or if

they might have had a shorter wait if they had been refer¡ed to a different surgeon, or
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even if surgery \Ã/as required at atl. Rather than behaving like an ordered line, the so-

called queue is more like a pool from which patients are chosen according to vague and

inconsistent criteria (Light T999; Hughes and Griffiths 1997). When queues are managed

through standardized criteria that are applied to all patients, criteria which are available

both to patients and to providers, queuing is explicit. Few examples of explicit queuing

exist in Canada; one of the most well-known is the Cardiac Care Network of Ontario.

Resource allocation
If queues are a method of rationing, which 'Webster defines as distributing resources eq-

uitably, it follows that one of the purposes of queues is to allocate resources. ln a survey

of provinciallterntonal health ministries across Canada, most respondents viewed waiting

lists as a mechanism to allocate scarce resources (Shortt et al. 1998). Health care manag-

ers thought waiting lists could be used not only to allocate resources within and between

departments, but also to argue for more resources (McDonald et al. 1998).

The view that increased resources will reduce waiting times is a commonlv held. intuitive

belief. Newspaper headlines and accounts illustrate:

" "Day surgeries to double at clinic; Pan Am deal takes pressure off hospitals" (lTinni-
peg Free Press,200T, Se$ember 20)

, "Tories pledge to double MRI tests; $29 million targeted to cut waiting lists for diag-
nostic procedures" (Wnnipeg Free Press, 1999,lllfay 13)

"The Alberta govemment will spend $54-million this year to cut wait times for joint
replacements, cancer treatments and heart surgeries" (Globe and Mai|,2000, May 19)

"Government funding increases earlier this year brought the wait list for an MRI to
about three months. This was down from last year's 13 months, then the longest in
Canada" (Times Colonist [Victoria], 1999, August24).



In these examples, the extra resources come from provincial governments. Some believe

that the additional resources should come from private spending. This is often expressed

as the sentiment that people should be permitted to obtain faster care privately, and that

furthermore, this will make publicly-financed services more available for others. Cullis

argued that the United Kingdom's National Health Service CNHS) should subsidize pa-

tients to use the private sector and permit it to expand until NHS wait lists begin to de-

crease (Cullis and Jones 1985). An interesting twist on this notion was found in a review

of public and private hospital use in Australia (O'Hara and Brook 1996). There, even pa-

tients who had private insurance preferred to go to the public hospital for some of their

care, for example, cardiac investigations, cataract surgery, and rehabilitation services.

Thus the public system was feeling extra pressures because of the unexpected demands of

privately insured patients.

CHepr¡R Or{s

Recent polls in Canada report different findings on the percentage of respondents that

believe people should be able to pay to access care more quickly. The National Post re-

ported that a PriceWaterhouseCoopers poll found that 6lTo of Canadians support the con-

cept of private health care so long as the public system is not jeopardized (llinnipeg Sun,

2001,14 July), whereas an NDP-sponsored poll found that only 10% of Manitobans

agreed that people should Ue åUt. to pay for faster service (TTinnipeg Free Press , 2000,

09 Dec). These different findings might well relate to how the questions are posed (and

the political leanings of the sponsor), but it is noteworthy that it is a question that is posed

time and time again as a way to 'cure' Canada's ailing health care system.



The research evidence is equivocal on the effectiveness of adding resources (whether

public or private) to shorten waits. There are examples of targeted infusions of public

funds reducing the wait list (Edwards 1997; Parmar 1993; Rao and Burd L997). There are

also examples in which an increase in the procedure rate was associated with an increase

in the wait list (Goldacre et al. 1987; Hanning and Lundstrom 1998; V/illiams 1990;

Sheldon 2000). In the United Kingdom, when there were major government-funded ini-

tiatives to reduce waiting lists, the number of people waiting increased, prompting some

people to claim that the government was focussing on the wrong target (Hamblin et al.

1998; Green 1999).

Part of the reason for this paradoxical finding is that as more capacity is seen to be avail-

able, more referrals may be made for the service (Williams 1990). The MRI news item

quoted previously goes on to say "More doctors and patients are opting for the test since

the waiting time has reached a reasonable level. 'It's beginning to creep back up again,'

said [Dr. Robert] Koopmans [Capital Health Region section head for MRI.]"

CHeprER ONr

There is also some evidence that the health system is dynamic, and adapts to change by

finding its equilibrium. In the UK, where there were huge funding initiatives intended to

reduce waiting lists, the ro, Jfth. wait list increased, but the average wait time stayed

around the same in the 1990s as it was in the 1960s. While the number of GP referrals

increased, the rate at which referred patients went on to elective surgery stayed quite con-

stant (Hamblin et al. 1998; Harley 2001). In Manitoba, the number of cataract surgery

procedures increased by 32% from 1992193 to 1996/97. This v/as accompanied by a U-
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shape in the median waits: an initial decrease from l6 to 1l weeks, followed by an in-

crease back to l8 weeks (DeCoster et al. 1998).

Increased resources may also contribute to a change in the criteria for surgery, causing

more patients to be assessed as surgical candidates. That would be one explanation for

the constant proportion of referred patients going on to surgery, despite an increase in

referrals. However, this raises a question about appropriateness. In a review of the appro-

priateness of bypass surgery in areas with different surgical rates, there were more low-

benefit cases performed in higher-rate areas (Hux et al. 1995). After an increase in cata-

ract surgery funding in Sweden, patients were found to come to surgery with better visual

acuity, and a higher proportion of patients were classified as needing surgery for social

reasons (Hanning and Lundstrom 1998).

That an infusion of funds will help assumes that there are additional human and capital

resources that can be put to use, but there is little excess capacity in the Canadian health

care system. One of the reasons for an increase in the queue for coronary artery blpass

surgery (CABS) in British Columbia was the shortage of hospital space, heart-lung by-

pass perfusionists and critical care nurses (Katz et al. 1991). Recent nevvspaper stories

have highlighted the need forladiation therapists and oncologists for the treatment of

cancer patients.2 A temporary infusion of funds may not work because surgeons, nurses

and other support staff may not want to be hired for only four or six months (Newton et



al.1995). On the other hand, the permanent addition of new surgeons may help to reduce

waiting lists temporarily, but as the new surgeons build up their own caseload, and com-

pete for resources, the list may begin to increase again (Frost 1980; Harley 2001).

Nor does the availability of additional resources in a parallel private market reduce the

waiting times in the public sector. ln the Manitoba study, cataract surgery was available

both publicly and privately over the time period of the study, yet waits in the public sec-

tor grew. Similar evidence comes from the UK where there has always been a private

system alongside the National Health System (lr{HS). There, areas with the longest waits

for NHS surgery are those with the most private beds, and the long-wait procedures are

those where there is the most private practice (IVilliams 1990; Light 1996; Richmond

1996).
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The above examples refer to privately-funded privately-owned health care providers.

Even when health care is publicly funded but is privately provided, differences in waits

can result. The Consumers Association of Canada (Alberta) found that in three urban ar-

eas with three different delivery models for publicly-insured cataract surgery, average

waiting times varied substantially (table 1.1) (Armstrong 2000). In Lethbridge, where

cataract surgery took place inè public hospital, the waiting times were 4 to 7 weeks,

whereas in Calgary, where cataract surgery was contracted out to privately-owned clinics,

the waiting time was 16 to 24 weeks. Nor are longer waits related to physician supply: in

' Priest L, Cash used to lure cancer-centre staff, Globe and Mail,2000 June l5; Paul A, Cancer
clinic waits too long, llinnipeg Free Press,2000 January 26; Lett D, Bidding war for health pros 'like the
NHL,' lVinnípeg Free Press, 2000 June 1 6; McKie P, Pharmacist shortage closes HSC drug store, llinni-
peg Free Press, 2000 April 12.



Edmonton, there was one ophthalmic surgeon per 51,000 persons, yet the waiting time

was 5 to 7 weeks, compared with Calgary, which had a much richer surgeon supply at 1

per 37,000 persons, yet the wait was approximately three times longer.

Table 1.1: Publicly-funded cataract surgery in Alberta, 1998; impact of different delivery
models
Cify

Lethbridee
Edmonton
Calsarv

Surgeon/population
ratio
l/49.000
1/51.000
U37.000

fu'lanagement

David Naylor has stated several times that waiting lists are a mark of supply/demand

mismatch (Naylor 1991; Naylor et al. I993a; Naylor 1999). Adding resources affects the

supply side of the equation. There are also activities that can affect the demand side, such

as: information sharing, list audit, and prioritization or scoring systems.

Information shar¡ng
One of the drawbacks that exists currently is that most waiting time information is not

available to referring doctors or the public. What this means is that patients with similar

Average wait after
decision to oroceed

Cu¡pr¡R Oue

4 to 7 weeks
5 to 7 weeks

16 to 24 weeks

Location of service deliverv

100% in hospital
80% hospital,20Yo private clinic
100% in private clinics

levels of illness will wait differing lengths of time depending on the surgeon to which

they are referred. However, if information were available on individual surgeon's waiting

times, a surgeon with a shorter wait might have been chosen. The most notable exception

to this general rule is in British Columbia. There, hospitals report waiting time data to the

Ministry of Health which posts it on the Internet. Data are available by procedure, hospi-

tal and doctor and cover 95% of scheduled surgery (http://www.health.gov.bc.ca/



waitlist).' Similar data have been available in the UK for years (Lee et al.1987). UK wait

time data are categorizedby region, specialty and quarter; both the wait to see a specialist

and the wait for surgery are available on the lnternet (see htþ://www.doh.gov.ulc/

waitingtimes/booklist.htm).Notwithstanding some legitimate concerns about the accu-

racy of the data, they are a step in the right direction of informing both patients and pro-

viders.

List audit
Where lists do exist, regular audits are necessary to ensure that everybody who is on the

list still requires the procedure. Many patients may no longer be surgical candidates, for

a variety of reasons: their condition improved, they changed their minds, they moved,

their general health deteriorated so that they are now poor surgical candidates, or they

died. Studies have documented the degree of list inflation to be in the order of 25 to 50

per cent (Barham et al. 1993; Tomlinson and Cullen 19921'Lee et al. 1987; Fraser 1991;

Elwyn et al. 1996; Woolford et al. 2000). V/aiting time will be overestimated if patients

who should be removed from the list are included.
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Priority Scoring Systemsu
The purpose of priority scoring systems is to make waiting list management more trans-

parent and equitable. Priority systems generally use research evidence and some form of

clinical consensus-building to develop criteria by which patients can be assigned a rela-

' There is also cardiac swgery waiting list/time information available on the WWW for the Cardiac
Care Network of Ontario (htþ://www.ccn.on.ca) and for the Central Montreal Regional Heaith Authority
(http ://www.nsss06. gouv.qc.calevaluation/chirurgie).



tive priority for surgery (Naylor et al. 1990; Lack et aI.2000; Hadorn T997). Having phy-

sician buy-in appears to be critical in the successful implementation of a prioritization

system. Canadian examples of priority scoring systems are the Cardiac Care Network

(CCN) of Ontario, Manitoba's Cataract Surgery'Waiting List Registry, andthe Western

Canada Waiting List project.

Examples

The Cardiac Care Network (CCl.Ð is one of the first and probably the best-known priori-

tized registry in Canada. All patients in Ontario scheduled to received coronary bypass

surgery are entered into the database. A prioritization system, developed by a consensus

panel of experts based on a literature review and their own experience (Naylor et al.

1990) uses seven clinical factors to determine an urgency rating score and Recommended

Maximum Wait Time (RMV/T). CCN's Web site has quarterly reports showing for each

hospital the average number of procedures, patients waiting, median waits and percentage

of procedures performed within the RMWT. The registry was expanded in 2000 to in-

clude cardiac catheterization, angioplasty and stent procedures (Cardiac Care Network

2001). Cardiac surgery registries exist in most other provinces across Canada; Manitoba

became a satellite of the CC\in I999,but as yet no data are publicly available for

Manitoba (January 27, 2002).
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The Cataract Surgery Waiting List Registry (CSWLR) in Manitobaprioritizes patients

based on their visual impairment and length of time waiting. (It is described more fully in

Chapter 3 of this thesis.) All members of the Department of Ophthalmology were in-



volved in the planning for this system, and they submit all patients booked for cataract

surgery in Winnipeg to the CSV/LR. The priority scores are returned to the surgeons

who are under no obligation to schedule patients according to priority. However a be-

fore-and-after comparison demonstrated that physicians were responding to the priority

information in their scheduling decisions (Bellan and Mathen 2001). Unfortunately, data

from the waiting list have not been shared with referring clinicians, patients or funders.

The'Westem Canada V/aiting List (WCWL) project, a consortium of 19 members in-

cluding research organizations, medical associations, RHAs, and provincial ministries of

health, was a research project funded by Health Canada, the purpose of which was to de-

velop prioritization criteria. Its final report was released on March 31,2001. lnterdisci-

plinary professional panels were struck to establish point-count priority scoring tools in

five areas: total hip/knee replacement, MRI, cataract surgery, general surgery and chil-

dren's mental health services. Each tool was pilot-tested in one of the member RHAs.

Test-retest reliability was strongest for general surgery and hip/knee replacement and

weakest for MRI. A series of focus groups brought together members of the public, who

showed general support for the tools (Western Canada Waiting List Project 2001). The

V/CWL is now planning a second phase to implement the tools and develop benchmark
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waitins times.

ln New Zealand, the govemment acknowledged that rationing did occur, and that on ethi-

cal grounds, prioritization for surgery should be more transparent. Criteria rvere set up for

a number of procedures, includingcataract extraction, CABS, hip and knee replacement,



cholecystectomy, and middle ear tubes (Hadorn 1997). The criteria were developed by

professional advisory panels using a two-step Delphi process, followed by pilot testing.

Criticisms of the criteria have included concern about inter-rater reliability (Halliwell

1998), and about their ability to accurately prioritize patients (Dennett and Pany 1998;

Dennett et al. 1998). The New Zealandpnontization criteria were used not only to estab-

lish clinical thresholds, but even more contentious, financial thresholds, i.e., the thresh-

olds that could be sustained by government funds. For CABS,125 patients who met

clinical criteria were removed from the waiting list at one hospital because they fell be-

low the financial threshold (Channer et al. 2000). Of these, five died, for a mortality rate

of 4o/o, considerablyhigherthanthe Lo/oor lessreportedbyNaylor(Naylor etal.I993b;

Naylor et al. 1995). Furthermore,59 of the 125 patients had CABS because of deteriora-

tion,24 of them as emergencies, which are often more costly. Thus the financial tbresh-

olds appeared to result in extra morbidity and mortality and perhaps even extra costs.

Cuaprsn O¡æ

Lack described the development of a priority scoring system and iso-resource groups

(IRGs) in Salisbury, England (Lack et al. 2000). The scoring system used an algorithm

that gave various weights to disease progress, pain and distress, disability, dependence on

others, loss of usual occupation, and time in the queue. IRGs are used for planning pur-

poses only, as patients in eachalRG are expected to require the same number of bed-days

and O.R. time. It would seem possible that IRGs could be used to maximize the number

of higher priority patients treated within budgeted resources, although this is not one of

their intended uses.

l3



/ssues

One of the issues with respect to priority scoring systems is that of the guiding principles

to be used. Common guiding principles are: need, ability to benef,rt, and time in the

queue. However, the language on this issue is often unclear. A New Zealand report rec-

ommended that "priority should be assigned according to need, and to those with the

most ability to benefit" (Fraser et al. 1993). A paper by Lewis et al. stated: "Assuming

that a health care intervention offers a reasonable probability of tangible benefit, those

with the greatest need for the intervention should be served f,rrst" (Lewis et al. 2000).

The problem is that the concepts of need and ability to benefit may be in conflict: there

will be people who are in very great pain or disability but whose capacity to benefit may

be limited, whereas there will be others suffering only minor inconvenience but who,

with treatment, would return to normal, productive lives (Meddings et al. 1999). Which

should take priority: the person with the greatest need or the one with the most capacity

to benefit?.
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Length of time in the queue, another potential criterion, may also prove contentious and

difficult (Hadom 1997).ln the CSWLR, the priority score is weighted by time spent

waiting, as it was felt that this constituted a burden to the patient (Bellan and Mathen

2001). lndeed, aside from phlsical dysfunction, waiting is associated with anxiety, de-

pression, fatigue, social isolation and economic hardship, all of which affect not only the

patient but also family members (Naylor and Slaughter 1994; Petrie et al. 1996; Derrett et

al.1999; Pieper et al. 1985). On the other hand, if length of time waiting is used as a cri-

terion, then it can create distortions in the provision of services, with sicker patients being
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deferred in favour of those with longer waits who may have a lower level of illness or

dysfunction (NHS Consultants' Association 2000).

Also relevant for prioritizing patients is the question as to what pool of patients the pri-

oritization criteria apply: within each surgeon's individual list, between surgeons but

within one surgical specialty, or between specialties? For each surgeon to prioritize

within his or her individual list does not overcome the problem of patients coming to sur-

gery at different levels of priority as a result of surgeons having different list lengths.

Where pnorrtization systems are in place, it is more common to apply them to one surgi-

cal procedure or service within a hospital or region. The Cardiac Care Network of On-

tario assigns patients in an area to the first available surgeon, although they can request a

particular surgeon if they prefer (Naylor 1991). Using priority schemes to allocate re-

sources across specialties is more rare; rather, Heads of Surgery are more likely to make

reallocation decisions in response to a combination of more strident vocalization from the

surgeons, funding, pressures from hospital administrators, or the history of Operating

Room regular and emergency hours used by each specialty. It seems that prioritizing

within specialties is difficult enough, without tryrng to address the even thornier issue of

prioritizing across specialties.

s

Related to priority schemes is the issue of appropriateness. In the UK, much of the wait-

ing list has been found to comprise patients who are waiting for discretionary procedures,

that is, procedures about which there is disagreement as to the appropriate treatment

(Davidge et al. 1987; Bloom and Fendrick 1987 Gudex et al. 1990; Donaldson et al.



1989). If patients who do not need the procedure could be safely removed from waiting

lists, then potentially there would be shorter waits for patients who do need the proce-

dure. Even when priority scoring systems do exist, there has been little attempt to ad-

dress the issue of appropriateness. In the 
'Western 

Canada Waiting List panel discussions

for General Surgery, when the issue of appropriateness arose, it was deemed not to be

one of the objectives that the criteria were attempting to address, although it was sug-

gested that patients who were not appropriate would not meet the criteria.

Guaranteed maximum wa¡t¡ng times
One method of trying to limit the waiting time is to issue regulations about maximum al-

lowable waiting times. A guaranteed wait is a promise by government designed to pre-

vent patients from languishing on a waiting list, thus effectively being denied care. In the

United Kingdom, the patient's charter provides for Guaranteed Maximum Waiting Times

of 18 months for inpatient surgery (Edwards 1997).In Sweden, in 1992, patients were

guaranteed a maximum wait of three months for cataract surgery if their visual acuity was

below a specified threshold or they had special social conditions (Hanning and Lund-

strom 1998). The advantage ofa guarantee is that it ensures care. A disadvantage is that

it creates distortions, because patients with a lower priority who are near their GMWT

may take precedence over patlents who are in more urgent need of surgery (NHS Con-

sultants'Association 2000). Another potential drawback, from the funder's point of view,

is that such a guarantee will certainly be used to argue for extra funding if the current

level of resources is insufficient to meet the required targets.
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Key players and their roles

Given the stated purpose of using waiting lists as a means of allocating scarce resources,

and the potential to reduce, or at least manage waiting times more equitably if better in-

formation systems were in place, it is astounding that so little standardized information is

available in Canada on waiting times. In Septemb er 2000, the First Minister of Canada

agreed to develop and report on a comprehensive set of indicators, one of which was

waiting times for key diagnostic and treatment services (First Ministers 2000). That the

Ministers would have to name waiting times as an indicator in need of development un-

derscores how limited the data are in this area. The next two chapters of this thesis will

discuss issues relating to measurement of waiting times in greater detail.

If hospitals, RHAs, physicians and consumer groups apply pressure on governments to

increase funding because of long waits, then govemments should be demanding more

complete and accurate data on the extent and impact of existing waits. Why has this been

so slow in coming? A¡e there any reasons that the government might not want such data?

A cpical viewpoint is put forth by Edwards (T997, p14): "One way to conceal a problem

is not to collect and publish information about it." Without clear information that large

numbers of Canadians are waiting long periods of time for routine procedures, the gov-
q

ernment can try to ignore the problem. The risk in this course of action is that other

groups, notably care-providers, may also benefit from equivocal information, and use un-

substantiated claims of long waits to press for more resources.

Crnpren ONs 1n]t
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Media impact
The following item illustrates how a lack of solid data can be used by all sides in the de-

bate about waiting lists. In November 2001, the Canadian Orthopaedic Association and

the Arthritis Society held a news conference in V/innipeg to press for a national strategy

to reduce waiting times for knee and hip replacement. At the news conference was a pa-

tient who had had to wait eight months, and expected to wait at least two months more.

One of Winnipeg's orthopaedic surgeons spoke at the news conference, threatening to

leave the province because of growing waiting lists and a lack of resources. Interviewed

separately, the Minister of Health countered by saying the province was paylng for 300

more hip and knee surgeries than it did two years ago.o'5 The media reported opinion

and anecdote; there was no evidence available on the actual number of patients waiting,

for which procedures or for how long.

In discussing the role of the media in the fate of the Medicare Catastrophic Extension Act

in the United States, Fan noted that when actual knowledge about an issue is low, then

opinions are more flexible and'þersuasability" is high (Fan and Norem 1.992). This is the

sifuation with waiting times. In the absence of information, the media will seize on the

identifiable "outlier", thus provoking a sense of crisis (Naylor, 199I). Hence the usual

focus in the media is on what$4echanic calls the "tragic-choice" situation:

" "f'm a time bomb; Woman with cyst on brain fears long wait for surgery" Winnipeg
Free Press 2001. December 13

- Paul A, Patients, surgeons want waiting lists cut, lltinnipeg Free Press,200l Nov 27; Brodbeck T,
Doctor crisis critical , llinntpeg Sun,200l Nov 27.
' The Minister also said that Manitoba's waiting times were shorter than elsewhere in Canada, ac-
cording to the Fraser Institute suryey, an irony given that the Minister is NDP, and the Fraser Institute is a
right-wing think tank, and furthermore, its annual survey has been criticized and dismissed by scientists for
its flawed methodology.



. "Heart patients wait, die" Winnipeg Free Press 1996; February 26

"Kids forced to wait for surgery" Winnipeg Free Press 1997;December 9

"Patients dyrng on wait lists: Alberta MDs" Winnipeg Free Press 1998; July 29

Repeated messages of this nature can be very effective in influencing public opinion. In

the late 1990s, the issue of waiting for health care seemed to be receiving increasing play

in the media. Using the terms "waiting" AND "health", I searched the Canadian Business

and Current Affairs (CBCA) database from 1982 to 2001.6 There were very few citations

in the early years, possibly related to limits of the database itself. Since 1993, the number

of citations rose dramatically: 159 in 1993,290 in 1995, 85 I in 1998, and II14 in 2001,

the last year available. Over the same time, several public opinion polls have measured

concem about this issue.
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' The Canadian Medical Association hired Angus Reid Group to conduct polls in 1996,

1991 and 1998 to measure Canadians' perceived access to a variety of health care

services: family physicians, home care, specialists, tests, nurses in hospital, surgory,

and hospital Emergency Rooms. In every area, the percentage who believed that ac-

cess was deteriorating increased over time, just as the number of media items did (see

figure 1.1).

t9

o The CBCA directory provides indexing to more than220,000 articles per year appearing in nearly
200 Canadian business periodicals, 300 popular magazines and 10 newspapers.



Figure l.l: CMA/Angus Reid Poll, 1998:
the last few vears
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" A 1998 poll by Prairie Research Associates found that while over 80o/o of people in

Manitoba and Saskatchewan were satisfied yyith their most recent experience with the

health care system,60yo said that waiting lists for any sort of medical treatment were

unacceptable (\|linnipeg Free Press 1998; July 11).7

t

ø d 2001 poll by POLLARA research reported that 620/o of Canadians felt the health

care system needed major repairs or a complete rebuilding, and that these repairs

' This article included a statement that "Waiting lists are one of the biggest problem's in Manitoba's
health care system," a persuasive and inflammatory sentence, but with no evidence to support it.



should focus on long waiting periods, accessibility and lack of personnel (POLLARA

Research 2001).

" The Canadian Medical Association published a National Report Card in 200I.In this

poll, Canadians were asked to give the health care system a grade of A, B, C or F

along several dimensions (Canadian Medical Association 2001). The overall quality

of health care services available was graded A or B by 65% of respondents. In terms

of access, defined as the ability to get prompt health care, a grade of A or B was given

by 66% for access to a family doctor, but only by 42% for access to specialists, and

by 37% for access to modern diagnostic equipment such as MRIs and CT scans.

When asked an open-ended question about the most important thing that could be

done to improve the system, the highest percentage, l4o/o, said more funding was

needed, followed by 1l% who said more timely access to treatment.
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While these examples do not comprise a systematic review, it suggests that there is a re-

lationship between media reporting and public opinion. Public opinion can be further

swayed when physicians-who, after all, should be in a position to know-are reported

as saying that waiting times are too long. Even though there is limited evidence to sup-

port their claims, physicians låo* that politicians react to public perception.

21

ln sum, lack of information can be an advantage to both the government and the care

providers. Governments can argue that there is no evidence to support the claims that



waiting lists are too long and providers can play the trump card of 'unnecessary patient

suffering' to encourage public sympathy.

Role of physicians
Yet another factor underlying the lack of quality information in this area is the historical

relationship in Canada between government and physicians. Since the advent of gov-

ernment-insured physician services, there has been an accommodation between govern-

ment and physicians in the form of an agency relationship: "the govemment, as principal,

established budgetary parameters; organized medicine, as agent, determined within those

parameters, how resources were to be allocated" (Tuohy 1999). Physicians gave up con-

trol of their fees, but in exchange, demanded clinical autonomy. (One cannot help but

notice that clinical autonomy translates into the right to control the volume and mix of

services provided, and thus in a fee-for-service system, billings and income.) 'Whenever

governments or other authorities have infringed on the clinical autonomy of physicians,

conflict has been the result. When British Columbia passed legislation in 1983 that re-

stricted billing numbers in order to control the number and distribution of physicians, the

Medical Association protested vigorously and supported a legal challenge to the legisla-

tion. When Ontario banned extra-billing after the passage of the Canada Health Act, the

ensuing conflict resulted in a four-week strike in 1986 (Tuohy, 1999,page208-209).

Efforts to collect data on, *on*iror, and manage waiting lists might be viewed as an in-

fringement of clinical autonomy, which helps to explain why physicians have generally

resisted these efforts.
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'When 
cataract surgery was amalgamated into one hospital in Winnipeg, the ophthalmic

surgoons agreed to establish a waiting list registry in exchange for more funding. The

registry uses a measure of self-rated visual dysfunction, and length of time in the queue,

to assign a priority for each patient. At a meeting where the planned registry was dis-

cussed with the ophthalmic surgeons, a surprising degree of hostility and resistance was

expressed to the plan þersonal observation). V/hen registry data on waits were presented

to optometrists, who are a large referral source for ophthalmic surgeons, the director of

the cataruct surgery registry (himself an ophthalmic surgeon) was taken aback at the out-

cry he received from the ophthalmic surgeons who did not want their wait list informa-

tion shared. To date, this information is still not available to the funders, to referring

physicians or to the public.
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Other efforts in Winnipeg and elsewhere have had similar problems: when a registry was

f,rrst initiated for cardiac surgery, some surgeons were very slow to send in their patients'

data. In a voluntary hip and knee replacement registry which ran from 1994195 to

1996/97, only 27To of patients were registered, and the highest physician compliance rate

was only 56% (DeCoster, 1998). A more recent implementation of a total-joint-

replacement registry in V/innipeg was not made mandatory because surgeons feared the

Regional Health Authority *ðul¿ start to manage the waiting list, in other words, to re-

assign patients to surgeons with shorter waiting times.

ZJ

The introduction of the BC Waiting List Web site sparked a great deal of discussion and

controversy, as a sample of headlines illustrates:



Medical Website allows patients to search for shorter waiting lists: The health minis-
ter is to introduce the new service and its l-800 number today (Vancouver Sun,1999,
May 7)

Surgery'Web site will take months to fix, hospitals say: Variations in the way waiting
list information is collected have led to the inaccuracies (Vancouver Íun.1999. Mav
r2)

BC gov't puts wait list info on the lnternet: But is it an idea whose time has come, or
just a waste of time? (ltrledical Post,1999,}l4ay 25)

Posting surgery wait lists a start for health-care accountability (Vancouver Province,
1999, June 9)

V/hy the vaunted lnternet wait lists do not work: A comprehensive system of manag-
ing waiting times and lists for surgery is needed, says a Canadian Medical Associa-
tion official, but the province's method is unwieldy and wrong. (Vancouver Sun,
1999, July 16)

It must be emphasizedthat not all physicians are uncooperative or resistant to efforts to

manage waiting lists. Four of the nineteen partners in the Westem Canada Waiting List

project were Medical Associations: the provincial associations from British Columbia,

Alberta and Saskatchewan and the Canadian Medical Association. (The Manitoba Medi-

cal Association declined an invitation to partner in the project.) The V/CWL also enlisted

the help of many physicians across Western Canada to sit on their five clinical panels and

to assist in the development and pilot-testing of prioritization tools. The Canadian Medi-

cal Association was one of the partners in that project, and has developed Operational
8

Principles for the Measurement and Management of Waiting Lists (Canadian Medical

Association 2000). These arose, at least in part, in response to a 1997 challenge issued by

federal Health Minister Allan Rock to provide evidence that funding shortfalls have

caused problems in access (Borsellino 1998).
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In recent years, the CMA has seemed to soften its tone in its polls and communications-

further evidence of a willingness to help shape the reform of the health care system-in-

stead of resisting attempts to do so. An Angus Reid poll was released by the CMA on

August 13, 2000. ln this poll, pairs of choices were presented to elicit preferences for

reforming the system. The most preferred option (83%) was for increased public funding,

while second choices were: limiting the range of services provided (58%) or accepting

longer waiting times for some health care services (57%). The CMA emphasized that

respondents thought the top three stakeholders that should be involved in shaping health

care reforms were health professionals such as doctors and nurses, provincial govem-

ments and federal governments. The CMA's 2001 National Report card includes similar

data. These examples illustrate that the tone of the public communications from the CMA

has softened of late, emphasizing cooperation and consultation over confrontation.
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Gonclusion

Waiting times are afact of Canada's publicly funded health care system. Queues have

some benefits: they permit time for patients to consider their decision, to test out a medi-

cal therapy and perhaps change their minds about undergoing a surgical procedure. They

also permit efflrcient scheduling of Operating Room and hospital resources (Edwards,

1991). But unduly long waits can cause patients unnecessary pain, suffering, anxiety and

even death.

Data needs arc great in this area. The remainder of this thesis will focus on fwo matn

themes: measurement of waiting times for surgery, and factors that affect waiting times

with a focus on the wait for cataract surgery. It will contribute some evidence about how

long people wait for selected surgical procedures and whether these waits have been

changing in recent years. It will also look into some of the nonclinical characteristics-

such as age, sex, region of residence, and surgeon-that may be associated with
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differences in waiting times. Without evidence such as this, the whole issue becomes a

political debate, f,rlled with rhetoric, in which patients often come last.
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ln Canada, information on waits to obtain health care is limited. For most procedures and

in most parts of the country, waiting lists are maintained by individual physicians, and the

data are not shared among referring physicians, patients or funding authorities. Nor are

there definitions to determine when a waiting time begins. It has been said that you can't

manage what you can't measure; if any attempt is to be made to modify waiting times,

surely one would first need a standardized method of measuring waiting times.

This chapter focuses on issues surrounding the measurement of waiting times to access

elective, or scheduled, surgery. It incorporates two papers that I have written. The first,

Measuring and managing waiting times: Whøt's to be done, describes several different

methods of measuring waiting times, assesses their advantages and disadvantages, and

describes the characteristics of an ideal data collection system (Appendix A). (DeCoster

2002). This paper was accepted as submitted by the joumal Healthcare Management

FORUM, and will be published in their May 2002 issue.

The second paper, lI/aiting times for surgical procedures, describes a method that I used

to measure waiting times in Manitoba (DeCoster et al. 1999).t This method relies on

claims data and defines a pre-operative visit to the surgeon as the beginning of the

waiting time (Appendix B). The paper used data from 1992193 to 1996197; an update

report, which added two more years of data, is also included in this chapter (Appendix

t This paper was originally published in a supplement to the journ al Medical Care 1999;37(6):
JS187-JS205. It is reprinted here with the permission of Lippincott Williams & Wilkins.
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C). For both of these studies, I was the principal investigator. I managed the project,

which included such tasks as designing the study, directing and coordinating the data

analysis, interpreting the results, liasing with Working Group members and other experts,

communicating the findings to stakeholders, and writing the report.

These papers will be introduced again later in this chapter. A few issues and constructs

not specifically covered in the papers, but relevant to the measurement of waiting times,

will be discussed in the rest of this chapter.

Waitlng time: Definition

What is a wait for surgery? V/hen does it begin? The answer to that question influences

how waits are measured. Arguably, the wait for surgery does not begin until the patient

decides to proceed with surgery. But the pathway to surgery involves several prior steps,

as illustrated in Figure 2.I, and there may be delays at each of them.

Figure 2.1: Simplified scheme of steps in coming to elective surgery

Patient 
ç

Patients may be responsible for some treatment delay either accidentally or intentionally.

For instance, a woman may not be aware of the importance of regular Pap smears, thus

missing the opportunity for early detection and treatment of cervical cancer. In this case,

a public education program or a system of mailed reminders might help to avoid such a

Surgical
specialist
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delay. On the other hand, a patient with symptoms of rectal bleeding might delay visiting

a physician out of fear of a diagnosis of colon cancer, a delay which might affect the

outcome of treatment. In the latter case, public education would not help since the patient

was already aware of the risk and delayed treatment. Nor is the health care system itself

to blame.

General Practitioner

At the general practitioner (GP) step, delays may arise in the time it takes to see the GP,

and in the way that the GP manages the problem. Waits to see GPs have not generally

been flagged as a big problem in either the literature or the popular press. ln the Canadian

Medical Association's National Report Card,660/o of respondents rated access to family

physicians as good to excellent, but only 42o/o feltthat way about access to specialists

(Canadian Medical Association 2001). However, this may be an emerging issue. A call to

the Manitoba College of Family Practitioners in October 2001 revealed that only ten

family physicians in the city of Winnipeg were accepting new patients. On January 8,

2002, a news release from Manitoba Health and the Manitoba College of Family

Physicians announced a new phone line established to "connect Winnipeggers with

family physicians accepting nqw patients." Shortages of family physicians may be related

to lower medical school enrolments.2 an increase in the medicalization of care

' Universities across Canada cut medical school enrolments by l0% in 1992. (Guttormson K
McKie P: ".Wanted: More med school students" Winnipeg Free Press, 2000, August l4)
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(Black et al. 1995) (Moynihan and Smith 2002),1ow fee schedules, and recruitment of

general physicians by the United States.

General practitioners have differing referral thresholds (Earwicker and'Whynes 1998).

That is, different GPs faced with patients with the same complaints or symptoms will

manage the patient differently. Some will try to investigate the complaint themselves

more thoroughly to arrive at a diagnosis before referring a patient on; others will refer

more quickly. Some will try to manage a patient medically, before opting for a surgical

opinion. Some may be more easily influenced by the "squeaky-wheel" patient than

others. In Manitoba, there is evidence of the different referral thresholds exhibited by

doctors: the consult rate in 1995/96 ranged from 153 per 1000 population in Central

Regional Health Authority to 242 in Winnipeg; residents of both of these regions have

similar and relatively good health status (Roos et al. 1997).

Once a referral is made to a surgical specialist, if the specialist deems the patient's

problem to be non-surgical, he or she will refer the patient back to the referring doctor,

who then has to run more tests, and/or perhaps refer to a different specialist. A family

physician, interviewed about waiting times, said:

Surgeons, basically, opelate on the premise of. , . if the problem fits into
something that they can operate on, then they will operate on the patient. If the
patient has a non-operable problem, they won't even suggest what a diagnosis is,
they won't suggest what you should do with the patient, they will just say, They
don't have an operable problem, end of story.



Surgical specialist

Once there is a referral to a surgical specialist there may be awaitto see the specialist,

and once seen, there may be more steps necessary that will add to the time the patient

waits for surgery. Anecdotally, patients have claimed they had to wait six, eight, or even

twelve months to see an ophthalmologist or orthopaedic specialist. If data were available

on the waiting times to see surgeons in Manitob a, famlly doctors and patients might

choose a different specialist with a shorter waiting list. Studies of general practitioners in

the United Kingdom found that waiting time, while not the only relevant factor, did

influence choice of referral destination (Earwicker and'Whynes 1998; French et al. 1990;

Mahon et al. 1993).

A specialist may order diagnostic tests, often requiring another wait, or may wish the

patient to see another specialist to assess and stabilize a concuffent condition prior to

surgery. Surgeons may also monitor a chronic condition for a time prior to surgery. For

example, a gynaecologist will often monitor a woman with heavy or frequent non-

malignant bleeding for a period of time before performing hysterectomy. or an

orthopaedic surgeon will delay knee or hip replacement in younger patients hoping to

avoid a reoperation to replace the prostheses later (Naylor and V/illiams 1996; Imamura

et al. 1996). If a patient has atcondition for which there are a number of risks as well as

benefits, there may be a time delay until these issues are discussed and a decision is

made.
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Just as general practitioners have different referral thresholds, surgeons have different

surgical thresholds. This helps to explain the significant variation in rates of surgery

between populations that have similar risk and incidence profiles. Some patients too will

be more eager for a surgical solution than others. Research suggests that patients' desire

for a surgical solution is often not as great as one might think; 32 of 107 (30%) patients

on a waiting list for prostatectomy decided against surgery after reassurance about the

natural history of benign prostatism (Barham et al. 1993). Research by Wennberg on

models of medical decision-making suggest that decision-making should include fully

informing patients and taking into account their preferences (Flood et al. 1996; Barry et

al.1995; Fleming et al. 1993).

The preceding discussion assumes that a visit to a surgical specialist must always precede

surgery. Some researchers have wondered if this was so, that is, is the letter of referral

from the family practitioner all that is required to schedule surgery, or is it necessary for

the specialist to see the patient? While the evidence is limited, it appears that a visit to the

specialist is not required for minor surgical procedures performed under a local

anaesthetic (Johnson et al. 1996), but that tonsillectomy or cataract extraction should not

be scheduled on the basis of a referral letter alone since one-quarter to one-third of

patients were not appropriate for rnrg.ry (Kumar et al. 1998; Prasad et al. 1998).

Surgery

When the patient and surgeon agree that surgery is the preferred course of action, there

will be a waiting period until that can take place. The only way to avoid some waiting is

to have unused, excess capacity. ln most publicly-funded health care systems, there are
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capacity constraints which limit operating room, staff and hospital ward availability.

Therefore, patients must wait.3 In most cases, in Canada, surgeons maintain individual

waiting lists in their own offices. Information on waits for individual surgeons is not

readily available to referring doctors or patients. Nor are there any standardized criteria

for entering patients onto a waiting list, or prioritizing them once there.

Much of the literature on waits has focussed on this last part of the wait: the wait between

the decision to proceed and the date of the surgery itself. This is defensible because the

wait for surgery does not actually begin until there is a decision made to have surgery; the

other waits are not the wait for surgery itself, but for a test or a consultation. But one can

readily see that, if gallbladder surgery is the end-point of a visit to the GP for episodes of

abdominal pain and vomiting, then the wait from the patient's perspective would seem

much longer. The rest of this paper will focus on that last portion of the wait: the wait

between the decision to have surgery and the surgery itself.

Measuring wa¡t¡ng times

There are several methods of measuring waiting times, including suryeys, administrative

data analysis, hospital booking systems, registries and priority scoring systems. These are

discussed in my paper, Measuring and managing waiting times: What's to be done?

(Appendix A). One of the methods that have been used to measure waiting times is

administrative data analysis, a method which I used previously to measure waiting times

for a set of elective surgical procedures in Manitoba (DeCoster et al. 1998) (see

Chapter One provides a discussion of some of the issues surrounding waiting lists.
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Appendix B and C)(DeCoster et al. 2000; DeCoster et al.1999). In this method, a pre-

operative visit to the surgeon is flagged as the beginning of the waiting period, and the

date of surgery is the end of the waiting period. Administrative data arise from the claims

made for insured health services; in Manitoba, all medically necessary hospital and

medical services are publicly funded with no premiums, deductibles or co-payments. In

this case, the data are contained in the Population Health Research Data Repository at the

Manitoba Centre for Health Policv.

The Population Health Research Data Repository (the "Repository") is a comprehensive

data base which records all patient contacts with physicians, hospitals and nursing homes.

It is managed by the Manitoba Centre for Health Policy (MCHP) at the University of

Manitoba. All records deposited in the Repository have been processed by Manitoba

Health to remove names and addresses while preserving the capacity to link records

together to form individual histories of health care use.

The procedures that I studied were: cholecystectomy, hernia repair, excision of breast

fumours, stripping/ligation of varicose veins, carpal tunnel release, transurethral resection

of prostate (TURP), tonsillectomy, carotid endarterectomy, cataract extraction, coronary

arterybypass surgery (CABS): and percutaneous transluminal coronary angioplasty

(PTCA). A Working Group comprising physicians, hospital managers, and consumers

helped to select the procedures that were studied. These procedures were selected based

on a number of criteria. The group felt it would be desirable to have:



1. A mix of procedures, from those that were more pressing, e.g., carotid

endarterectomy, CABS, excision of breast tumours, to those that were highly

discretionaÍy, c.8., varicose vein repair, tonsillectomy. If wait times were getting

longer-as was the popular perception-it was expected that the more discretionary

procedures would be more likely to have lengthening waits.

2. Procedures that usually had only one pre-operative visit. ln the first study, for the first

eight procedures listed,67.3yo of patients had only one pre-operative visit. This

criterion was especially relevant for surgery to alleviate chronic or long-standing

conditions. For instance, the'Working Group felt that hysterectomy for benign disease

would not be appropriate in this study because women with this condition often made

several visits to a gynaecologist prior to the decision to have surgery. A second

example concems hip and knee replacement, for which there was an opportunity to

analyze some data from a Registry that was maintained in 1994 and 1995.4 The visit

closest to surgery often did not correspond with the beginning of the wait in the

Registry. Therefore, even though hip and knee replacement v/as an area where

waiting times were a concern, it was not analyzed in these sfudies.

Some procedures for which wait times were a growing public concem, such as

cafaÍ act surgery, .o.onuryI ypas s and coronary an giopl as ty.
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o The registry was maintained at St. Boniface General Hospital and was entirely voluntary, with the result
that only 27Yo of procedures were registered. There were several flaws in the registry which made it
un¡eliable for analytical pu{poses, but instructive as to potential pitfalls in developing a Registry.
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4. Procedures of which alarge enough number was performed to permit sub-category

analyses, e.9., year, age, sex, region of residence, neighbourhood income level.

5. A limited number of procedures so it was manageable to interpret and report.

Statistical Analyses
One of the difficulties in measuring wait times is that the data are usually skewed to the

right (Shortt 2000; Shaw and Shortt 2000; Ortega-Benito 1 991 ; Shaw et al. 1999; Parmar

1 993; Goddard and Tavakoli I 998). To illustrat e, in 1996/97 , over 7 5o/o of patients

received gallbladder surgery within eight weeks of a pre-operative visit to the surgeon,

but about 5o/o of patients waited longer than four months (figure 2.2).

Figure 2.2:Waiting times for cholecystectomy in Manitoba demonstrate a positively-
skewed distribution

Waiting times for gallbladder surgery, Manitoba, 1996/97
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Because the distribution of waiting times is often skewed, the mean is influenced by

outliers. This raises another issue and that is, the variety of ways that waiting times are

reported, compounding the difficulty of making comparisons between studies. Perhaps

the most easily understood is the mean waiting time. However, since wait-time

distributions are usually skewed, the mean is affected by outliers. The median is often

used to overcome this problem, but the median is less well understood by users. Some

studies report the number of patients waiting at time n which, in and of itself, is quite

meaningless. However cross-sectional data may be combined with other data to yreld a

new measure. For instance, Moon divided the number of patients waiting at the time of a

census (cross-sectional measure) by the mean number of patients cleared (admitted and

removed) from the waiting list per month to yield a measure of clearance time, or length

of time it would take to clear all patients from the wait list (Moon 1996).

Donaldson reported a standardized waiting list ratio, a measure of the observed

number of patients waiting in a district compared to the expected number based on the

region as a whole (Donaldson et al. 1989). This measure permits adjustment for

population characteristics like age and sex. Hanning and Lundstrom developed a waiting

list ratio; it related the waiting list at the end of the year to production, i.e., the number of

procedures performed duringlhe year (Hanning and Lundstrom l99S). Several authors

have reported the percentage of patients waiting specified periods of times, for example,

3 months, or longer than one year. (Bloom and Fendrick 1987; Bishop 1990; Davidge et

al.1987; Hanning & Lundstrom, 1998). Finally, some authors have recommended

different methods of graphing the data to illustrate waits over time: cumulative
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percentage graphs (Shaw and Shortt 2000) and estimated probabilities of undergoing

surgery as a result of waiting time (Sobolev et al. 2000).

In the Manitoba studies, the median was reported in all analyses, because it is less

influenced by outliers. This then raised the problem of conducting tests of statistical

significance, since a 'median' is a nonparametric measure. with the advice of a

biostatistical consultant,95o/o confidence intervals were constructed; however, because

the construction of 95o/o conftdence intervals for median values is unusual. it is therefore

described more fully here.

Essentially, to calculate the confidence intervals for the median, one must calculate the

confidence intervals for the rank-ordered values, assuming that they follow a binomial

distribution. One recalls from basic statistics that a binomial distribution shows the

probability of :r number of subjects experiencing a certain outcome when only two

outcomes are possible-in this case, the probability of experiencing a wait that is longer

or shorter than the median wait. One must also recall that with a large sample, the

binomial distribution approximates a normal distribution. The 95% confîdence interval is

calculated in the usual manner (i.e., estimated value t I.96 x Standard Error). This yields

the rank order of the upper unå lo*., confidence limits, and it is then necessary to

identify which values occupy these positions. 'When multiple comparisons were made, a

Bonferroni correction was applied to reduce the risk of Type I error (Hassard 1991).
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Special modifications to methods
As described, for most of the procedures studied, the beginning of the wait time was

defined as the date of a pre-operative visit to the surgeon. This method was modified for

coronary revascularization procedures and for cataract surgery.

Coronary Procedures
Patients undergoing coronary artery bypass surgery (CABS) must have a diagnostic

procedure called a coronary angiogram to confirm the presence and extent ofvascular

disease, a procedure which is captured in the administrative data. David Naylor and his

colleagues in Ontario compared the dates of coronary angiography and acceptance for

surgery, and found them to be a median of three days apart (Naylor et al. 1995).

Therefore it seemed feasible to use a coronary angiography as a marker for the waiting

time for cardiac surgery. However, since both an angiogram and a consult are routine

prior to surgery, both were included: the waiting time was the time between the

angiogram or the surgical consult, whichever occurred later, and the date of surgery. In

the l0o/o of patients for which there was more than one consultlangio association, the pair

closest to surgery was used for the calculation of the waiting time, as this seemed more

relevant from a clinical perspective.

It was also necessary to use aA angiogram as the marker for coronary angioplasty;

because angioplasty is not a surgical procedure, there is no pre-operative consultation, so

an angiogram \¡/as used instead. Finally, for both coronary bypass and coronary

angioplasty, in keeping with much of the literature, waiting times for emergency

procedures were also explored, whe¡eas for all other procedures studied only scheduled

procedures were studied.



Cataract Surgery

Cataract surgery was also treated differently. Cataract surgery rates have increased

remarkably in the last ten years, due to an improvement in surgical techniques along with

an agingpopulation. The age-sex adjusted rate of cataract surgery almost doubled in

Manitoba, from 3.8 per 1000 population in l99ll92 to'/.5 in 2001/01 (table 2.1). The

total number of procedures more than doubled, from 4257 to 8987. Yet cataract surgery is

often flagged as one of the trouble-spots when the issue of waiting times is raised.

Table 2.1: Frequencies and age/sex adjusted rates of cataract surgery per 1000 persons
in Manitoba

Number
Rate

9r/92
4257

The method used to measure cataract surgery waiting times was modified on the advice

of one of Winnipeg's ophthalmic surgeons. His view on seeing preliminary results were

that the waiting time estimates were too short. It was common practice when waits were

long for surgeons to have their cataract patients see them again shortly before surgery for

an ultrasound measurement of the axial length of the eye. Therefore, the method was

modified so that if there was more than one visit and the visit closest to surgery was for

an ult¡asound measurement, then the second closest visit was used.

9

3.80
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92/93

4842
4.28

93/94

5226
4.s6

94/95

555 I
4.81

9s196

6741

5.79

96t97

6742

s.76

Another reason that cataract surgery was particularly interesting was the opporfunity to

analyze the effects of a natural experiment. Cataract surgery is offered at both public

hospitals and private clinics in Manitoba. Up until January 1999,patients who opted for

surgery in a private clinic were charged a facility or tray fee of approximately $1000.

During this time, the surgeon's fee was paid by Manitoba Health; therefore, there was a

97/98

1397
6.27

98t99

8518

7.20

99/00

8520
7.r4

00/0r
8987

7.48
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claim from the surgeon for the procedure, so that the total number of cataract surgery

procedures could be identified regardless of whether they were performed in a hospital or

clinic. Therefore, a comparison of waiting times between the public and private sector

was possible.

The findings with respect to cataract surgery were interesting and controversial. For the

first report, the number of public-sector procedures increased, and waiting times initially

fell, but then rose back up agaín, illustrating that an increase in availability does not

guarantee that waiting times will decrease. The median wait for cataract surgery was 16

weeks in 1992193, fell to l l weeks in94195 during which time the rate increased by

ll.2o/o, then rose to 18 weeks in 1996/97 while rates increased by another l2o/o.

The second finding that was significant was the difference between wait times in the

public and private sector. The wait times were shorter in the private sector than the

public sector. This was not a surprise since one of the main reasons that people choose

private surgery is to have faster access. What was surprising was the difference in public-

sector waiting times between surgeons who operated both publicly and privately, and

those who operated entirely in the public sector. (None of the surgeons operated entirely

in the private sector.) the puthc sector waiting times were considerably longer for the

surgeons who operated in both sectors (Appendix B, page JS 196 and table 4; Appendix

C, page 2I and figure 4). Waits in the private sector were four to five weeks from

1992193 to 1998199 inclusive. 'Waits in the public sector rryere as mentioned above: 16

weeks in 1992/93, falling to 11 weeks in 1994195, then rising to 18 weeks from 1996/97
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through 1998/99. However, surgeons who operated in both the public and private sector

had waits that were considerably longer for their public-sector patients compared to

surgeons who operated only in the public sector (table 2.2). In 1992193, the difference

between the two was only 4 weeks, but by 1995/96 it was 12 weeks and in 1998199,16

weeks. Put another way, from 1995/96 through 1998199, patients having cataract surgery

in the public sector might wait three to four months longer if their surgeon also operated

in the private sector. Findings like these have been found elsewhere (Light 1996;

Richmond 1996; Armstrong 2000)

abl e 2.2: Median waitinq times

Private
Publ
Public - surgeon operates in
both sectors (both)

c-all

Public - surgeon operates in
public sector onlv bnlv\
Difference between both &, onlv

These projects were performed as part of the work of the Manitoba Centre for Health

Policy and Evaluation (MCHPE) for a contract with Manitoba Health.5 It was cusromary

for MCHPE to disseminate the findings of its deliverables as widely as possible. The

findings with respectto cataræt surgery were not well-received by the ophthalmic

surgeons. First, they felt that the reported waiting times underestimated the real waiting

time, despite the adjustment made to our method (Bellan and Mathen 2001). Second, the

findings with respect to the much longer waits for public-sector surgery for those

in weeks) for cataract su

92/93

4.0
t5.7

93194

t7.7

4.3

t3.7

12.3

9419s

t4.3

4.0

4.4
10.9

7.7

9s196

t4.1

6.6

4.0
11.9

6.6

96/97

19.1

7.5

4.1

17.9

6.7

97/98

22.9

The Centre has since changed its name to the Manitoba Cenhe for Health Policy (MCHP).

12.4

5.0

10.4

17.1

98/99

20.6

12.5

5.4

10.1

17.9

26.r

10.5

10.0

16.1
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surgeons with a private practice received notice in the media, as well as by the policy

makers and other research groups. The implication was that surgeons who worked in both

sectors put their patients on waiting lists very early so that their lists were longer and

patients would have an incentive to go private. The head of the Department of

Ophthalmology, on the other hand, felt that the longer waiting times in the public sector

for these surgeons was related to the fact that they had much higher volumes of patients,

and not to the type of practice they had.

Around the same time as the Update report on waiting times was being done, the

Department of Ophthalmology established aCataract Surgery Waiting List Registry for

patients having catanct surgery in'Winnipeg. This Registry created an opportunity to

compare waiting times between the Regishy and the claims data, in order to assess the

validity of the claims data method. Because the Registry also incorporated a measure of

visual dysfunction, it would also help to assess whether certain surgeons þarticularly the

ones with the longest waits) entered their patients onto the Registry at lower levels of

dysfunction than others. The next chapter will discuss the comparison of waiting times

estimated with administrative data with waiting times from the Cataract Surgery'Waiting

List Registry.

*
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Abstract

On September !1, 2000, the Fírst Ministers of Canada issued

a conìmuniqué which, amonçJ other things, pledged t.o develop

and report. on waiting times for key diagnost.ic and treatment

services. Reportíng is to begin by Sept.ember 2002. Given

t.his commitment, what are the ideal characteristics of such

a data collection system? This paper defines and evaluates

methods of measuring waiting times, and recommends a

prioritized wait.ing time information system to permit both

measurement and management.
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Measuring and Managing Waiting Times: What's to be done?

On September 11, 2000, a communiqué was issued by the First Ministers

of Canada on their meeting about health. Essentially, the federal

government agreed to inject funds into health care, in exchange for the

provinces' commitment to strengthen and rene\¡/ Canada,s publicly funded

heal-th care system. One of the items in t.he agreement v/as recognition

of the need for accountability, including the need for developing and

reporting on a comprehensive set of indicators, for example: " wait.ing

times for key díagnostic and treatment services.,, Reporting on these

indicat.ors is to begin by Sept.ember 2002.

Long waits to access heal-th care services are usuafly viewed as a

faiLure of the system to provide care. Media ciLaLions provide some

evidence of the increasing public awareness and concern about. this

issue. Using the terms " waiting" and " health,, , the Canadian

Business and Current Affairs (CBCA) database vras searched from 1982 t.o

2000. Since 1993, the number of citaLions rose dramat.ically: l_59 in

L993, 290 ín 1995, 851 in 1998, and 956 in 2000 (figure l-). However,

despit.e Lhe publicit.y, there is littl-e reliabLe evidence that. wait.ing

times are dangerously long or growing. In fact, very little is actually
a

known about how long patients wait for surgery - or any other heal_th

service - j-n Canada. As a recent report. funded by Health Canada

stated: " hlith rare excepLions, wait lists in Canada, as in most

countries, are non-st.andardized, capriciously organized, poorly

monit.ored, and in grave need of retooling.,, t1l

Appe¡¡px 2:A 55
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This paper will review several methods of measuring waiting times. ft

can be assumed t.hat the reasons for measuring waiting times is not only

to understand where the greatest bottlenecks are, but also to be able

to manage waiting times. Hence, in addition to defining and eval-uating

methods of measuring waiting times, this paper suggest.s characteristics

of a system to permit. both measurement and management.

Measurement methods

Melhods of measuring waiting times include surveys, administrative data

analysis, hospital booking systems, registries, and priority scoring

systems. In this section, each of these methods will be defined and

discussed briefly.

Surveys.' Surveys ask heal-th care providers (usuaIly physicians) to

report. on their pat.ients' expect.ed waiting times. The best-known of

these in Canada is thaÈ of the Fraser Institut.e, but. simil-ar surveys

have been carried out by both the British Columbia and AlberLa MedicaL

Associations. The Fraser Inst.itute combines information from their

annual , national survey wit.h dat.a from SLatist.ics Canada to estimate

the number of peop1e who are waiting for treatment in each province.
$

Patients or the public may also be surveyed. The Canadian Medical

Association conducted po1ls in 1996 , A997 and l-998 to measure

Canadians perceived access to various health care services, such as

family physicians, specialist. and surgery. In every area, the
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percentage who believed that access h¡as deteriorating increased over

time.

Surveys are reLatively easy to do, and can provide a valuable

indication of percept.ions, as wel-l as the degree of satisfaction or

dissatisfaction with the system. BuL surveys have several drawbacks.

Response rate has been a concern with the Fraser Instit.ute surveys. A

good response raLe in survey research is 75%; Lhe response rate in the

Fraser fnsLitute survey has generally been l-ess than 303: in 1998 it

was 23å and in 1999, it was 252.12,31 Another problem wit.h health care

provider surveys is that t.hey give no measure of the waiting time for

individual patients.

Administrative data anaTysjs: Administrative data, arising from the

administration of publicly insured health services, contain hospital

abstracts for all- surgical procedures. Through record J-inkage, a date

of the last pre-operative visit to the surgeon can be identified and

used to flag the beginning of the waiting period. Such data have been

used in Nova scoLia and Manit.oba.14-61 A potent.ial disadvantage of t.he

administrative data met.hod is its assumption LhaÈ the last pre-op visit

marks the beginning of the waiting period,. however, a recent study
$

comparing eritish Columbia,s hospitaL booking syst.em with

administrative dat.a supported the validity of this met.hod. [7]

Hospital Booking Systems: Hospital booking systems track t.he number of

patient.s waiting for each elective surgical procedure. Hospital syscems

usually include some demographic data, the procedure pat.ients are
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waiting for, the date they were enLered ínto the system, and the date

of the procedure itself. GeneraLly no clinical- information is includ.ed,

although some hospital systems do have an indication of patient

urgency. Hospital booking systems have been used to report on waiting

times in British Col-umbia, the United Kingdom, Aust.ralia and New

Zealand. [8-13]

Regristries.' Registries are simil-ar to hospital booking systems in that

they both keep track of all patients waiting for a procedure, but

registries are usually disease- or procedure-specific, rather than

hospital-specific. In addit.ion t.o demographic information, registries

oft.en include some measure of disease severity and length of time in

the gueue, boÈh of which can be used to assist wiÈh priorit.ization.

Ideally, patients in the registry are monit.ored so that. they can be

reassessed if their condition changes, or removed. from the regist.ry if

appropriate. Examples of registries include the Cardiac Care Network

(ccN) of ontario and Manitoba's Cataract Surgery Inlaiting List Registry.

Priority scoring systems: Priority systems generarly use research

evidence and some form of clinical consensus-building Lo develop

criteria by which pati-e¡Ìts can be assigned a refat,j-ve priority for

surgery. [9, ]-4,151 Frequent,ly, registries include a method of

prioritization, as do the ccN and t.he Manitoba cataract. Registry. The

western canada waiting List project, a consorLium of 19 research,

government and provider organizations, has deveLoped and is currenLì-y



App¡uox2:A 59

pilot-testing priority tools for cataracL, knee and hip replacemenc,

general surgery, MRT and chil-dren,s mental_ health. [16]

Priority syst.ems make waiting 1ist. management more transparenL and

equitable. However, this assumes that the guiding principles for the

prioritization criteria accurately reflect societal values. Common

guiding principles are: need, ability to benefit, and time in the

queue. However, there is a potential_ conflict if both " need,, and

" ability to benefit." are crit,eria. Some pat.ients may be in very great

need, in terms of pain or suffering, but have limit.ed capacity to

benefit. On the other hand, patients wit.h the maximum capacity Lo

benefit, thaL is, to have complete recovery with surgery, may have only

minor problems, hence, less need. [17,18] Length of time in the queue,

another poLential criterion, may also prove contentious and difficul-t:

shoul-d patients who have wait.ed a longer time receive prioriLy over

patients \^rith short. waits but great.er s)¡mptom severity? t15l

Assessing data collection methods

The ideal method for collecting data on waiting times depends on the

re1ative importance one places on various criteria. Figure 2

s
ill-ustrates potential dat.a coll-ection methods as weLl- as t.he dimensrons

upon which they may be assessed: development time, system maintenance,

potential to prioritize (hence, manage waits), and transparency of

decision-making. The dat.a col-l-ection methods are arranged from the

lowest (bottom) to highest (top) in terms of these dimensions.
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Provider survey methods are not included in this figure since they do

not permit an assessment. of individual patient waiting t.imes.

Administrative data

The advantage of administrative data anal-ysis is that the data

collection systems, i.e., for hospitaL and physician cfaims, already

exist. and could theoretically be modified fairly rapidly for use. This

method can provide a retrospective measure of how J-ong patient.s waited

for specific procedures, buÈ no indication of how many patients are on

the list at any given point, and no measure of clinical severity or

prioritizat.ion. Furthermore, administ.rative data cannot be used for any

procedures, such as diagnostic procedures, Lhat do not generate a

separate record. Administrative data anal_ysis is valuable for

monitoring changes in wait.ing times, but cannot be used to manage them.

Hospital booking sysfe/ns

Hospital booking systems coul-d also be implemented readily and they

have an additional advantage of being able to provide a cross-sectional-

measure of the number of patients waiting and for how Iong. Hospital_

booking sysLems should ê audited from time to time to ensure thac

patients who are on the wait.ing lists are indeed still waiting for

surgery. Like administrative dat.a, Lhey can be used t.o monitor how

long pat.ients waiLed for specified procedures. They could provide some

measure of prioríty if an urgency rating were incl_uded in the booking

request - for inst.ance, wit.hin one month, within three months, more
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than three months - thus permitting some management, of pat.ient waiting

times.

Priority Scoring:

The next ]eveI of data colrection includes a measure of priority. a

scoring system would need to be devel-oped for each procedure, and cou]d

include considerations such as symptom severity, capacity t.o benefit,

threat to social rnla :nrl l-imo j¡ the gueue. It may be possible to

have a scoring system that courd be used across procedures, for

example, in general surgery, or even across specialties. Each pataent

in the waiting l-ist would have a score, thus permitting some measure of

prioritization between pat.ients. ft would be necessary to monitor Lhe

patients in the queue reguJ-ar1y to assess whether their circumst.ances,

and thus their priorit.y, had changed. priority scoring systems provide

more transparency, that is, t.here would be a measure of whv some

pat.ients shoul-d or did receive surgery earl-ier than others.

Priority Scoring with Thresholds

At t.he next step, a clinical- threshold would be estabrished, bel_ow

which patient.s woul-d noß be candidates for surgery. The clinical

threshold would reflect evidence as wel-f as expert opinion, and. as such

would make explj-cit the crit.eria that surgeons currently use implicitly

when recommending surgery. The clinical threshol-d would no¡ denv care

to patient.s who coul-d benefit from iL, since patients whose priority

score was l-ower t.han the threshol-d wourd not be appropriate for

surgery. Nevert.heless, clinicians would need support in t.hese



APPENDiX 2:A 62

decisions by hospital- managers and politicians for this type of system

to be effective.

At the next step, financiaf t,hresholds could be introduced, to indicate

what level of surgery could be provided within the availabl-e financial-

resources. In New Zealand, data for patients waiting for CABS in four

regions were used to develop a distribution of priority scores, which

were Èhen used to calcul-ate the costs to provide CABS to all- pat.ient,s

at different possible thresholds. []-91 The availabl_e financial

t.hreshol-d was 10 points higher than t.he cl-inical threshold. When that

happens, there are a number of possible policy options: a1l-ocate more

resources to cl-ose the gap; deny care Lo the people whose priority

scores fall- into the gap; or change the clinical standard. The first

option is a societal decision and reflects how much money society r¡/anLs

to direct towards heal-th care. The second would contravene the qoal-s

of our pubJ-ic1y insured system, one of which is to provide approprlaE.e

care on the basis of need, not ability to pay. The third option sounds

l-ike sleight of hand, but has t.he merit of being equitable and

t,ransparent., !,/hereas, wit,hout priority scoring systems, the denial of

care is irrational and inconsist.ent. The government may in this case

nnneìrlar narmi¡¡in9 a private system to provide care that falls below
s

the clinical -financial thresho]d,

Following the New Zeal-and model, money would be earmarked for each type

of program or procedure in each province. Ä.1t.ernat.iveJ_y, f inancial

al-Locations could be decided wiLhin each hospital or healt.h authority.

fn Safisbury, Unit.ed Kingdom, iso-resource groups (IRGs) have been
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developed for all erective procedures. Each procedure within an rRG

reguires Lhe same number of pre- and post-operative bed. days ano

operat.ing room time .19,2Ol fRGs r^rere designed for planning purposes,

however, they could potentiarly be used for resource aLl-ocat.ion

decisions. Hospital or heaÌth authorit.y managers could opt to maximize

resources within each IRG by focusing on the l-ower IRG procedures for

each priority score. This would maximize value, but woul-d discriminate

against pat.ients vrit.h similar need, as measured by priority score, but

higher resource rec¡uirements.

Cost was not entered into t.he diagram as a dimension for assessment, of

each met.hod. As for the ot.her dimensions. t-ha c'es¡ Co operate the

waiting t.ime data col-lection system would be lowest. at the bot.t.om and

highest at the top. However, the overall costs to the health care

system are unknown. For instance, having clinical thresholds might

prove to be cost-saving if it was found t,hat surgery is currently being

provided to patients who do not meet the clinical- threshold.

What's the ideal?

Given the First MinisLer%' agreement t.o measure and report waiting

times for sel-ected diagnostic and surgical procedures in a consistent

manner, what. should the dat.a colrection system ]ook l-ike? what

characteristics should it ideally have?
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First, any waiting time measurement system should include a measure of

priority, and for the procedures selected, each patient wou1d require a

priority score. As stated previously, several examples of priority

scoring systems already exist. Provinces must agree Lo adopt the same

priority scoring system for each procedure to ensure comparability

between provinces.

Information about the number of patients on each surgeon's waiting list

should be publicly available. This would allow patients and referring

doctors t.o sel-ect. a surgeon with a shorter waiting list if t.hey choose.

The patients in t.he system would al-so need to be monitored to ensure

that their priority had not changed, eit.her for better or t¡rorse.

Periodic lisL audits would be necessary to determine if patients who

are still in the system are indeed st.ill waíting, and to avoid

patients' beíng on more than one list.

Iftowing that pat.ients with a higher priority wil_l undergo surgery

sooner could induce some surgeons and patients to game the system.

Average priority scores should be fed back to secLion or department

heads so that surgeons could compare themselves to their peers. This

method has been shown to be useful- in modifying variation in surgical
$

rates in an area. [21] These data could also be shared wit.h referrinq

physicians. It woul-d seem that having higher-Lhan-average priority

scores woul-d only work to the surgeon's advantage in the short.-Lerm

l-ro¡:rraa f ì \ -ì.'ìna = Ìrjnì-rar ñr.i ^ri1-17 s¡.ôre wnlllfl mi qìc¡fl t- ha nai. jg¡l\¿/ ÈtLLvLLwI rrrfÐfçqu L¡rç lJau

and would therefore not constitute good care; and (ii) section heads

and operating room managers would become sceptical when t.hese surgeons
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truly have high-priorit.y patients. As a final_ resort (because it would

be more intrusive and expensíve), a sampre of the higher-t.han-average

surgeon's pat.ients coul-d be re-examined bl¡ a second clinician.

Along wit.h the prioritization score, there should be some benchmark, a

\,ray to identify whether a patient is a surgical candid.ate or noL.

Patients who do not meet this threshold wouÌd not be offered sursery.

rdeal]y, there woul-d arso be a scoring system, perhaps a simpler one,

available for famil-y physicians to use, to assist them in determininq

when a patient should be referred to a specialist. Studies have found

that guidelines like t.hese can make the referral process more

efficient. . [22,23]

After the cl-inical- tool-s have been accepted and adopted, there coul-d. be

a determination of financial implications. Whereas clinicians would be

the main decision-makers in determining clinical thresholds, managers

woul-d be heavi1y involved in assessing financial implicat,ions. This

could be a staggering job if priority scores were used for a large

variety of procedures. Possibly procedures could be grouped according

to some criteria such as need or expected benefit. For instance, Oregon

developed groupings of conditions t.o prioritize services t.o be covered6

Inr nnt- ¡nr¡ororl ì\v! ¡rvu uvvuruu/ by its ¡leAicaia system. [24]

when afl is said and done, the decision of how much care the pubfic

sysLem cou]d afford would ul-timat.ely be a polit.icar, hence societal

decision. The sett.ing of financial t.hresholds wil-I no doubt be frauqht

with controversy. rn today's syst.em, governments contror costs, yet the
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day-to-day decisions about who gets access and who has priority fal-1s

on physicians' shoulders. since countress decision are made by

independent pract.itioners in an uncoordinated, and frecruently

unscientific fashion, inequity resul-ts. Having transparent crit.eria and

information on how many patients are waiting, for what, at whaL level

of priority and at what anticipated cost will help to ensure that

society's decisions are informed ones.
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Fígure I : CBCA cites for "waiting" AND "health', 1993 to 2000
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Waiting Times for Surgical Procedures
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O¡Fcrrws. Polls show that nearly two thirds
of Canadians believe that waiting times prior
to surgery have increased ín recent years, A
sfudy was undertaken in Manitoba to deter-
mine whether public perceptions about long
and increasing waits were valid.

RrsrencH D¡srcN. Using administrative data,
waiting times for 10 types of surgery-ranging
from coronary artery bypass surgery and mas-
tectomy to cata¡act surgery and hernia re-
pairs-were sfudied over a S-year period.

R¡srnrs. Using each patient's preoperative
visit to the surgeon as the beginning of the

Foreword by the Editors

"Heart patients wait, die." "Need surgery, medical
tests? Go to the end of the line."

These headlines capture one of the major com-
plaints leveled at the Canadian hea_lth care system;
that constraints on resources force long *át, fo,
service. The Canadian Medical Association re-
ported that a 1997 opinion poll found nearly two
thi¡ds of Canadia¡s felt that waiting times for
emergenqy room treatment a¡d for surgery had
worsened over the past few years. This is not a
recent phenomenon. The first of the above head-
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waiting fime, median waiting times for most of
the procedures studied were found to have, in
fact, remained stable or fallen slightly over the
period studied.

Co¡.¡cluslorqs. Further, an examination of
waiting times for cataract surgery demon-
strated that allowing surgeons to practice in
both public and private arenas seems to be
counterproducfive to providing good public
service.

Key words: waiting times; waiting lists; sur-
gery; public/private. (Med Care 1999;37:
JS187-I5205)

lines comes from the Wnnipeg Free Press,February
26, 1997 . The second was written almost 10 years
ago, in Canada's national newspaper, the Globe
and MaiI, on May 24, 1989.

Waiting for treatment is described by some as a
cha¡acteristic, by others as a failure, of publicþ
supported health ca¡e systems. Perhaps Canadi-
ans'perception of the unduly iong waits for sur-
gery is influenced by rhetoric from south of the
border. American critics of a publiclv funded
health ca¡e system are quick to point tó the long
waits in Ca¡ada and label them as rationing. \Alhat
they often fail to acknowledge is that health care is
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Health Policy and Evaluation, University of Manitoba,
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rationed in the United States, too, based on price.
Uwe Reinha¡dt, James Madison professor of Þott-
ical Economy at Princeton University, states that
the United States Congress has officially embraced
"an income-based health system that will ration
heaìth ca¡e quite severely for Americans assigned
to the bottom tier and not at all for Americans in
the upper tier."l Health care is readily available for
those rvho can pay; excess capacity guarantees
rapid service.

Queues are not necessarily a bad thing. In a
discussion of waiting times in the United King-
dom, Edwards2 notes that some srugeons argue
that waiting lists and waiting times can ,u*ã u
useful purpose. A period of delay allows some
conditions to improve spontaneously, a¡d some
patients to take time to consider whether they
realþ want an elective procedure, which is never
withoui at least some risk. Waiting lists also enable
the optimum scheduling of surgical resou¡ces for a
mix of IonB complex cases with shorter ones.
Thus, waiting iists and waiting times can serve a
useful purpose as part of patient management.

Poliq¡rnakers and politicians a¡e sensitive to the
issue of rvaiting times. They are often called to
respond to the complaints of patients, clinicians,
and opposition members about "excessive,, waits.
Almost ever¡'body knows someone who has
waited for a surgical procedure. Others insist that
waits can be manipulated, suggesting that if you
ty another surgeon or go elsewhere, openings
occur. Because of the ongoing concerns about
waiting timet Manitoba Health had been inter-
ested for some time in having the Manitoba
Centre for Health Policy and Eva.luation (MCFIpE)
investigate the issue. We delayed until severa_l new
pieces of evidence converged, convincing us we
could use administrative data to credibly explore
this issue. This paper explores some of-the con-
ceptual issues with respect to waiting times, ana-
lyzes adminishative data to estimate the wait for
specific surgical procedures in Manitoba, and ex-
plores criteria that might be considered in estab-
lishing a centralizedgegistry to monitor waiting
times.

Introduction

Meorc¿r C¡¡.e

cardiac surgery. To obtain a more accurate per_
spective on this issue, in November 1997,Hialth
Canada commissioned a report, to be completed
in 1998, to sprthesize information about the na_
ture, extent, scope, and effect of waiting lists,
including a literahue review as well as a list of
waiting lists cunently being used.

One reason that data on waiting times are not
collected is the compleúty of what, on the surface,
seems to_ be a fatÛy straightforward issue. Waiting
lists can be compared to a pool of water in which
the rate of i¡rflow and outfiow are imperfectly
related, and a¡e infiuenced by different factors. It is
often assumed that more money for surgery will
shorten the long waits. However, it is djfficult to
determine the effect of an increased rate of surgery
on the size of the waiting list. A study in the
United Kingdom found that as surgical admissions
from the waiting list increased, paradoxica_lly so
did the size of the waiting list.a In Ontariq despite
a L5% increase in the number of coronary bypass
procedures performed from 1992193 to 1995t96,
the median waifing time for surgery increased
from 17 to 23 da1's.a

Reasons for this paradoxical finding a_re uncer,
tain. It may be thai some patients and physicians
do not seek surgical treatment if they believe waits
to be impossibly long. Availability affects the iher-
apy the physician prescribes; comparisons be-
hveen England and the United States have found
that the th¡eshold for treatment lvas higher in
England. For example, British physicians would
advise elderly patients who would be considered
dialysis candidates in the United States that noth-
ing could be done to help them.s Similarþ when
asked to assess hypothetical case histories fo¡
appropriateness for angiography or for bypass
surgery/ physicians in the United States judged
mo¡e indications to be appropriate than did British
physicians.6 Also, the development of new tech-
nolog;r, for instance hip replacement and cardiac
surgery permits surgical intervention where none
had been possible before, thus increasing the totaj
number of people waiting for surgery. These pro-
cedures and many others a¡e more commonly
performed on the older population; as that portion
of the population increases, so might the demand
for surgery. AJso, criteria for acceptance for surgery
change as experience and technicai safety increase,
so that people who were not previously surgical
candidates may now be accepted for stugery. This
may be the case for coronary artery surgery in the
1980s in Ontario; the proportion of bypass proce-

App¡uox2:B 75

Althou gh newspaper headiines frequently ex?ress
concems about waiting times and access to nec-
essary treatment, waiting time data are not gener-
ally collected in Canada, except in the a¡ea of
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dures in the over-65 population rose from 12.87o
in 1979 to 27.4% by 1985, despire a falling inci-
dence of corona-ry artery disease.T

Waiting Lists Versus Waiting Times

There a¡e different ways of viewing queuing data.
The number of patients on a waitinglist is not very
helpfuf except perhaps to monitor changes over
time. \¡Wrether a waiting list contains 100 or 1000
names tells us little about the wait o¡ Datients'
e4periences during the wait. Knowing the average
waiting time is more helpful: how long after entry
onto a waiting list did patients wait for their
surgery?

Surgical Variations

WA]TING TIMES

heart or renal disease might have to have those
conditions stabilized before surgery can proceed.
At the very leasf these concurrent conditions
might add to the overall waii simply because the
surgeon wants a referral to another specialist to
assess the condition before going ahead.

Fatients'acceptance of waiting for surgery may
be greater than we imagine. Persons who had
been placed on waiting lists for cataract surgery in
Manitoba, Spairç and Denmark were interviewed
to determine their willingness to pay to shorten
the wait.ls The majority were unwilling either to
pay higher taxes or pay out ofpocket to reduce the
waif howeveç as the iength of the anticipated wait
increased, there was a greater willingness to pay.

Trigger Point

AppENox2: B '/6

It is well establjshed that surgical rates vary from
physician to physician and from country to cour-
try. Variations in rates of surgery in populations
that are similar to each other suggest that criteria
for surgery are not standa¡dized.8-13 Some sur-
geons and some patients are more prone to seek a

surgical solution than are others. The threshold fo¡
surgicaÌ intervention va¡iet thus affecting the size
of the waiting list. Not onìy the rate of surgicaì
interventiory but also the rate of diagnostic testing
that in-fluences the rate of surgery, va¡ies. Wenn-
berg et al. found a strong and direct relationship
between the degree of stress testing angiography,
and coronary artery bypass stugery.l4

Patient Factors

Yet another facto¡ to consider is the effect of
patient preference, particularly for elective surgical
procedures. Anecdotal evidence abounds of pa-
tients posþoning tþeir surgery until a tíme ihat is
more convenient for them. Students wait until the
end of the semester to have a hemia repaired, and
working peopie wait until their vacations for va¡-
icose vein stripping (or perhaps until their vaca-
tions are oveç depending on their sick benefits
and how much they like thei¡ jobs!). Seniors,
especially in Manitoba, posþone cataract surgery
until after they retum from spending the winter
months in a warmer climate.

Another patient factor affecting waiting time is
the presence of cfuonic conditions. Iàtients with

Another compleÉty is determining the "trigger
point" for entry to the waiting list. In the United
Kingdom and Australia waiting lists are kept for
elective patients. Entry to the list is made by the
surgeory who submits the patient's name to a
hospital when the decision to have surgery is
taken. Before that time, howeveq, patients may
have seen their family practitioners one or more
times for the problem, undergone diagnostic tests
and procedures, and then been referred to a
surgeon. The surgeon may order more tests, or
monitor the problem for a time (e.g. a gmecolo-
gist often will monitor a woman with hear.y or
frequent nonmalignant bleeding for a period of
tìme before performing a hysterectomy), or send
the patient to a¡other specialist to stabilize a
ch¡onic condition before swgery. Meanwhile, pa-
tients wait behveen each of these steps, and may
feel that they have been waiting much longer than
the iime period officiaüy recorded.

Once a patient is on a waiting list-whatever
the frigger point-what criteria should be used to
determine prioriiy for surgery? Is length of time in
the queue the only factor? One can immediately
see problems with using time as the orrly criterion.
Surely pafients whose conditions are more urgent
should take priority over those in less need. But
holv cloes one define need? In Ontario, a delphic
method and consensus panel were used to de-
velop prioritization criteria for corona¡y b;pass
surgery16 and hip and knee replacement,lT but for
the vast majority of procedures, no such formal
priority-assignment model exists.
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When one is put on a waiting list-and bear in
mind that formalized waiting lists do not generally
exist in Manitoba-depends not only on the sur-
gical threshold" but a-lso on the way in which
surgeons submit names for the list. In the United
Kingdom, some ophthalmologic surgeons enter
their patients onto the waiting list for cata-ract
surgery at an ea¡lier stage of impairment than
others, in anticipation of a long wait. Thus, they
would have very long lists and very long waits.
Other ophthalmologists wait until the patient's
vision has deteriorated before placement on the
listi therefore, they have shorter lists and waiting
times. I¡ facÇ patients of both types of surgeons
come to surgery with about the same level of
symptoms and impairment.ls

Waiting List Management

Managing waiting lists is challenging. There is
littie incentive for surgeons or hospitals to "clea¡
up"their lists. It is tedious work, and long waiting
lists can be used to put pressure on governments
to provide more resources. Reviews of patients on
waiting lists have demonstrated substantial inac-
cu¡acies. Reasons that patients should be removed
from waiting lists include improvement in symp-
toms, completion of the surgery, inability to locate,
out-migration, or death. In one British study in the
O¡ford area, comparisons of two data sowces over
a period of 10 years ¡evealed that 28% of patients
on the waiting list never came to surgery at
hospiials in the region.le In New Zealand, alter a
questioruraìre a¡d dinical reassessment, it was
for¡nd that half the patients on an orthopaedic
waiting list did not require surgery.20 An audit of
surgical waiting lists at Dunedin Hospiial in New
Zealand for¡¡d that neaily 25Vo of patients should
be removed from the list.21 In the Dunedin audit,
6% of the patients on the list felt that they no
longer needed or wanted the surgery. A reassess-

ment of L07 patients waiting for transurethral
prostatectomy for benign disease found that 5L
(48%) could be removeä from follow-up; 19 were
found to have normal u¡i.uty flow rates; and 32
'with minimal symptoms decided against sugery
themselves after reassurance about the course of
their disease.22

The oniy way to eliminate queues is to have
excess capacity. To avoid any lvaiting means hav-
ing equipped operating rooms and suitably trainecl
staff standing by as well as vacant hospital beds for
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postoperative care. Excess capacily will encourage
higher rates of swgery, increasing the rate of
unnecessary surgery, as well as the rate of post-
surgical complications and deaths. In a review of
the appropriateness of coronary bypass surgery in
areas with different surgical rates, there were more
low-benefit cases performed in higher-rate ar-
eas.æ In the waiting list reviews noted earlier, a
percentage of patignts did not require surgery (6%
in ihe Dunedin auùt, 48Yo in the transuretfual
prostatectomy tItlRPl review, and 16% in the
orthopaedic review).

Unquestionably, excessive waits for necessary
surgery increase pairç suffering, disability, and
perhaps even the risk of death. Yet there also a¡e
indications that too much surgery leads to a higher
level of unnecessary surgery, more surgical com-
plications, and more deaths. Finding the balance is
a chalienging tasþ especially since patient prefer-
ences a¡d medical decision-making are variable.

Methods and Results

Working Group

AWorking Group was established to advise on the
project. Its ¡ole was to review and suggest im-
provements to the project methodology; provide
feedback on the analysis and interpretation of
findings; review and comment on d¡aft reports;
and provide input to recommendations to Mani-
toba Health based on the study findinç. The
members of the Working Group for the waiting
times study included the CEO of a rural hospitaf
the head of surgery in the medica-l faculty and the
teaching hospitals, a ca¡diac srrrgeory a boa¡d
member of the Consumers'Association of Canada,
a past president of the Manitoba Society of Se-
niors, a family physician, an individual who had
worked with establishi¡g a surgical registry and a
key administrato¡ from Ma¡ritoba Health.

Elective Surgical Procedures

Appp¡nx2:B 1l

Administrative data contain a history of contacts
in the period before surgery behveen the patient,
the patient's family physician, and the surgeon, (as

rvell as documenting referrals and some diagnostic
tests). Although we thought we could convince
ourselves of the robustness of a definition using
va¡ious approaches, we needed some evidence of a
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gold standard from primary data collection to
convince others who were skeptical, particularly in
this highly politicized area. This project became a
possibility when we received a working paper
from a sister organization in Toronto, the lnstifute
for Clinical Evaluative Sciences. Using data col-
Iected prospectively as part of the organization,s
Cardiac Care Network registry, the paper docu-
mented waiting times for more than 8000 consec-
utive coronary artery bypass patients. The median
time between angiography and submission of the
patienfs name to the registry waiting list for
bypass surgerywas 3 days.2a Because our database
contained dates of angiography and dates of by-
pass surgery/ we felt we could propose a waiting
times project at least for this procedure.

At about the same time, we met with a medical
vice president at one of the teaching hospiials. He
had i,vorked with orthopaedic surgeons at his
hospital and others in the province to develop a
waiting list for hip and knee replacement surgery
By using his data to test waiting time algorithms
we might develop from administrative dat4 or by
anaþing his data directly, we could potentialiy
add two additional key procedures to a waiting
times project.

Thus, we initially intended to use administrative
data to explore the waits for corona¡y artery b;,pass
surgery (CABS) and percutaneous transluminal
coronary angioplasty [PICA), as well as data from
the provincial hip/knee replacement registry. After
our initial analyses and on the advice of the
Working Group we analyzed selected elective
surgical procedures and ca¡diac procedures. Re-
grettabiy, the hip/knee replacement registry was
found to have serious flawg lvhich were instruc-
tive in terms of developing criteria for setting up a
registry, but limited the registq/s usefulness as a
guide.

Because the¡e is no field in the administrative
data to indicate when each patient and physician
made the decision Qo proceed with surgery and,
hence, began to waii for a surgical booking a
marke¡ had to be found to flag the beginning of
the wait for surgery. The marker had to be present
in a high proporlion of cases, and it had to make
sense to clinicians. We chose the preoperative visit
to the operating surgeon as the ma¡ker for when
waiting time began. Oqr method is simila¡ to one
used by the Nova Scotia Department of Health.2s
Otu method assrrrnes that for the elective surgical
procedures we analyzed the family physician re-
fers the patient to a surgeon, and the decision is

\A/AITING TTMES

made to have surgery, afte¡ which the patient is
not seen again by the surgeon untiì surgery. Any
problems that arise in the meantime are handleá
by the family physician. We did not analvze the
wait between referral from the famity púysician
and the preoperative visit to the surgeon. Al_
though this is an important componentãf patient
waiting it was outside the scope of this study.

Issues of waiting times for surgical procedure,
usually a¡e üeated separately from issues of
population-based surgical rates. However, we had
just finished a project on specialist physicians in
the province,26 and information on the access of
Manitobans to procedures such as coronary artery
bypass surgery compared to access by residents óf
other provinces was relevant and available. The¡e-
fore, this information a_lso was incorporated into
this report.

Validity and Sensitivity of Results

Appexox2: B 78

The phlsicians in ou¡ Working Group emphasized
that all decisions to have elective surgery tvere
made jointly by surgeon and patien! therefore,
they generally accepted ou¡ method of using a
preoperative visit to the surgeon as the beginning
of the waiting period. However, the group was
ca¡eful to select procedures for analysis that fit our
assumptions. For instance, ou¡ method is not
appropriate for long-term or ch¡onic problems,
which is why we decided to exclude hysterectomy
for benign disease from the study. The group,
when asked, lvanted the median wait used rather
than the mean (since the mean was affected by
outliers) but also wanted some measure of statis,
tical significance. This was not a small request,
because the exisling program to calculate confi-
dence intervals rvas not applicable for medians
with a skewed distribution.

We presented to the Working Group the effect
of certain exclusions-for example, limiting the
analysis to elective patientq and limiting the anal-
ysis to the fust procedure over the time period.
This careful presentation of the effect of each
lìmitation seemed to make the group mo¡e com-
fortable with the validity of the results as a tool for
monitoring waiting times for selected procedures
over time. Nevertheless, group members were still
concemed about what was missing from admin-
istrative data: the clinical and social factors that
often affected the lengih ofthe rvait or surgery as
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well as information about patients who are still
waiting to have their surgery.

Procedures lnvestigated

We selected eight surgical procedures that a¡e

commorùy performed and represent a variety of
conditions. We applied certain diagnostic limita-
tions as follows:

Cholecystectomy (abdomínal or laparoscopic). We
excluded patients who had surgery for malignan-
cies or for pancreatitis. The main diagnoses that
we included were gallstones, choleqystitis, or ab-
dominal pain.

Hernia rEaír. We included inguinai and femoral
hemia without gangrene.

Ftcision of breast lesions. The diagnostic codes
included benign and malignant tumors of the
breast. We excluded breast biopsies, but included
lumpectomies and mastectomies.

Strippinglligøtion of oaricose oeins. We considered
this procedure only when performed for varicosi-
ties of the lower extremities, not esophageal or
gaslric problems.

Carpal tunnel release.We considered this proce-
dwe when performed for carpal tunnel syndrome.

Transurethral prostatectomy (TLIRP). We included
TURP performed for benign hypelplasi4 but ex-
cluded all malignancies.

Tonsillectomy. We included tonsiilectomy per-
formed for tonsillitis or hypertrophy, but not for
middle ear infections.

Carotid mdarterectomy. There were no diagnos-
tic restrictions.

Estimating Waiting Times for Elective
Surgery

lvleolc¿¡. CqnE

analysis. After this step there were 47,368 records
(4845 records [9.3%] were removed).

In cases where an individual had mo¡e than one
of the procedures over the time span of the study,
we included only the first procedure. Also, we
searched the 2 years before 1991192 to exclude
patients who had had any of the procedures prior
to the study period. To simplify the anaþis, we
included only the fust procedure. (We found that
among the patientl with more than one proce-
dure, many of them (65%) were potentially bilat-
eral procedures: carpal tunnel, varicose veins, her-
nia repair, carotid endarterectomy. We noted that
often patients did not have a visit recorded to the
operating surgeon between procedures, so we had
no trigger point to flag the beginning of the wait
for the second procedure.) After this step, there
were 44,086 records (3282 records 16.9% of 47,3681

were eliminated).
We merged hospital records with physician

claims and looked for a preoperative visit to the
operating stugeon. Patients who did not have a

preoperative visit with the operating surgeon were
excluded. If there was more than one preoperative
visit, we used the last of those prior to surgery.
Most patients (67.3%) had one preoperative visit
with the surgeon, 17.8% had two visits, 5.7% had
thiee visits, and 9.2% had fou¡ or more visits. (In

the Nova Scotia study, more than 75% of cases had
only a single visit prior to surgery.) After this step
there were 41.,969 records (2117 records [4.8% of
44,0861'z5 were eliminated).

We excluded patients who had a preoperative
visit within 3 days of swgery/ assuming that these
patients were more urgent. Like the exclusion of
urgent and emergent patients, the 3-day rule was

used to give'us a more conservative estimate;
when we removed this restriction, the mean and

median waiting times were between 5 and 20 days

shorter. After this step, there rvere 40,814 records
(1,155 records [2.8% of 47,969] were eliminated).

We analyzed the ¡esults for each year, by gende4

by region of residence, and by socioeconomic status.

The 1991 Canadian census has i¡rformation on aver-

age household income ìn each enumeration a¡ea. We

used these data to rank Wìnnipeg neighborhoods
into five income quintiles. An wban enume¡ation

a¡ea is defi¡ed þ Statistics Canada as having a

popuiation density greater than 400 persons per

square kilometer. Average income is less applicable

in ru¡al areas; thereforø orùylMlnipegresidents are

included in this analysis.
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As stated previously, we applied diagnostic restric-
tions to the surgica-l procedures under consider-
ation. Hospital abstracts permit up to 12 procedure
codes and 16 diagnoses; the procedures and diag-
nostic codes that we incfuded had to be in the first
posifiory indicating that they rvere the primary
reason the patient came to hospital. We sea¡ched
the Data Repository for pafients with the eight
procedures defined above, from 1991,192 to 19951

96. The result lvas 52,213 records.
The hospital abshact includes an admission

status code: urgent, emergent, elective, or day. We
included only elective or day procedu¡es for ihis

T5192



Yol.37, No. 6, Supplement

We report the median in all tables. The median
is the midpoint, the length of time at which half
the people over a given time period have already
received their surgery. The median has the advan-
tage of being uninfluenced by outliers, unlike the
mea¡. We calculated 95% conûdence intervals for
all ¡nsdiarìr. For ease ofpresentation we have not
included all of the interval valuer but indicated
only statistically significant differences.

Rates of Procedures

We looked at the rate of the eíght procedu¡es listed
above over five years of data (table 1). This was
relevant because if the number or rate of a partic-
ular procedure changed substantially, thån we
might expect the waiting times to change a_lso. If
more procedures a¡e done, then the waiting time
might be shorter. On the other hand, even if more
procedures a¡e done to compensate for increased
deman{ it is possibie that demand still exceeds
supply, so that waiting times might, in fact, in-
crease. A¡nual raies were calcr:-lated from 1991,192

to 1995196, directly standardi'ed to the 1992 pop-
ulation. Procedure rates remained quite stable over
the time period except for cholecystectomy and
ca¡otid enda¡terectomy. AJthough the rate of ca-
rotid endarterectomy doubled it is still an infre-
quentþ performed procedure, at only 0.3 proce-
dures per 1000 population. Cholecystectomy rates
increased in 1992193 and then remained stable.

Waiting Times for Elective Surgical
Procedures

Waiting Times by Year. Table 2 gives the
median waits by procedure fo¡ each year. Values
that a¡e significantþ different from the S-year
median are indicated with an asterisk. Note that
even where there ise significant difference statis-
tically, it may not be significant clinically. For
instance, aJthough the 28-day median wait for
hemia repair in 1994195 was found to be statisti-
caliy different from the S-year median of 30 day+
it is doubtful whether a 2-day diffe¡ence is cli¡i-
caliy meaningful.

In generaì, median waits tended to be getiing
shorter or remaining stable. Median tvaiting times
for cholerystectomy declined significantly over
time. Between 1991,192 and 1993194, the¡e was a

big shift from abdominal cholerysteciomy to lapa-

WAITING TIMES

roscopic cholecystectomy, a procedure that is less
iruasive and requires shorter postoperative stays.
This shift might account for the shorter waitine
times as well as the nearly 10% increase in cho]
lecystectomy procedure rates betlveen 1991t92
and 1995196.

The only procedure that demonstrated a t¡end
to increased waiting times is carpal tunnel release;
waiting times in bo¡h 1994195 and 1995/96 were
significantly higher than the S-year median. Ca¡-
pal tunnel syndrome is a computer-related illness
and not surprisingly, the rate of performing this
procedure increased 15.1% from 199L192 to 1,9941

95; in 199519Ç the rate fell somewhat, but the
waiting times increased. One possible interpreta-
tion is that waiting times increased n 1995t96
because fewer procedures were performed.

Waiting Times by Region of Residence. A¡e
there differences in the wait for surgery depending
on where people live? Do residents of \4înnipeg or
B¡andon-where most of the surgical specialists
live-wait for less time tha¡ residents of other
regions of the province?

Manitoba is divided into 10 mral Regional Health
Authorities, the Bra¡don Regional Health Authority,
a¡d hvo authoriiies in \4ìnnipeg. To compare waiting
times for all procedures for each RFIA was not
feasible because of the small numbers of some
procedures performed in some regions. Therefore,
for this analþs, we grouped RFIAs into Êve a¡eas
according to two criteria: geographic proximity and
whe¡e their residents received most of their surgery.
Surprisingly, residents of Winnipeg and the West,
where Brandon is situated, often had longer waiting
times (up to 11 days longer) than the provincial
median, wen though one would think that these
residents would have easie¡ access to specialists- The
South consistently had significantly shorter median
waits. Rates of surgery were compared between
reglons; no region consistentþ had higher or lower
rates of surgery.

The median wait for TURP (for benign disease)
was notably higher in the West (69 days) than the
provincíal median (29 days). The media¡ wait for
TURP for Westem Manitoba residents was very
high for L991,192 and 1992193, fell to the provincial
median in 1,993194 and 1994195, then rose some-
what-although not significantly-in 1995 I 96. The
rate of TTIRP n'as somewhat lower in the West
compared to ihe resi of Manitoba.

Waiting Times by Neighborhood Income. Table

3 demonstraies the median nraiting times for each
prccedure for residenß from neighborhoods with dif-

TS193
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T¡or-¡ 1.. Rates of Surgical Procedures Per 1,000 Population, Direcily Standardized to the 1992
Population

Cholerystectomy

Hemia repair

Excision breast lesions

Va¡icose veins

Carpa.l tunnel release

TURP

Tonsilleciomy

Carotid
endarierectomy

9Lt92

2.33

¿. ¿¡)

2.38

0.36
'1 .06

2.59

2.02

0.14

ferent lelels of income; the asterisks indicate significant

difference ftom the werall!ünnipeg median.

Table 3 shows that generally there were no
differences in waiting times for surgery based on
income status, although the iowest-income neiSh-
borhoods tended to have shorter waits than the
\Mnnipeg mediarì. For hemia rePajt residents of
the poorest neighborhoods had significantly
shorter waits ihan the lVìnrLipeg mediarL and for
carpal tunnel release, patients from the wealthiest
neighborhoods waited significantly longer than
the \4ìruripeg median.

Waiting Times by Gender' There were no
differences in the median wait based on gender.

Waiting Times by Age. We examinedwhether
people who were younger came to surgery more

quickly. Our hypothesis was that people under the

age of 65 were more likely to be in the worKorce and

92,93

2.6'r

2.29

2.19

0.35

.94

2.'18

2.08

0.14
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2.60

2.30

2.17

0.31

1.06

l-5ó
't.99

o1?

94195

2.58

2-1,6

2.30

0.40

1.22

1.38

2.13

0.19

M¡oicer Canr

2.5s

2.77

2.42

0.37

1.08

1,.52

2.02

0.28

Change 97192

to 95196

would perhaps receive surgical treatment more
quickry so that thry would be subject to fewer
intemrptions at work. We therefore divided patients
into two categories: younær than 65 years and 65

years or older. Because there are almost no tonsillec-
tomies performed on older adulrc, that procedure
was exduded from this analysis. Confary to expec-

tations, patients who were under 65 years had lonçr
waiting times than those aged 65 or older. For every

year except 199U93, the waiting time for patients

aged 65 or older was significantly shorter than the

provincial median.

Analysis of Mean Waiting Times

Our anaþis of medians indicated that there were

no rea-l fluctuations in waiting times over the last 5

9.4o/o

- 4.0o/o

1.7o/o

2.8%

2.0%

-4-1,.3%

0.0%

100.07o

Tqels 2. Med.ian Waiting Tmes (Days) Between P:e-^Operative Visit to Surgeon and Surgery Date,

Cholerystectomy
F{omi¡ rcnair^'_""- ^-r*", ., t
b.xclslon Þreast leslons

Va¡icose veins

Carpal tunnel release

TURP

Tonsillectomy

Ca¡otid
endarterectomy

91.t92

*P < 0-05 compared with 91/96 median.

JS194

36*

36"

1,6

43

34

/ R*

oz'

JJ

92t93

35*

29

1.6

35

29*

30

55

24

32

29
1Á*

34

29*

24*

49*

23

94t95

30

28',

t6
43

38"

26

51

24

95t96

2g*

30

76

40

24

57

29

9'1192 tr
95t96

32

30

1,6

39

34

29

54

27
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r¿¡re 3- Median wairing t** 
9åffì,,f;:"ffi;'fiår,,"rîiî;; îL#",ur"Neighborhood 

rncome for

Median Waiting Times

Cholecysteciomy

Hemia repair

Excision b¡east lesions 1Z 1g 77
Varicose veins 40 43 3Z
Carpal tunnel 34 33 34
TIIRP

Tonsilleciomy 64

Carotid Endarterectomy Zs

Lowest
20o/o

*P < 0.05 compared with Wiruripeg median.

years. Nonetheless, 95 % con-fi dence intervals often
resuJted in very narrow estimates in median times.
This indicated a high concentration of patients
a¡ound the median. Since comparing median
waiting times does not convey any information
about va¡iability, we also explóred mean waiting
times to consider the face values of waiting times
beyond the midpoint of all observed data. The
fi.di.æ of this analysis were consistent with the
analysis of medians, and offered statistical rein_
forcement for ou¡ findines.

Cataract Surgery

In recent years, the growth in cata¡act surgery rates
has been rema¡kable. Whereas cataract sugery for-
merþ required strict bed rest for several dãlrs a¡d
thid< distorting glasses that limited patients,mobilify,
technological improvements have made it possibie
to perform cataract surgery quickly and safeþ on an
outpatient basis- Lens replacement allows vast im_
p¡ovements in visíon, and hence in quality of life.
The volume of cataract sugery increased 60% in
Manitoba from 19\192 ro 1995196, from 3gB2 to
6200 procedtuet a¡d the rate increased S3%. from
3.46 to 5.29 per 1000 population.

Cata¡act su¡gery is availabie privately as well as
publ-icly in Manitoba. It is offered i¡ two hosoi-
tals-in'I4¡innipeg and Brandon-as well u, t*o
private clinics in the same two cities. In both a
public hospital and a private clinic, the surgeon,s
fee is paid by Manitoba Healtþ however, pãtients
w_ho opt to attend a privately run clinic muìt pay a
"faciltty'' or "tat''fee for overhead and support
services. The fee in 1997 was g1000 in the frn-

32

29*

Second Middle
Lowest 20%
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J9

31

JO

J¿

62

30

Second
Highesi
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35

32

76
Áa

A1

32

69

29

28

63

20

Highest
20o/o

a^

16

47

48*

25

68

28

nipeg clinic and $1200 in Brandon. gn 1994, the
fee ranged from a low of $510 plus the price of the
lens in one clinic, to a high $1273, including the
lens; at that time there were th¡ee clinics.)

One of the arguments used to support the need
for private surgery is expediency; rather than wait
many months with impaired visiory a private clinic
can offer surgery in a matter of weeks. In 1994, the
Consumers' Association of Canada, Alberta
branch, conducted a telephone survey to assess
the waiting time for cata¡ict surgery.tiThe Asso-
ciation found intriguing differences in the waiting
tìmes depending on whether the surgeon oper-
ated both publicly and privately or only pubticþ.
The wait for surgery in a private cünic was from-1,
day to 4 weeks. To receive surgery in the public
system, the wait was from 2 to 8 weeks if the
surgeon's practice was entirely in the public sys_
tem. However, if the surgeon operated both pub-
licly and privately, the wait for surgery in the
public system was up to a year. We wanted to
know if this was true in Manitoba also.

Methods

Winnipeg
Median

JC

3¿

42

39

65

27

We identified cataract surgery in hospital claims,
including only patients who were coded as elective
or day surgery patients. Iàtients who received
surgery in private clinics were identified using
physician claims (for this we look for a tariff or
billing number, since we do not have procedure
codes in the physician claims). We included onìy
the first cataract procedure for each patient. Thué,
if a patient had one eye operated on in a private
clinic and one in the public hospital, we included

TS195
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only the one that took place fust. As before, we
used a visit to the operating surgeon as the ma¡ker
for n'hen waiting time began. Howeve¡ we did not
use the "3-dat''rule for this comparisorç because
private clinics are supposed to offer faster service
and cata¡act surgery is rareþ urgent.

When we used the visit immediately preceding
surgery we calculated median waiting times for
patients in the public sector ranging from 6 to 9
weeks. Feedback from one of l4innipeg's ophthal-
mologists was that these waits did not seem to
square with his experience or that of his col-
leagues; his experience was that waits were longer
than that. He also noted that some ophthalmolo-
gists call patients back to their offices just before
surgery if they have had a long wait, to perform
uÌtrasound to measure the axial length of the eye.
Using this advice we re-examined ou¡ data. We
found that for patients with more than one pre-
operative visit, the visit closest to surgery was
coded for ulüasound measurement in 52% of the
patients. Therefore, we moclified our method. For
patients with one preoperative visit, we used that
visit to calculate the waiting time. For patients
with more tha¡ one preoperative visit, if the visit
closest to surgery was coded as a¡ ultrasound
measurement, we used the visit before that for
calculating the waiting time.

Results

As anticipated, patients who received thei¡ cata-
ract surgery in a private clinic had shorter median
waiting times than those who received surgery in
the publ-ic hospital. The median wait for surgery in
a private clinic was about 4 weeks, and this
remained stable from 1,991192 through 1995196.
The median wait for surgery ín the public system
was L8 weeks in 199L192, fa-lling to 12 weeks in
1993194 and remaining there. (Ophthalmoiogy
sugery in \{ìnnipeg was consolidated at one
hospital tn 1993194.)

When we grouped patients according to thei¡
surgeons'practice, a di$erent pictue emerged. We
separated surgeons into those who operated only
publicly and those who operated both publicly and
pivately. Priaate surgery was defined as procedures
performed by surgeons who performed at least
100 procedures privately over the 5-year period.
Using thìs limitation, we exduded 134, or 6.80/o, of
private clinic patients over the period. Qrlone of
ihe surgeons operated in the privaie sector only.)

J5796

M¡orcel C¡¡E

B)'far the majority of cases (approximately 90%)
were performed in the public hospital. Surgeons
rvho operated only in the public sector performed
from 38.2% to 46.9% of all cataract procedures.
The group of surgeons lvho operated both publicly
and privateiy consistently used the public system
for mo¡e than 75% of their patients.

Table 4 shows the differeni median waiting
times for public sector patients according to
whether or not thei¡ surgeon aJso operated pri-
vately. The media¡ wait for surgery in the public
sector was different depending on the surgeon's
practice. For surgeons who operated only in the
public sector, the wait was 7 to 8 weeks for 1993194
through 1995196. For surgeons who operated in
both the public and private secto¡, the waits were
15, 14.4, and 20 weeks for the same three years, a
difference of. 7 to 1.3 weeks. As the Consumers'
Association discovered in Alberta, cataract surgery
in the public sector entailed much longer waits if
the surgeon also had a private practice. One might
wonder about the availability of operating roorr.
time-that is, if surgeons rvho operate in both
sectors had less operating time time in the public
sector, that would explain the longer waits. Dis-
cussions with one ophthaìmologic surgeon in
Winnipeg revealed that a poliry has been put into
place in l4innipeg to aliocate operating room time
equally for all surgeons.

Results by Income Category. Interestingly,
not all of the l4ìnnipeg patients who had surgery
in a private clinic came from the wealthier neigh-
borhoods. In fact, over the period of the study,
40% of private clinic patients lived in the two
neighborhoods with the lowest average incomes.
Hence, lhe option of private surgery is not used
only by the well-to-do.

More people living in low-income neighbor-
hoods receive cataract surgery than do those in
lúgh-income neighborhoods. There is some re-
search evidence thai cataract formation is an indi-
cator of generalized tissue aging arrd that the
formation of a cataract at an ea¡lier age (50 to 65
years) may be relatecl to lorve¡ socioeconomic
stah.rs.28 Over the S-year period, 2598 and 1963
patients who lived in the hvo lowest-income
neighborhoods and 1482 and L368 patients from
the hvo highest-income neighborhoods received
surgery. We found no difference in the median
waits (in either the public or private sector) for
patients living in different income neighborhoods-
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Ta,sle 4. Median waiting Times ftveeks) for Cataract surgery in public sectoq,
Surgeon Operated Privately or Not

Surgeon operated in public sector only
Surgeon operated both publicly and

privately

Cardiac Procedures: Coronary Añery
Bypass Surgery and Percutaneous
Transluminal Coronary Angioplasty

Waiting times for isolated coronary artery bypass
surgery (CABS), that is, CABS withour a valve
replacement or other heart procedure, were ex¿un-
ined. Both an angiogram and a surgical consult are
routinely required before CABS. Therefore, our
marker for calculating the wait for CABS included
both an angiogram and a surgical consult. The
waiting time was the time between the angiogram
or the surgical consulf rvhichever occurred second,
and the surgical procedure date. If there was more
than one consult/angio association (as was the
case in about L0% of patients), we used the pair
closest to surgery for the calcr:.lation of the waiting
time, again using the later of the two events in the
pair. Using the ea¡liest angio/consult macle no
difference to the median waits for urgent/emer-
gent patients, but increased the median waits for
scheduled patients by about L0 days in each year.
We chose, howeve¿ to use the latest angio/consult
because it was mo¡e relevant from a clinical oe¡-
sp ective. Our- d efinition captures ab out 95 % (29 19)
of all procedures when the denominator is proce-
dures having at least one angio or one cardiac
surgeon consult (n : 3075).

Pe¡cutaneous transluminal coronary angio-
plasty (PICA) is a procedure that is undertaken in
the angiography suite, not the operating room,
and the¡e usually iqno surgical consdt befo¡e the
procedure. Thereforè, the marker for waiting time
for PTCA is the date of the last angiogram prior to
angioplasty.

Because much of the lite¡atu¡e on coronary
procedures includes the waiting times for urgent
or emergent cases/ we did not initially exclude
these patients from the anaiysis. Therefore, at the
fust "cut"we looked at waiting times by whether a

patient was coded on admission as urgent/emer-
gent or elective. (fhe term "elective"is commonly
accepted to mean scheduled surgery. However,
since nobody "elects"to have open heart surger¡',
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97t92

13.7

22."1

92t93

1,3.7

18.6
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Depending on lVhethe¡

we use the term non-urgent or scheduled instead
of elective.) Then, as fo¡ the elective surgery
analysis, we excluded patients who were coded as
urgent/emergent, and aìso patients who had waits
of 3 days or less. We examined 6 years of data
from L99019L through 1995196.

Results

Coronary Artery Bypass Surgery

In Manitoba, the ¡ates of cardiac procedwes in-
creased substantially over the 6 years. In 199019'1.,
the ¡ate of CABS per 1000 population was 0.404,
whle in 1,995196, the rate was 0.615, an increase of
52.2%. (Rates are directþ adjusted to a standa¡d
Manitoba population.) Manitoba appeared to be
well served in this area, relative to other provinces-
Data from Statistics Canacla showed thai Manito-
ba's rate of CABS was equal to or higher than that
of most other provinces; the onìy province with a
substantially higher rate was Nova Scotia.26 These
rates, however, may slill be lower than the opti-
mum. An estimate of the benefits of CABS in
Ontario found that patients continued to benefit
from the procedure up to a rate of 0.9 CABS per
1,000 population; beyond that rate, the benefits to
the patient began to decline.23

The number of cases ana.hzed rose from vear to
year, from 391 cases inlgg)tgl to 655 in tSgStgO.
Ove¡ the 6-year period" the median waiting times
for a1l patients fell slightly, from a meclian wait of
11 days (95% CI:9,15) in 199019I to a median wair
of seven days (95% CI: 6, 8) n 1995196. In each
year, approximately two thirds of patients had
surgery within 1 month of having an angiogram
and consult (ran ge, 63.3% to 7 4.7 o/o). IJow ev et, the
picture changes when one separates patients
coded as urgent/emergent from those coded as
non-urgent.

In every yea¡ approximately half of patients
having CABS were coded on adnission as urgent
or emergent. Fo¡ these patients, the median wait-
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93!94
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ing time was from 3 to 5 days. For patients coded
as elective, i.e., scheduled, the median waiting
times fluctuated between 24 and 48 days and the
confidence intervals were quite wide.

Did the waits for scheduled surgery increase in
the years when there was a higher proportion of
urgent/emergent surgery? One might guess that
the use of additional resources for urgent patients
would mean that non-urgent patients would have
to wait longer. This was not found to be the case,
however. The median waits for scheduled surgery
actually were shorter in the years during which
there was a higher proportion of urgent cases. This
may be possible if urgent/emergent patients are
operated on outside of normally scheduled oper-
ating room hours, and the patients ca¡ be dis-
charged from intensive care or recovery room care
soon enough to permit scheduled cases to con-
tÍnue.

We looked at patients who had a heart at-
tack- or acute myocardial infa¡ction (A.lvfI)- be-
fore CABS, thinking that these patients might have
had shorter waiting times than those who did not
infa¡ct. We sea¡ched hospitaì claims for one yeat
prior to the surgery date; we did not include any
patients who had an AMI duríng the same admis-
sion as their CABS. Twenty-four percent of the
patients ín our data sei had an AMI in the year
prior to sugery. Most of these (95%) had the AMI
before being put on the waiting list. That is, if they
had an AMI in the year prior to CABS-a¡d not
during the same admission as the surgery-the
uzual course was to have the AMI, then be put on
the waiting list for CABS, and then have the CABS.
Very few had an AMI after the wait iist date (8
patients) or both before a¡d afier (25 patients).
ïhere was no difference in the waiting times for
these 2 Broups of patients: for both groups of
patients, 49o/o had surgery within 7 days.

Scheduled Coronary Artery Bypass Surgery.
As described, we next focused on scheduled pa-
tients, excluding those who waited 3 days or less.
Waiting times for the remaining patients were
analyzed with respect to yea\ gender, region of
residence, and neigþborhood income quintile. The
overaìl 6-year median wait for scheduled patients
(excluding those who waited 3 or fewer days) was
52 days, or a.lmost 2 months.

Surgery may be considered to be delayed when
patienis wait more than 3 months.16.2e Over time,
there has been some decrease in the proportion of
patients waiting mo¡e than 3 months for CABS. In
1990191, and 799'1192, between 39% and 40% of
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the patients waited 3 months or more for surgery,
whereas by 1994195 and 1995196,32% to j3To of
the patients were waiting 3 months or more. A
proportion of patients, ranging from 10.2% in
1992193 to 25.0% in 1993194, waited more rhan 6
months for thei¡ surgery. In the last 2 years of
anaþis, the proportion that rvaited more than 6
months was 13o/o.

We found no differences in the median waits by
gender or by region of residence. We found some-
what longer waits for residents of the poorest
neighborhoods. That is, when waiting times for
Winnipeg residents were analyzed according to
neighborhood income quintile, patients living in
the lowest-income neighborhoods had median
waits of 66 days compared to the \{innipeg me-
dian of 52 days. The waiting time for residents of
all other neighborhood income categories ranged
from 48 to 58 days.

Percutaneous Transluminal Coronary
Angioplasty
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The rate of PTCA in Manitoba increased 37.1.%,
from 0.395 per 1000 population in 799019'L to 0.518
per 1000 ìn 1995196. The number of P|CA cases
for analysis in each year increased from 326 cases
in 1990191, to 409 in 1995196. Over the 6-year
period, the median waiting times for a1l patients
have fallen, from 13 days (95% CI: 11, 16) in
199019L to six days (95% CI: 5, n n 1995196. Ttre
proportion of patients receiving PTCA within 1

month of their most recent angiogram increased
over time, from 68.7 % in 1 990 to 84.3% in 1995 | 9 6.

The proportion of cases performed on a day
swgery basis increased over the 6-year period,
from L.5% \n 1990197 to 22.7o/o n 1995196,Ltkely
reflecting the move toward more day swgery as

hospitaìs closed beds. At the same time, a higher
proporfion of patients were coded as urgent/
emergent over time: 45% in1,990191, and nea¡ 60%
for the last 3 years of anaþis. It is not known if
this increase in urgent procedures reflected a

change in the criteria for performing r:rgent PTCA
or, perhapg insufficient resources to schedule pa-
tients electively.

For patients who were coded as urgent or
emergent, the median waits for PTCA were from 4
to 7 days. For scheduied inpatieni or day patients,
the rnedian rvaits exhibited a downward pattem,
f¡om 32 days (95% CI 25,40) in199019L to 19 days
(95o/o CI: 12,23) in 1995196.
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Scheduled Percutaneous Transluminal
Coronary Angioplasty. As described, urgent/
emergent patients and patients who waited 3 days
or less were excluded from the analysis of sched-
uled PTCA. Waiting times for the rlmaining pa-
tients were anaiyzed with respect to yea, gender,
region of residence, and average neighborhood
income quintile. The median waits have fluctuated

TT ry- to year, with no clea¡ trend emerging
Clable 5). The proportion of patients waiting fewer
than 90 days has fluctuated from year to yãar, but
has remained und.er 20%, and the proportion who
waited less than 30 days stayed close to 50go,
ranglng Írom 41o/o to 63%.

We found no differences in the median waits by
gender, by region of residence, or by neighbor-
hood income quintile. Unlike the longer waits for
CABS in the low-income neighborhoods, the res-
idents of lowest-income neíghborhoods had
slightiy shorter waits for PTCA than the \dìnnipeg
median (23 vs.29 days, not statistically significant).
These findings suggest that ali groups were served
equally for PTCA.

Discussion

Elective Surgery

Perhaps the most startling finding in the analy-
sis of waiting times for elective surgery is the
absence of startling findings. We analyzed cer-
tain elective procedures because one might ex-

.pect them to be the.most subject to long waits.
People who need their varicose veins stripped or
thei¡ hernias repaired generally are in-some
discomfort bui are able to car4r out most of their
daily tasks. United Kingdom literature docu-
ments very long waits for some of these elective
procedures, yet we found the median waits in
Manitoba to be around 4 weeks for hernia repair
and 6 weeks for rhricose veins. For most of the
elective procedures examined, the waiting times
were stable or falling slightly. The strength of
our method is that it includes the entire popu-
lation of patients, and measures the waiting
time from the patient's, rather than from a
surgeon's or hospital's, perspective. Our mea-
sure for estimating waiting times-using a pre-
operative visit with the surgeon as a starting
point-while it lacks an assessment of clinicai
factors that would affect the priorítizatìon for
surgery makes it possible to monitor changes

WAITING TIMES

and trends over time and point out areas that
may need to be examined more ciosely. For
example, the rvaiting time for carpal iunnel
release increãsed; it was 29 days in 1,992193 and.
1,993194, but rose to 38 days in 1994195 and 42
days in L995196. Carpal tunnel slindrome is a
work-related injury and lengthy waits for sur_
gery may translate to lost productivitv in the
workplace. Carotid endarteràctomy waits are 3
to 4 weeks and seem to be increasing. Carotid
endarterectomy is effective in reducing the inci-
dence of stroke,3o and, therefore, long waiting
times for this potentially life-saving procedure
should be avoided.

It is somewhat surprising that the longest waits
for elective surgery were found in \4innipeg and
westem Manitoba (the West), where the supply of
surgical specialists is highest. In general, these
longer waits were not clinically significan! but did
suggest that residents ofthe u¡ban areas were not
getting preferential treaÍnent. Despite a concen_
tration of surgeons and surgical facilities in I4ìn-
nipeg and Brandory and the problems that dis-
tance poses to the delivery of health care across
the province, the system worked well, providing
good access to most surgical procedures ac¡oss the
province.

In each year, the waiting times for patients who
were 65 years or older were shorter than those for
patients younger than 65 years. People rvho are
over 65 are more likely to be retired and may
the¡efore be more available on short notice to have
surgery.

We found only small differences in waiting
times by residents of different income neighbor-
hoods in lMnnipeg. If arything residents of low-
income neighborhoods tended to have shorter
waiting times than those of high-income neigh-
borhoods. Residents of low-income neighbor-
hoods have higher rates of premature *oitutity,
deaih due to chronic disease, cancer a¡d injuries,
and hospital and physician use.31 Therefore, the
patiem of shorter waiting times for residents of
low-income neighborhoods nìay be related to
higher need in these patients.

Cataract Surgery

The case of cataract surgery affords a unique
opportunity to compare lvaiting times between
publicly available hospital surgery and private
clinic surger;,- One of the most persuasive argu-
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T¡sL¡ 5- Median^waitíng Trmes in_Days for schedured prc,\ Excruding waits of 0 to 3 Days, \Mth95% confidence Intervars (inpatient and day patients ËombinJ) 
'- - È4te' ¡ "'!'

Median

(9570 CI)

ments in favor of private health care for those who
can afford it is that the private system can provide
faster service. htients are advised that if they opt
to pay $1000 they can shorten the wait for surgery
significantly. Our data show that indeed" wÍen
public and private cataract surgery were compared
the media¡ waits were shorter in the jrivate
clinics: 4 weeks, compared to a median waiì of 13
weeks in the public sector (mean wai ts for 1994195
and 1995196 are about 6 and 14 weeks, respec_
tively, in the private and public sectors).

Anecdotes abound of patients being told that
they will have to wait 6 to g months to have
surgery in the hospital. Where is the discrepangr
coming from? \4tren we divided patients into 3
different categories according to where their sur-
geon practiced, an inkiguing pich:re emerged, one
that paralìels the telephone suwey resultã by the
Consumers'Association of Canada in Albeia.2z
Median waits for surgery in a hospital were 7 to 13
weeks longer if the patient,s surgeon also operated
in the private sector.

. Pdd:! resea¡che¡s provide insight on rhe pos_
sible effects of private health care on u p.rbli.
system.32 There have always been a few private
clinics and user-pay beds in the United Kingdom,
ever since the National Health Service (lrIHS)
began in 1948. Since the 1970s, though, there has
been a boom in private practice ur qu.u", length-
ened. F¡om 1981 to 1995, the nurnber of private
beds increased 66%, to 1-J.,681,.

In the United Kingdom, private hospitals have
no intensive care uniis, few diagnostic capabilitìes,
and no 24-hour in-house cloctors; if ihere a¡e
complications, patients must be transferred to an
NHS facility. Coincidenta_lly, most private facilities
are conveniently located within 1 mile of an NHS
facility. People with expènsive, long-term ch¡onic
iliness rely on the public NHS; private clinics are
said to depend on "the three Hs,,-hips, hernias,
and hemorrhoÍds.

The¡e seems to be a lesson in the experiences of
the United Kingdom, Alberta and Manitoba. If
surgeons a¡e allowed to operate in both sectors.
there is an incentive for them to encoruage lonj
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waits in the public sector; the longer the wait for
swgery in the public sector, the more likely is the
patient to seek private care. It has been reported
tha.t injhe-I]_1iJed Kingdom, areas with the långest
waits for NHS surgery are those with the riost
private beds, and that the long_wait specialties a_re
the main private-practice specialties.-a433 Our re_
search on cataract sugery demonstrates what ca¡
happen when surgeons have two options: their
public patients waited much longer than did pa_
tients whose physicians operated only in the pub_
[c sector.

It is prudent in the discussion of private versus
public health care to remember thaf it is not onlv
the weaithy, the people who can afford it, who pay
for private surgery; 40% of patients who had thei¡
cataract surgery in a private clinic lived in the two
lowest-income neighborhoods.

Cardiac Procedures

Patients waiting for corona¡y artery blpass surgery
often are headlined in the local .,"*rpàp".r, u;thL
following selection from the Wnntpeg Free press
demonst¡ates:

"Cardiac patients on hold,, fiun e Zg, 1995).
"No bed for HSC hearr patient,, (August 20,

1.996).

"Heari patíents wait, die,, february 26, Dgn.
Concems about the availability of open heart

surgery are common across Canada. Many prov_
inces have set up a re$stry for open i eart é"þry,
in the absence of any other waiting time regi-stry.
Since November 1996, Manitoba has coilãcteã
data on waiting times for elective open heart
surgery. The surgeon is asked to submit a palient
information form that includes clemographic ancl
clinical data, as well as the plannecl pròceàure, the
date placed on a waiting lis! and thã priority sca.le

Q to 6 weeks; more than 6 weeks).-All dáta a¡e
captured by the cardiac surgery utilization anaìyst.
Although the completion of these forms is saiá to
be mandatory, physician compliance has been
reluctant. AJthough data from ìhis registry were

(22, 49)
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not available for this analysis, mean waits for all
open heart surgical procedures were said to be L4
to 15 weeks :rrr1,997. (V. fübula, personal commu-
nication, December 199f. These resu-lts are very
simila¡ to ou¡s: we found the mean wait fo¡ CABS
in1995196, the most recent year available, was 13.3
weeks for elective swgery excluding waits of 3
days or less.

About 50% of CABS procedures in Manitoba
were coded as elective. This proportion may seem
quite low, but it is simila¡ to reports from Brilish
Columbj4sa Nova Scoti4ss a¡d Onta¡io.36 Our
results indicate stable-perhaps slightþ decreas-
ing-waiting times for both CABS and PIC-A,. The
proporfion of non-urgent patients who receive
their CABS surgery within the recommended
3-month period seems to be increasinp it was
60o/o i¡1,990191, and 68% in1995196. There were
still some patientq about1.3%, who waited more
than 6 months for non-urgent CABS. According to
one Finnish study, patients who have been on sick
Ieave for more than 6 months before blpass
surgery we¡e less likely to retum to work.37 How-
eve4 given the limits of our data, we do not know
the reason for these long r,r'aits. Was the patient
"bumped" by more urgent pafients? Did the pa-
tient's srrmptoms improve spontaneously for a
period of time? Was there another health problem
that required stabilization prior to ca¡diac stugery?
Did the patient deiay for personal reasons? Fur,
ther detailed investigation is required to answer
these questions.

We note an increase in the proporlion of pTCA
patients having the procedure on an urgent or
emergent basis; this may indicate either a change
in indications, a change in coding practices, or a
lack of resources to manage scheduled patients.
However, between 80% and 90% of scheduled
patients received thei¡ PTCA within 3 months.

As for the elective procedures that we reviewed
the system appears to be serving patients equally
tor coronary proceflures regardless of where they
live in Manitoba. We found no difference in thL
waiting time for CABS or PTCA by region of
residence. There was also no difference by waiting
time by gender. AJthough not statistically signifi-
cant, patients üving in the lowest-income neigh-
borhoods waited 2 weeks longer for elective CABS
compared to the \4ìnnipeg median.

Our data lack information about the wait for
angiography; verbal accounts suggest that there is
a bottleneck in the treatment of patients with
coronary artery disease while they lvait for coro-
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nary angiogram. Anyprogram that is developed to
monitor the wait for heart surgery should include
a method of monitoring the wait for angiography
and angioplasty as well as for surgery.

Strengths and L¡mitat¡ons

The benefit of using administrative data is thai
they include the entire population of relevant
patients, and therefore are not dependent on the
physician or the physician's office itaff remember-
ing to complete a form and submit it to a registry.
The method we used is a relatively simple way to
monitor pattems and trends over time.

The major limitation of this anaJysis of waiting
times is that, of necessify, it must rely on pro>cy
measures to calculate the waiting time.'i4/e do not
have a registry of waíting times in Manitoba. There
is no field in hospital abstracts or physician claims
that indicates when a patient sta¡ted to wait for
surgery. We have chosen a preoperative visit to the
surgeon or, in the case of ca¡diac procedures, an
angiogram, as the best available marker for the
procedures that we sfudied. There is some evi-
dence that adminiskative data a¡e reliable for this
purpose. This method was used previously by the
province of Nova Scotia to provide an estimate of
waiting times for a wide variety of procedures.2s In
Ontario, records of 8517 patients who had CABS
and were registered in the Ca¡diac Care Nefwork
database we¡e reviewed.2a The median time be-
tween angiography and submission of the pa-
tient's name to the registry was 3 days.

We chose conditions that often require only one
preoperative visit to the surgeon. Our method is
not appropriate for procedures performed for
chronic conditions, such as hysterectomy for be-
nign tumors, hip repiacement, or knee replace-
ment, for which seve¡al visits to the surgeon
preoperatively are customaÐ'. For instance, in an,
alyzing preoperative visiis for knee a¡d hip re-
placement patients, we found that 31.2% of the
pafients had one preoperative claim, 27.5% had
two, 1.3.7o/o had th¡ee, and 26.30/o had fou¡ or
more. We have no way of knowing at which of
these visits the decision to undergo sr¡rgery lr'as
made. In comparison, for the elective proceclures
that we anaþed, 67.30/o had one preoperative
vts|t, 17.8% had two visits, 5.7o/o had three visits,
and 9.2o/o had four o¡ more visits.

Using the preoperative visit closest to surgery
may understate the ¡vait experienced by the pa-
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tient. The episode of care usually will involve a

visit to the family physician, diagnostic tests, and
possibly more tha¡ one refer¡al. The patient must
wait at each of these points, a scenario illustrated
by a personal anecdote. It took nearly 6 months
between the time a relative of one of the authors

@eCoster) fi¡st saw his doctor for abdominal pain
u¡til he had a cholecystectomy, yet our median
waiting time is about 4 weeks. On the other hand,
this method may overstate the actual wait if
the surgery has been delayed for personal reasons,

such as vacation, school, or wo¡k. ln that case,

the surgery may have been offered to a patient
who put it off r:ntil it could be scheduled more
conveniently.

Administrative data a¡e always limited in their
lack of clinical information. We have no data
describing pain, ftrnctional limitatiorç or severity of
symptoms. These a¡e factors that physicians mræt
take into consideration when thry prioritize pa-
tients for surgery. It would be useful to have these
data to determine if the sickest patients are oper-
ated on first. However, the focus of this study was
not to determine if patients were appropriately
prioritized but to provide more general estimates
of waiting times and to look for systematic differ-
ences in those waiting times. Given the conshaints
of administrative data, we have been successful in
meeting our objective.

Discussion From the Editors

Role of Data

One of the objectives of the study was to outline
some of the issues and concepts that surround
waiting times. Another r /as to suggest some cri-
teria for the development of a central registry in

Meorc¡r Cexe

the province of Manitoba. It became clea¡ in
meeting the former objective that it would be
difficult to meet the latter, because this is a com-
plex and multilayered issue. In setting out criteria
for consideration in establishing a registry, there
was the danger that two assumptions would be
made: (1) that the decision to estab[sh a registry
was a fait accomplí; and (2) that the criteria pre-
sented were exhaustive. The decision was made
therefore to repfuase the suggested criteria into
"pitfatls" to consider, thus avoiding sounding ei-
ther prescriptive or exhaustive-

One of the things that surprised some members
of the Working Grou5an{ indeed, is not well
known by many Canadians-is that there a¡e no
routineþ collected, standa¡dized data on waiting
times. Because the media often trumpet the inex-
cusably long waits for surgery, it is generally
thought that hospitals, physicians, and govem-
ments know how many people are waiting for
sugery and for how long. This omission is espe-
cially surprising in Manitoba, where other data
collection is so well done. One of the recommen-
dations to come out of the study is that a field
should be added to the physician daim indicating
when the decision was made to proceed with
surgery. Although it was recognized that such a

field would not include data that would assist in
prioritization, it would be a simple method to at
least begin to collect data in this a¡ea.

Interacting at the Top Policy Level

Tluee years before we r¡ndertook this study, the
Director of MCIIPE was given a report by the
Fraser Institute' on hospitai waiting lists in Can-
ada that was about to be released. Manitoba's
Deputy Minister asked that it be reviewed. Fraser
I¡stitute reports, which are released once a year,

generally receive front-page coverage across the
country. We were therefore su¡prised at the poor
science involved in this study, in the form ofvery
low response rates from doctors conceming wait-
ing times.

(learly, a qystematic method of tracking waiting
lists was needed, to remove the issue from the
anecdotal front-page, letter-to-the-editor context
and allolv it to be analyzed on the basis of fact. Over
the next months after the Fraser reporÇ the Deputy
Minister fi.mded at least tfuee attempts to establish
formal waiting list systems. Two concerted efforb to
dwelop zuch lists for ca¡diac surgery foundered on a
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*The Fraser Institute is1an independent Canadian
economic and social research and edùcational organiàa-
tion. Its objective is the ¡edi¡ection of public attention to
the role of competitive markets in providing for the
well-being of Canadians.æ ln other words, it is philo-
sophically in favor of free enterprise and opposed to
government intervention. Every year, the lnstihrte con-
ducts a suwey of physicians asking-how long their
patients wait for medical treatment. The Fraser lnstitute
describes the survey as measuring "the extent of health
care rationing in the provinces from year to year," a

curious presumption of guiìt in a publication that is
presented as an objective assessment of the reality of the
Canadian system.
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lack ofinterest or cooperation from the surgeons; it
was not until a requirement to establish a wJting ist
was written into the recruiting package for a ie*
${,,:l"f*ac surgery ttut ã ,yrt"rí ** fi.rly
estaÞIshecl.

. . 
A segond system-for trackingrvaiting times for

rup *9 knee replacement surgery_wãs imple_
mented at least in part becausJoihop".A.'r*_
geons have never received the mediå attention

:I-{u. sur. geons gamer and hence have hua froú_lems maLcng a case for expanded prosthesis bud_
gets. A registry (voluntary on the part ofsurgeons)
was seen as one way of making a case foi such
i¡creased funding.

Challenging Basic Assumptions

These data directly chal.lenge pubLic perceptions
surrounding waiting times in Manit;ba, ;hich
have been shaped ove¡ the past severai years by
sensational headlines a¡rd the annual reports of
the influentia_l, parlisan Fraser Instifut".'Ar-rr"
pl"p-*gd the report for public release, we chose ro
lighlight the fact that for most scheduled p.o."_
dures studied the waiting periods were ."*åkubly
short-under 6 weeks-a¡d that in the recent
past- waiting times have decreased or remained
stable. A.lso, we emphasized that patients aoìot
wait for urgent heart procedures.

. lhis paper .ount"rc additionat assumptions, in_
cluding the idea that ru¡al residents *rti";g;; for
surgery than their u¡ban counterpa¡ts and thalthose
with pull, the wea_lthy, go to the frint of the lr"e *"rl
tn ine puþtrc qfstem. For the procedures we studied,
the waits for ¡esidents living in rural areas often were
shorter than for u¡ban rÃidents. efthorgh th"l"
di-fferences generally were not significant ú,u ena_inp suggest that access is simila¡ aaoss the prov_
ince. Waits for those ûom middle_ and lo*er_iniom"
neighborhoods wereþ general no longerthan those
from the wealthiest &eãs

The anaþis of cataraci surgery a_lso shed some
new light on the public/privatà debate onsoine in
Canada. Two items stand out. It *a, ,,"ot J.,lv
residents of well-to-do neighborhoods who paiá
for cata¡act su¡gery; 40y" 7f patients *flo iuJt*.8:Z privately lived in the poorest 40% of
l?:qhb:rf"".{s. Secondly, wairing times were very
orlterent in the pubìic sector depending on the
practice t¡pe of the surgeons. Surgeons úth both
PuDlrc-and- private practice palients had Ionger
waits for their public patienis compared to ,ir_
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geons who operated onJy in the public sector.
Discussions with one \4rìnnipeg 

"pn,nJÀ"f "gir,indicated that this finding was not a result of less
operating room time for Ihe p"bli./p;; ;;;;sìnce. operating room time hai no* É"". .d;;t"d
evg{f. to ali surgeons. Howeve¿ we note tt ui tf,"
public/private surgeons seem to huu" ,r,or" pl_ti.l:r. 

.u"9 -longer 
public waits. Would pubúclv

avai.lable inlormation on waitìng times by;*r.;;
help alleviate these discrepancies?

. Our study on cata¡act oog".y also makes it clea¡
that simple solutions zuch as frrnding *or" 

"*n"*-
1e 

nolreces¡ariþ going to ,,solve,,the 
waiting ü;e's

$sue. Kecent data on rates of surgery orr"i ti*"
{rrq1t .tg* during a period inl"f,t".nî" nu*¡i
or publldy funded cataract surgeries increased ma¡k_

,.*{ "l.y year, waiting times initially f"il; th""
leveled oü and began to increase.3e
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Our experience in releasing this report dem_
onstrates the critical nature of timing. It was
release_d 2 days befo¡e the national ,iifli*l"g
Fraser Institute report was released. Oir reptrt
received national coverage (having finally esiab_
Iished a link with a heãlth ,.poit", ;'h;-;;y,
"Press releases don,t do it_I get 150 .o*ing
across-every day-you have to pick up the phone
and rell me to look for it,). Boìh natìonallv, anO
particularly locaìly, for the first time in 5 years,
there were a minimum number of heaálines
screaming over waiting list scandals. Our local
paper, after carr;ring our op_ed on waiting lists,
rn srnKtng contrast to previous years, published
nothing about the Fraser Insiitute 'Manitoba
results (obtained from mail surveys of surgeons).
lnstead, they ran a thoughtful editorial ,,igg"rt_
ing that reaction to a topic as importät as
waiting lists needed to be based on 

^more 
than

olini:.r:, The importance of our arm,s_length
role in this cannot be ove¡stated. In Britlh
9"JyTb*, a report was ¡eleased by government

-(ïnr.¡ 
does 

.colle-ct sysrematic daia"on waitíng
trmes), showing that rvaiting lists for most surl
gical procedures had remained stable (and rea_
sonably short) for many procedures, àespite a
."pi9]y qoïilg and aging poputation. The op-
posrtron nealth critic, a former nurse, attacked it
as a "whitewash.,,ao
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THE MANITOBA CENTRE FOR TIEATH POLICY AND EVALUATION

The Manitoba Centre for Health Policy and Evaluation (MCHPE) is a unit within
the Department of Community Health Sciences, Faculty of Medicine, University of
Manitoba. MCHPE is active in health services research, evaluation and policy analysis,

concentrating on using the Manitoba Health database to describe and explain patterns of
care and profiles of health and illness.

Manitoba has one of the most complete, well-organized,and useful databases in
North America. The database provides a comprehensive, longitudinal, population-based

administrative record of health care use in the province.

Members of MCHPE consult extensively with government off,rcials, health care

administrators, and clinicians to develop a research agenda that is topical and relevant.

This strength, along with its rigorous academic standards and its exceptional database,

uniquely position MCHPE to contribute to improvements in the health policy process.
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Executive Summary

The objective of this document is to update the waiting times analysis that the Manitoba

Centre for Health Policy and Evaluation first published in 1998: Surgical Waiting Times

in Manítoba, by DeCoster, Carriere, peterson,'walld, and Macwilliam. since its

publication, interest in waiting times for health care has if anything increased, yet the

rhetoric far outweighs the data. This research provides one of the few examples of actual

measurement of a waiting period, using data derived from the experience of all patients

who underwent surgery in a specified time period.

Administrative data were used to estimate waiting times for selected elective surgical

procedures; a pre-operative visit to the surgeon was the marker for the beginning of the

wait. The original paper used data for five years from l992lg3 to 1996/97 (except

coronary procedures which used 1990/91 to 1996197); this report adds data for l99j l9g

and 1998199, and makes comparisons with the earlier findings. As in the original report,

the procedures studied have been grouped into three areas: coronary procedures , cataract

surgery, and eight routinely-performed elective procedures.

Waits that were statistically different are marked with an asterisk. However, what is

statistically significant may not be clinically significant. The clinical relevance of shorter

or longer waits is a subject of great controversy. Little is known about the impact of a

delay for discretionary surgery; some patients will improve or decide they do not want

surgery, whereas others will suffer continual pain, dysfunction or anxiety. The evidence

in this area is inconclusive: a systematic literature review of the effect of delay on breast

cancer outcome was performS for the General Surgery panel of the'Western Canada

Waiting List project; of the 30 papers reviewed, delay was found to have a negative

impact on survival in 14 papers, and no impact on survival in 16 papers. Therefore, the

clinical signif,rcance of a change in waiting times is uncertain. Despite this uncertainty,

because waiting times have assumed such significance in the discussions on our health

care system, we have emphasized changes that were seven or more days.
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'We 
also made no assessment as to the appropriateness of these procedures. Several of

the elective procedures reviewed may be considered highly discretionary, meanin gthat
there is no general agreement about when surgery is indicated. Discretionary procedures

include, for example, tonsillectomy, and varicose vein repair.

Coronary procedures - key findings

" coronary procedures studied rvere coronary artery bypass surgery (GABS) and

percutaneous transluminal angioplasty (pTCA).

' Between 1996/97 and 1998/99, the standardized rate of CABS increased 16%;o and, the

rate of PTCA increased6%-

" Median waits for scheduled (elective) CABS were 15 and.22 days shorter in 1997l9g

and 1998199, respectively, compared with the previous seven-year median of 48 days.

o A previously reported hend to a higher proportion of scheduled patients receiving

surgery within 90 days continued.

' The median wait for scheduled PTCA was not significantly different from the g0lgl-

96/97 median. The wait for 90/9I-96197 was 32 days, for 97198 it was 37 days, and

for 98199 it was 3l davs.

Cataract surgery - key findings

u Catatact surgery is performed in both public hospitals and privately-owned clinics.

Until January 1999, patients who had cataract surgery in a private clinic were

required to pay atray or facility fee of approximately $1000; since then, Manitoba

Health has covered all cogs.

o There was a 12 week difference in waits between public- and private-sector surgery

fot 97/98 and98/99. The public-sector waiting time was 17 weeks, and the private-

sector 5 weeks. These were both significantly longer than the previous five-year

medians of 13 and 4 weeks.

" Public-sector waits for 97/98 and98/99 did not increase compared to 96191. The rate

of performing public-sector cataract surgery increased l3% since g6lgj.

WerrNc Tnl¡s: Upoers



App¡wox 2: C 102

About 75Yo of cataract surgery was in the public sector, and about two-thirds of
public-sector cataract surgery was performed by surgeons who practised in both

sectors.

There continued to be a difference in waits in the public sector according to surgeon

practice-type. Waits for public-sector surgery if the surgeon operated only in the

public sector were 10 weeks in both 97/98 and98199; waits for public-sector surgery

for surgeons who had both public and private practices were 2l and.26 weeks in

97 /98 and 98199, respectively.

Median waits were similar according to region of residence and by neighbourhood

income level.

Almost 650/o of cataract surgery is performed on women, and women had median

waits about three weeks longer than men.

' About 20o/o of patients from the lowest and lower-middle income neighbourhoods had

surgery privately, compared to 32o/o of patients from the highest-income

neighbourhoods.

Selected routine procedures - key findings

n 'We 
studied eight routinely-performed elective procedures: excision of breast lesions,

carotid endarterectomy, cholecystectomy, carpal tunnel release, trans-urethral

resection of prostate (TURP) (for benign disease), tonsillectomy, hernia repair, and

stripping and ligation of varicose veins. Although all of these procedures are

"elective" in the sense of being scheduled, they range in the degree to which

indications for surgery are clear and undisputed, with excision of breast lesions and

carotid endarterectomy belng less discretionary, and tonsillectomy and varicose vein

repair being more discretionary.

' Since 96197, standardized rates for three of these procedures increased (excision of
breast lesions (+29.7%), cholecystectomy (+8.6o/o), andtonsillectomy (+16.2%)), two

decreased (carpal tunnel release (-7.3%), varicose vein repair (-5.6%)) and three

stayed about the same.
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rn 1998199, waits for seven of the eight procedures were significantly longer

compared to 92/93-96/97; only cholecystectomy was not significantly different.

For five of the procedures, the wait was four to six days longer, for carpal tunnel

release it was T7 days longer and for varicose vein repair it was 19 days longer in

98199 compared to 92193-96191.

For seven of the eight procedures (all except carotid endarterectomy), patients from

either Winnipeg or the West (South Westman, North'Westman and Brandon RHAs)

had a significantly longer wait than the Manitoba median. Patients in the South

(Central and South Eastman RHAs) had a shorter wait than the Manitoba median for

four procedures. Patients living in other RHAs had waits similar to the Manitoba

median.

Median waits were similar by age, gender and neighbourhood income level. Whereas

previously, older patients tended to have shorter waits than younger, in 97 /98-98/99,
there was no difference according to age.

Discussion

This report provides a measure of the actual time that patients wait for a variety of
surgical procedures. There is good news. For instance, the waits for coronary artery

bypass surgery are decreasing and a bigger proportion ofpatients receive their surgery

within 90 days. Also reassuring is that, whether male or female, wealthy or poor, young

or old-Manitobans experience similar waiting times. For all procedures studied, except

cataract surgery, waits were less than 60 days, and for several of them, the wait was

around 30 days. Shortening waits more than this may in fact be inappropriate, since

patients should have sufficient time to weigh carefully the risks and benefits that

accompany any surgical procedure.

However our report raises some concems also. There tvas a general pattem of increasing

waiting times for elective surgery. For instance, the median wait for breast tumour

surgery increased 25% in98/99 compared to the 92/93-96197 medjan, and the median

wait for carotid endarterectomy increased23o/o. Even though the median waits are

generally less than 60 days, and the absolute increases are not large-4 days for breast
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tumour surgery and 6 days for carotid endarterectomy-it is the trend towards increasing

waits that is of concern. Do they indicate that access to care is decreasing?

One of the usual, and indeed intuitive, responses to this kind of finding, is that we need

more resources. It seems logical that if waits are increasing, then it must mean that

supply is inadequate. But an increase in resources is not necessarily the answer. While

an increase in the rate of coronary artery bypass was accompanied by a decrease in

median waiting time, there is also conflicting evidence: increasing rates of cataract and

prostate surgery were accompanied by increases in median waiting times.

The presence of a parallel private system also does not result in shorter waits in the public

sector' Manitoba Health's decision to ban extra fees for private clinic cataractsurgery

reflects the recognition of this fact. We found that waiting times for cataract surgery in

the public sector were longest for surgeons who also had a private practice. The reasons

for this finding are unclear. It is not the case here that surgeons who operated in both

sectors devoted less time to their public sector patients, since they made maximum use of
the public-sector operating room time available to them. There is, however, an incentive

for surgeons who operated in both sectors to have long public-sector waiting lists, and

these surgeons might place their patients on waiting lists earlier than others, knowing that

with the anticipated wait, patients will be ready for surgery when called. The potential

discrepancies in dysfunction between patients waiting for the same procedure point to the

need for better information.

V/hat is needed to manage waits is a system that prioritizes patients based on defined

criteria, such as severity of illåess, activity limitation, urgency, and expected benef,rt. ln
addition, information on waiting times for individual surgeons should be readily

available, to assist patients and primary care physicians when making refer¡als to

specialists. A waiting list information system should flag patients whose waits seem

excessively long, reprioritize patients based on their changing conditions, and remove

patients from the list who are no longer waiting, either because they have moved, or their

condition improved, or they decided against surgery. Finally, better information systems

WanTNc TMes: UPDATE



Appevox 2: C 105

can contribute to research on outcomes, which can then feed back into improved

management of waiting times.

In closing, while this research monitors waiting times, it cannot assist with managing

them. The causes of waiting times-a complete discussion of which is beyond the scope

of this report-are complex. Consequently, their solutions are often elusive. But one

thing seems clear-in order to have some impact on waiting times, more and more

accurate information is needed.
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lntroduction and Objectives

The objective of this document is to update the waiting times analysis that the Manitoba
Centre for Health Policy and Evaluation first published in 1998: Surgical W'aiting Times

in Manitoba by (DeCoster C, Carriere KC, Peterson S, et al.). Since its publication,

interest in waiting times for health care has if anything increased, yet the rhetoric far
outweighs the data. This research provides one of the few examples of actual

measurement of a waiting period, using data derived from the experience of all patients

who underwent surgery in a specif,red time period.

As in the first report, administrative datawere used to estimate waiting times for selected

elective surgical procedures; a pre-operative visit to the surgeon was the marker for the
beginning of the wait. The original paper used data from 1992/93 to 1996197 inclusive
(except coronary procedures which used 1990/gl to T996/97); this report adds data for
1997198 and 1998199, and makes comparisons with the earlier findings. In this report,
there will be a brief review of the methods, followed by updated results.
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As

l.

for the original report, the procedures studied have been grouped into three areas:

coronary procedures: coronary artery bypass surgery (CABS) and percutaneous

transluminal angioplasty (pTCA)

Cataract surgery: this procedure is discussed separately because it has been performed

both publicly and privately. Until January l999,patients who had cataractsurgery in
a private clinic were required to pay atray or facility fee of approximately $1000;
since January 1999, Manitoba Health covers all costs.

Selected routinely-perforrçed elective procedures: excision ofbreast lesions, carotid

endarterectomy, cholecystectomy, carpal funnel release, trans-urethral retropubic
prostatectomy (TURP) (for benign disease), hernia repair, tonsillectomy, and

stripping and ligation of varicose veins. Although all of these procedures are

"elective" in the sense of being scheduled, they range in the degree to which
indications for surgery are clear and undisputed, with excision of breast lesions and

carotid endarterectomy being less discretionary, and tonsillectomy and varicose vein
repair being more discretionary (Gentleman,yaydaparson, et al., 1996).
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Methods

The methods we used were described in detail in the original report. To recap, patients

who had one of the procedures were selected from anonymous records in the Population

Health Research Data Repository for the years 1997/98 and 1998199. We restricted the

analysis to elective (scheduled) procedures. When the procedures had been identified, we

searched the physician claims for a pre-operative visit to the surgeon who performed the

surgery' If there were several visits, we used the one closest to the procedure. The

estimated waiting time was the time between the pre-operative visit and the date of
surgery.

There were a few exceptions to the above method:

, For cataract surgery patients, if there was more than one visit, and the visit closest to

surgery was coded as an ultrasound measurement, we used the visit prior to that for

calculating the waiting time.

o For the coronary procedures, \rye analyzed both scheduled and urgent cases.-

' For CABS, we looked not only for a pre-op visit to the surgeon, but also for a pre-

operative angiogram. For PTCA, an angiogram flagged the beginning of the waiting

period.

o For the routine elective procedures, we required that the pre-op visit to the surgeon be

more than three days prior to surgery; we did this to exclude patients who were

possibly more urgent.

Diagnostic restrictions applied to some of the procedures. For cholecystectomy and

TURP, we excluded malignanpies. Hernia repair referred only to inguinal or femoral

hernia without gangrene. Excision of breast lesions did not include simple biopsies.

Stripping and ligation of varicose veins referred to lower limb surgery and excluded

oesophageal or gastric varices.
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' The hospital abstract includes an admission status code: urgent, emergent, elective or day. For elective,
or scheduled, patients, we included elective or day codes. Cases coded as urgent or emergent were grouped
as urgent.
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It was noted during the course of this analysis that in the first waiting times report,

patients having coronary artery bypass surgery included those having concomitant valve

replacements. Since patients having both procedures might represent sicker and hence

more urgent patients, we have now excluded patients having concomitant valve

replacement from all analyses. We found it made very little difference to the results.

lfow comparisons were made
The purpose of this update is to monitor whether waiting times changed in 1997/98 and

1998/99 compared with the earlier report, which used data from 1992193 to 1996197

inclusive. Therefore, for most of the tables and charts following, we compare data for
97198 artd 98199 with the previous five-year median waits (seven years for coronary

procedures).

As in the previous report, we calculatedg5% confidence intervals, adjusting for multiple
comparisons. The confidence interval (CI) is a statistical measure, giving us a range

within which we are 95o/o confident that the true value lies. The CI is significantly

different in a statistical sense from the previous five-year median when the interval does

not overlap the five-year value.2 For instance, the five-year (92/93-96/97) median wait
for hernia repair was29 days. In 1997/98, it was 35 days, with a 95% CIof 33, 36. That
means that we ate 95Yo confident that the true medianfor 97198 is between 33 and 36

days, a range which does not overlap the previous median of 29 days. Therefore, the wait
was significantly longer in91l9B compared to the 92193-96197 median.

lVaits that were statistically different are marked with an asterisk. However, what is

statistically significant may net be clinicølly significant. The clinical relevance of shorter

or longer waits is a subject of great controversy. Little is known about the impact of a

delay for discretionary surgery: some patients will improve or decide they do not want

surgery, whereas others will suffer continual pain, dysfunction or anxiety. The evidence

in this area is inconclusive: a systematic literature review of the effect of delay on breast

cancer outcome was performed for the General Surgery panel of the Western Canada

' There are no confidence intervals for the five-year median; since so many procedures are included, the
confidence interval is so small as to be non-existenr.
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Waiting List project; of the 30 papers reviewed, delay was found to have a negative

impact on survival in 14 papers, and no impact on survival in 16 papers (Martin, Roman-

Smith and Hadom, 2000). Therefore, the clinical signif,rcance of a change in waiting

times is uncertain. Despite this uncertainty, because waiting times have assumed such

significance in the discussions on our health care system, we have emphasized changes

that were seven davs or more.

'We 
report on the median waiting time, the time it took for half of all patients to obtain

their surgery. To illustrate, if the median waiting time for cholecystectomy in 199:7/98

was 30 days, it means that half of all patients who had cholecystectomy in 1997 /98 had

surgery within 30 days of seeing their surgeon, and half waited longer. We report the

median rather than the mean because the median is uninfluenced by extreme values.

(Mean values are reported in Appendix A.)

Analyses were conducted not only by year of surgery, but also by various sub-groups:

region of residence, gender, age, and by neighbourhood income quintile. For sub-group

analyses, the 97/98 and 98199 data were combined. In analyzing waits according to the

region in which the patient lived, we noted that in some Regional Health Authorities

(RHAs), there were small numbers of procedures; hence, the eleven Manitoba RHAs

were combined into five areas as follows:

, 'iVinnipeg

" West: Brandon, South Westman, Marquette

" South: South Eastman, Central

* Mid-North: Parkland, lnterlake, North Eastman

' Far North: Burntwood, Norman, Churchill

Age was categorized into two groups-younger than 65 years, or 65 years or older-at
the time of surgery. Neighbourhood income quintile applied to residents of Winnipeg

only; Statistics Canada data on average income in an enumeration area ïvere used to rank

neighbourhoods into five income quintiles, labelled: lowest, lower-middle, middle, upper

middle, and highest.
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Coronary Procedures

KBy Polxrs
n Between 1996197 and 1998199, the standardized rate of CABS increased l6yo and,the rate

of PTCA increased6Yo.

' Median waits for scheduled (elective) CABS were l5 and,22 days shorter in l99ll9g and
1'998199, respectively, compared with the previous seven-year median of 48 days.

" d previously reported trend to a higher proportion of scheduled patients receiving surgery
within 90 days continued.

" The median wait for scheduled PTCA was not significantly different from the 90/9l-96/97
median. The wait for 90191-96/97 was 32 days, for 97/98 it *ur 37 days,and for gg/gg it
was 31 davs.

Coronary Artery Bypass Surgery
As mentioned in the Methods section, it was noted during the course of this analysis that
in the f,rrst waiting times report, patients having coronary arterybypass surgery included
those having concomitant valve replacements. Patients having both procedures might be

sicker and therefore more urgent, so for this analysis, we excluded patients havrng

concomitant valve replacement, both for the original seven years and the most recenr two.
This resulted in excluding about 7.5Yo of all cases and 8.5% of scheduled cases, but did
not change the median waits appreciably.

Our initial analysis included all patients, those who were urgenlemergent, and those who
were elective, that is, scheduled. The rate of CABS increased by Il.7%between 96197

and98/99, from 0.66 to 0.76 per 1000 population.' Fo, urgenlemergent cases, waiting
times were not significantly different in 97lg8 or 98199 from the previous seven-year

median: all were 3 or 4 days 
Çable l).4 For scheduled patients, waiting times in 1997l9g

and L998199 were significantly shorter than previously, that is, the confidence intervals

fot 1997/98 and 1998199 did not overlap the 90191-96/97 median value. The median wait
for 90/91-96/97

APPENDIX 2: C IIO

' All rates were age- and sex-adjusted to the 1992 Manitoba population using the direct method of
adjustment.
' For coronary procedures, the earlier report used seven years ofdata, g0/91-g6/gj,whereas for all other
procedures, the comparator years are 92/93-96/97 .
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was 29 days, and the waits for 97198 and 98199 were l9 and 15 days, respectively-10

and 1.4 days shorter.

Table 1: Median waits in days (with 95%o confidence intervals) for CABS, 97198 and
98199 compared with 90/91-96197, excluding patients with concomitant valve

Scheduled, excludins waits under 4 da

Scheduled CABS

For the next set of analyses, we excluded urgent/emergent patients, as well as scheduled

patients who had a pre-op visit or angiogram within three days of surgery.s The median

waits for these patients in 97198 and98199 were 33 and26 days, respectively (Table l);
both medians lvere significantly shorter than the 90191-96/97 median of 48 days.

One of the indicators used previously was the proportion of scheduled patients who had

their CABS within 90 days; patients who waited more than 90 days for elective CABS

were considered delayed (Canoll, Horn, Soderfeldt, et al., 1995). We had found a trend

towards a higher proportion of patients undergoing surgery within 90 days: in90l9l, 60yo

of scheduled patients had CABS within 90 days, and in 96197 , 7 6%. This trend continued

in9ll98 and98/99 when 80% and 85Yo of patients, respectively, received their CABS

within 90 days (Figure l).

t9* (13.22
33* (23.39

75* (T3,20
26* (20.32

Approximately 20% of scheduled patients had an angiogram or pre-op visit within three days of surgery.
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Figure 1: Scheduled coronary artery bypass surgery
Manitoba, 90/91 -96/97 vs 97/98-98/99

Percent of patients receiving surgery within g0 days
(excludes waits of 3 days or less)
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Gender, region, income

About 3lztimes the number of males than females had CABS in both time periods.

Compared to 90/91-96/97, waiting times \¡/ere shorter for both males and females in

97198-98199.6 In 90/9l-96/97, males waited 50 days, compared to 30 days (95yoCI:26,

34) for 97/98-98/99. For females the waits were 47 days and 26 days (95% CI:20,31),
respectively.

9

90i91-96/97 1 997/98

Residents of every area of the province experienced generally shorter median waits in
97/98 and98l99 compared with the 90/91-96197 median. However, the only areas that

had statistically significant shorter waits were Winnipeg and the West (for definitions of
regions, see page 109), as can be seen in Figure 2. In this chart,the horizontal bar

represents the median wait from 92/93-96197, andthe dot is the median wait for 97/9g-

' For sll subgroup analyses, 97/98 and 98/99 were combined.
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98/99' The whiskers on either side of the dot illustrate the 95o/o confidence interval.
'When 

the whiskers do not

overlap the bar, then the 97198-98199 median is significantly different than the 92/93-

96197 median. Winnipeg residents waited 21 days less and Brandon residents 3l days

less in 97198-98/99 compared to 90/91-96197. Having shorter waits in the 'West 
is good

news, since residents of the'West had noticeably longer waits compared to the rest of the

province in 90191-96197 . Wait times were not significantly different between regions for

97/98-98/99.

120
o gz¡ga-galgg - go¡gr-golgz 

I

Figure 2: Median wait in days for scheduled
CABS, by region of residence

Manitoba 90/91 -96/97 to 97/98-98/99
(excluding waits of 3 days or less)
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The trend to shorter median waits for scheduled CABS was evident in the waits for
patients living in different income neighbourhoods in Winnipeg. Median waits were

statistically shorter in9l198-98199 for patients from the middle- and highest-income

neighbourhoods (Table 2), however waits generally decreased across all income goups.

Remember that this is in comparison to the 90/91-96/97 median. Compared to the

Winnipeg median for 97/98 and98/99, which was 25 days, none of the neighbourhoods

'W¡,rrr¡qc 
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were signiflcantly different (data not shown); in other words, regardless of
neighbourhood income level, all Winnipeg patients had similar waits for scheduled

coronary bypass surgery.

Table 2: Median waits in days (with 957o confïdence intervals) for CABS scheduled
procedures, Winnipeg, by neighbourhood income level, 97198-98199 compared with
90191'96197 (asterisk shows significant difference from 90/91-96197 median)

Lowest
Lower middle
Middle
Upper middle
Highest

Fercutaneous transluminal coronary angioplasty
The standardizedrate of coronary angioplasty increased 6.40/obetween 1996/97 and,

1998/99, from 0.61 to 0.65 per 1000 persons. Looking at all scheduled patients,

including those who had an angiogram within three days of PTCA, median waits were

shorter in97/98 and98199, significantly so in 98199, compared with the 9019I-96/91

median (Table 3). The dramatically shorter waits in 98/99-10 days shorrer than for

97198-for scheduled PTCA were explored further. We noted that the proportion of
scheduled patients that received a pre-op angiogram within three days of surgery had

been increasing over time: in 9019I,4o/o of scheduled patients received an angiogram

within three days of surgery, for the years 1995/96 through lgg7l98, it was about25%o,

but in 1998199, it was 43%. This change in practice may help to account for the shorter

median waits for all scheduled patients as shown in Table 3. It also means that there are

fewer scheduled patients each year in the bottom row of Table 3, i.e., scheduled patients

who waited more than three days, which contributes to some instability in the median.

Table 3: Median waits in days (with 957o confidence intervals) for PTCA (asterisk
shows significant difference from 90/91-96197 median)

9019r-96t97
48
48

43

53

43

97t98-98t99
29 (15,56\
24 (t4,48)
29* (14,42)
30 (13, 60)
24* (r3.39\

Urgent/Emergent
Scheduled, all patients
Scheduled, excluding waits under 4 days

90/91-96t97
5

24
32

97/98
4 (2,5)

t7 (10,31
37 (22,49)

98/99
0+ (0,1)

7* (4, g)

31 (19.40)
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In the first report it was noted that the proportion of patients having pTCA that were
coded as urgenlemergent rather than scheduled was increasing over time; however, there
lvas no increase in97l98 and98/99. The proportion that \ryere urgenlemergent from
90/91 to 92/93 inclusive was around 45o/o, and, from93194 to 96/97,it was around 60%.
For 9l/98 and98/99, that proportion remained the same at about 60yo of patrents being
coded as urgenlemergent and 40To being coded as scheduled prcA patients.

Scheduled PTCA

Next, patients who were coded as urgenlemergent were excluded, as well as those who
had an angiogram within three days of PTCA. As previously noted, the proportion of
scheduled patients who had an angiogram four or more days prior to pTCA declined in
1998/99- once waits of three days or less were excluded, the median waits in the most
recent two years for scheduled PTCA were not significantly different from the 90/gI-
96197 median (Table 3). The median wait time lor 90191-96197 was 32 days; for t997/9g,
it was 37 days (95% cr:22,49) and for tggg/gg,31 days (95% cr:19, 40).

In the first report, the proportion of scheduled patients who received angioplasty within
30 days seemed to be decreasing, and this was raised as a possible concern. However, in
the most recent two years, this proportion increased (Figure 3). h lgg6lgl, only 35%o of
scheduled PTCA patients received the procedure within 30 days, but in lggl/gg.it was
42o/o and in 1998199, it was 49o/o.
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Figure 3: scheduled PTGA - proportion of patients waiting 30 days or Iess
(excluding waits of 3 days or less)

Manitoba, 1990/91 to 1998/99
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1990/91 1991t92 1992t93 1993i94 1994/95 1995/96 1996/97 1997i98 ,1998/99

The median wait for scheduled PTCA for 97/98 and98l99 did not differ from rhe g0/gI-

96197 median by gender, neighbourhood income level or region of residence. Also, there

were no differences in waits between gender, between income levels or between region of
residence.
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Cataract Surgery

Key PolNrs
" Catatact surgery is performed in both public hospitals and privately-owned clinics. Until

January 1999,patients who had cataract surgery in a private clinic were required to pay a
tray or facility fee of approximately $1000; since then, Manitoba Health haì covered all
costs.

' There was a 12 week difference in waits between public and private-sector surgery for
97198 and98/99. The public-sector wait was 17 weeks, and tÀe private-sector wait was 5
weeks. These were both significantly longer than the previous five-year medians of 13
and 4 weeks.

" Public-sector waits for 97198 and 98199 did not increase compared to 96197 . The rate of
performing public-sector cataract surgery increased 13% since 96197.

' About 75o/o of cataract surgery lvas in the public sector, and about two-thirds of public-
sector catatact surgery was performed by surgeons who practised in both sectors.

' There continued to be a difference in waits by the surgeon's practice-type. 'Waits 
for

public-sector surgery if the surgeon operated only inthe public sector were l0 weeks in
both97/98 and98199; waits for public-sector surgery for surgeons who had, bothpublic
and private practices were 2l and 26 weeks 1n 97198 and,98199, respectively.

" Median waits were similar according to region of residence and byìeighbourhood income
level.

" Almost 65Yo of cataract surgery was performed on women, and women had median waits
about three weeks longer than men.

" About 20o/o of patients from the lowest and lower-middle income neighbourhoods had
surgery privately, compared to 32Yo of patients from the highest-income neighbourhoods.

APpENDTx 2: C lli

As stated earlier, for the analysis of cataractsurgery, we rvere interested in comparing

waits between the public and private sectors.T For most of this study period, patients who

had cataract surgery in a private clinic were required to pay a tray or facility fee of
approximately $1000; since January 1999, Manitoba Health has covered all costs,

agreeing to fund 2000 additioçal procedures annually in the public sector. ln other

words, all catatact surgery is now publicly funded. Exploring the differences in waiting
times for public and private cataract surgery may seem moot now; however, it seemed to

be relevant in terms of its policy implications.

' Cataract sugery at the Gimbal Clinic in Calgary was not included. Data from Manitoba Health show
that the number of procedures performed at the Gimbal Clinic for calendar years 1997 and l99g were l4g
and 82, respectively.
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It should be noted that the rate of performing cataract surgery in the public sector has

increased 43Yobetween 1992193 and 1998199; 12.6% between Igg6lgT and,l99B/99. An
additional 2000 procedures would represent a doubling of the number of procedures

performed in 1992193.

In our previous report, we found that waits were longer in the public sector: the median

public-sector wait for 92193-96197 was 13.1 weeks and the private-sector wait was 4.1

weeks. By the final year of analysis, the wait in the public sector was 17.9 weeks,

compared with 4.1 weeks in the private sector.s This pattem held for l99l l9B and

1998199: the public-sector waits were 17.l and 17.9 weeks, respectively, whereas the

private-sector waits were 5.0 and 5.4 weeks for those years. When compared to the

previous five-year median, waits in both sectors were significantly longer. 'When

compared to 96197 onl¡ the public-sector wait remained stable despite a 12.6%o increase

in the rate of surgery.

We also found in our previous report that there was a difference in the public-sector wait

depending on whether the surgeon also had a private practice. V/e divided ophthalmic

surgeons according to whether they operated entirely in the public sector, or in both

public and private sectors. 'We 
defined surgeons as having both a public and private

practice if they performed at least 20 procedures per year in a private clinic.e Most

catatact surgery, about 75o/oin97l98 and98199,was in the public sector (Table 4).

Furthermore, about two-thirds of public-sector cataract surgery was performed by
surgeons who have both a public and private practice. These high-volume surgeons focus

most of their practise on catar4ct surgery, and make maximum use of the public-sector

operating room resources available to them. Low-volume

surgeons often have sub-specialties, and consequently have limited capacity to increase

the number of cataract operations they do.

t *o19 that when talking about waits for cataract surgery, we use "weeks" whereas for all other procedures
we talk of waits in terms of "days."
e All surgeons operate in the public sector, but some operated both publicly and privately.

.WeIriNc 
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Table 4: Number of patients receiving cataractsurgery in private clinics and public
hospitals, according to surgeon's practice typ.to ("/" of annual totat)

Surgeon operates in public hospital only

Public hospita_l, surgeon operates both publicly
and privately"
Private.clinic, surgeon operates both publicly and
pflvately
Total procedures

*
**

number of surgeons = 27 ror 92193-96/97, l3 for gi /99. r g for 9gi99
number of surgeons : 9 for all years

There continued to be a difference in waits by type of surgeon practice (Figure 4). V/aits

for public-sector surgery, if the surgeon operated only in the public sector, were l0 weeks

in both 97/98 and98/99; waits for public-sector surgery for surgeons who had both public

and private practices were 21 and26 weeks in97l98 and98/gg,respectively. For both

types of practices, public-sector waits were significantly longer compared to the previous

five-year median.

92/93-96t97
6811 (38.0%)

8830 (4e.2%)
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2292 (r2.8%)

1997t98
rr33 (2s.8%)

17933

23s3 (s3.6%)

e03 (20.6%)

t998/99
rrs4 (23.4%)

4389

2424 (4e.2%)

r3sr (27.4%)

4929

l0 These numbers will not compare with other MCHPE reports, because for this study, if the patient had
more than one cataract procedure over the study period, we included only the first prócedure.^
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Figure 4: Median wait (weeks) for cataract surgery
by surgeon's practice-type

Manitoba, 92/93-96/92 vs g7l98 and 98/99
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Region of residence, gender, income
V/aits for public-sector cataract surgery were similar for residents living in different

regions of the province, with residents from every region except the Far North waiting
between 17 and l9 weeks. Residents of the Far North had shorter waits: 12.5 weeks.

There were differences between genders with respect to public-sector cataractsurgery.

The majority of patients,63.5Yo,were female, and women waited longer than men.

using two years of data, 97 l9B-98/99, women waited I g .6 weeks (95% cr: 17 .g , lg .3)

and men waited 15.9 weeks (9;% Cr: r4.9,16.7). In other words, women waited on

average nearly three weeks ( I 9 days) longer than men. This difference was statisticallv

significant. From 92/93-96197, women waited 11 days longer than men.

There was no difference in the median wait for cataractsurgery according to

neighbourhood income category. People in the highest-income neighbourhoods had

similar waits to people from the lowest-income neighbourhoods. Proportionately more

cataract procedures were performed on residents of the lowest-income neighbourhoods:

WAITTNG TMes: UPDATE
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23Yo of all cataract surgery recipients in 97198-98199 were from the lowest-income

neighbourhoods, and 180/o were from the highest-income neighbourhoods (Table 5).

Despite the fees charged for private-clinic cataract surgery for most of the study period, a

substantial proportion,3So/o, of private-clinic procedures v/ere performed on patients

from the two lowest-income neishbourhoods.

Table 5: Proportion of cataract surgery performed in public versus private sector,
97/98 and 98/99, by neighbourhood income, Winnipeg residents only
Neighbourhood
income level
Public (n:4242\
Private h: L235\
Total (n :5477)

In Table 5, the rows total l00o/o, showing how the number of cataract surgery procedures

are distributed according to patients' neighbourhood income level. Another way to look

at the distribution is according to the proportion in each income category that are

performed privately and publicly, i.a., having each column total 100%. When looked at

in this way, one can see that there is a gradient between low- and high-income

neighbourhoods, with proportionately more of the high-neighbourhood-income patients

having their cataract surgery done privately (Figure 5).

Lowest

24.0%
19.4%
23.0%

Lower-
middle

21.2%
18.t%

Middle

20j%

20.4%
18.4%

Upper-
middle

20.0%

l8.r%
18.4%

Highest

18.I%

16.3%

25.7%
18.4%
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Figure 5: Gataract surgery, percent of procedures pubtic and private by
patients' neighbourhood income level, Winnipeg, 97/gg-9g/99
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Selected routine procedures

K¡y PolNrs
" 

'We 
studied eight routinely-performed elective procedures: excision of breast lesions,

carotid endarterectomy, cholecystectomy, carpaltunnel release, trans-urethral resection of
prostate (TURP) (for benign disease), hemia repair, tonsillectomy, and stripping and
ligation of varicose veins. Although all of these procedures are "elective" in the sense of
being scheduled, they range in the degree to which indications for surgery are clear and
unequivocal, with excision of breast lesions and carotid endarterectomy being less
discretionary, and tonsillectomy and varicose vein repair being more discretionary.

" Since 96197, standardized rates for three ofthese procedures increased (excision ofbreast
lesions (+29.7%), cholecystectomy (+8.4o/o), andtonsillectomy (+16.2%)), two decreased
(carpal tunnel release (-7.3%), varicose vein repair (-5.6%)) and three stayed about the
same.

n In 1998199, waits for seven of the eight procedures were significantly longer compared to
92/93-96/97; only cholerystectomy was not significantly different.

Lowest

APPENDIX2: C I22

Lower-middle

Income level of pat¡ent's neighbourhood

Middle

For five of the procedures, the wait was four to six days longer, for carpal tunnel release it
was 17 days longer and for varicose vein repair it was 19 days longer in98199 compared to
92/93-96t97.
For seven of the eight procedures (all except carotid endarterectomy), patients from either
winnipeg or the west (South westman, North westman and Brandon RHAs) had a
significantly longer wait than the Manitoba median. Patients in the South (Central and
South Eastman RHAs) had a shorter wait than the Manitoba median for four procedures.
Patients living in other RHAs had waits similar to the Manitoba median.
Median waits were similar by age, gender and neighbourhood income level. Whereas
previously, older patients tended to have shorter waits than younger, in97l9}-98l99,fhere
was no difference according to age.

Upper-middle Highesl
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Procedure rates

Rates of all procedures studied were calculated (Table 6). All rates were age- and sex-

adjusted to the 1992Manitoba population, using the direct method of adjustment. The

procedure with the biggest change since 1996 /97 was excision of breast lesions

(excluding simple biopsies), increasing 29.4%. The tonsillectomy rate increas ed,16.2%.

Several procedure rates decreased in 97 /98 compared to 96/97 , then increased in 98199 to

arate similar to or higher than the 96197 rate: carotid endarterectomy, cholecystectomy,

TURP, and varicose veins. The rate for carpal tunnel release showed the opposite

pattern, increasing in 97 /98 and then falling below the 96/91 rate in 98199. The rate of
hernia repair stayed fairly stable over the three years.

Table 6: Rates of selected surgical proceduresr1996197 to 1998199, Manitoba,
directly adjusted to the 1992 population

Excision Breast Lesions
Carotid Endarterectomv

Cholecystectomy
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Carpal Tunnel Release
TURP
Hemia Repair
Tonsillectomv
Varicose Veins

1996/97

Overall findings

Table 7 shows the median waiting time for eight common elective procedures for

1997198 and 1998199, comparing them to the median for the previous five years. In

1997/98, four procedures shoqved a significantly longer wait compared to the 92193-96197

median: excision of breast lesions, carotid endarterectomy, carpal tunnel release and

hernia repair. In 1998/99, seven of the eight procedures had significantly longer waits

compared to 92193-96/97; only cholecystectomy was not significantly different. Most of
the increases were less than seven days compared to 92193-96197 , the exceptions being

carotid endarterectomy for 97198 (7 days), carpal tunnel release for both years (8 and.ll
days), and varicose vein surgery for 98/99 (19 days).

2.29
0.33
2.45

1997/98

r.10
r.54

2.68

2.01

0.29

1.54

0.36

2.38

1998/99

r.t4
1.47

2.97

r.98

0.32

t.6s

Percent increase
(decrease)

0.29

2.66
r.02
1.56

r.99

29.7%

1.79

Q.r%\

0.34

8.4%
(7.0%)

1.2%
(r.r%)
16.2%
(6.6%\
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Table 7: Median waiting times in days between pre-operative visit to surgeon and
surgery date, Manitoba, (with 957o confidence intervals) (asterisks indicate
significantly different from 92/93-96/97 median

Excision Breast Lesions
Carotid Endarterectomv
Cholecystectomy
Carpal Tunnel Release
TURP
Hern
Tons

a Repair

Varicose Veins
lectomy

Region of residence

92/93 to 96/97

Table 8 provides the median waits according to the area of the province in which patients

live. ln Table 8, there are two columns for each region. The median wait for 92/93-96197

is on the left for each region and the two-year median for 97198-98/99 is on the right. The

asterisk indicates a statistically signifrcant difference from the 92193-96/97 median

value.rr For instance, in the South, the carotid endarterectomy median wait for 92193-

96/97 was22 days, and for97l98-98l9g,itwas29 days, an increase which was nor

statistically signifi cant.

Table 8: Median waits (days) by region of residence for each procedure ,g7lg9-g9lgg

L6

26

3l
35

25

1997/98

29

t9* 07.20\

5l

33x (27,3g)

40

30 (29.33\
43+ (40,49)
27 (23,30)

median compared with92193-96197 median (* indicates significantly longer than
92193-96197 median; ** sisnificantlv shorter)

35* (33, 36)
sr (48.54\

Region of
residence

43 (38, 50)

1998/99
20|" (tg,2r)
32* (29,39)
33 (3r.34)

Excision Breast
Lesions

52+ (47,56)
30* (27,33\

Carotid
Endarterectomy

35* (34,37)

Winnipeg

55+ (52, 5g)

Cholecystectomv

92193

96t97

59* (5 1,7l)

Carpal Tunnel

illcantly shorter

TURP

97198

98/99

Hem

t7

Tonsillectomv
a Repair

Varicose Veins

West

27

92193

96t97
20*

]t tl *?Y seem peculiar that a difference of I t days in the waits for varicose vein repair was not found to
be signifrcant in the W'est, whereas a difference of six days in the waits for hernia repair is signif,rcant for
Manitoba' Confidence intervals are wider when there are fewer procedures and/or more variation in the
waits.
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aa
JJ

32*
a

41

97198

98/99

23

t5

JJ

30

South

6l*

35

6l

92/93

96/97
24*

25*

+I

36x

37

JI

JJ

58

97t98

98/99

47

59*

l4

43

Mid-North

35

43*

22

38

92193

96197

3 8*x

17*

42

40*

26

52*

29

27

97 t98

98199
l5

25

53

26

26

Far North

30

25

A'.+¿

92/93

96197

29

l9

36

33*

29

40

a1

31

97t98

98/99

27

t3

34

3l

28

42*

48

26

27*

29

42

26

a^
JL

3t

aa
)J

50

27

48

33*

25

35

39

30

28

25

47

49



Every procedure showed a significant difference in at least one area of the province.
Most of the time, this meant that the more recent waits were longer than the earlier waits,
with the exception of TURP for the'West, where the wait became shorter. Residents of
every area except the Mid-North had a statistically significant increase in the wait for
excision of breast lesions; in the West and Far North the increase was greater than one
week. Waits for carotid endarterectomy were significantly increased only for Winnipeg,
with the 97/98-98/99 median being five days longer than the 92/93-96197 median.

Cholecystectomy waits did not change significantly except for residents of the Far North
where the wait increased by seven days. Three areas showed increased waits for carpal
tunnel repair, Winnipeg, the West and Mid-North, and all of the increases were l0 or
more days. Waits for hemia repair were from five to seven days longer in V/innipeg, the
West and the South. The wait for tonsillectomy increased by two weeks for residents of
the West. The wait for varicose vein surgery was 18 days longer for Winnipeg residents,
which was statistically significant.

Because the confidence intervals are not shown in Table 8, there is also a series of charts,
one for each area, that show the median wait for both92lg3-g6lg7 and.g7/gg-gg/gg for
each procedure (Figures 6,7,8, 9, and 10). In these charts, the horizontal barrepresenrs
the median wait from 92193-96/97, and.the dot is the median wait for g7/gg-gg/gg. The
whiskers on either side of the dot illustrate the confidence intervals. When the whiskers
do not overlap the bar, then the 91198-g8lg9 median is significantly different than the
92193-96/97 median.

?
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Figure 6: MedÍan wait (days) for elective procedures with 95% confidence
intervals, Winnipeg: 97/98-98/99 compared with 92/93-96/97 median
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intervals, West: 97/98-98/99 compared with 92/93-96/97 median
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Figure 8: Median wait (days) for elective procedures with 95% confidence
intervals, South: 97/98-98/99 compared with 92/93-96/92 median
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Figure 9: Median waít (days) for elective procedures with 9s% confidence
intervals, Mid-North: 97/98-98/99 compared with 92/93-96/97 median
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Breast
Lesion s

Comparis ons between regions

For every procedure, the longest waits \¡/ere either in the West, where Brandon is located,

or Winnipeg. For six of the eight procedures, waits \¡/ere shortest in the South. Because

of these patterns, we also made a comparis on betweenregions for 97198-9g/99. For this
comparison, each region's two-year median was compared to the Manitoba two-year
median (Table 9). For seven of the eight procedures (all except carotid endarterectomy),
patients from either Winnipeg or the V/est had a significantly longer wait than the

Manitoba median. Patients inthe South had a shorter wait than the Manitoba median for
four procedures: cholecystectomy, carpaltunnel, tonsillectomy, and varicose veins. The
Mid-North and Far North had similar median waits as the Manitoba median.

Carotid Chole Carpal TURP Hernta
Tunnel

Tonsillectomy Varicose
Veins

WAnrNc Tnr,r¡s; Upoer¡



Table 9: Median waits (days) by region of residence for each procedure , gT lgç-g9lgg,
compared to the Manitoba median for 97/98-98/99 (* indicates significantly longer
than Manitoba median: ** sisnifücanflv shorferìan

Excision Breast Lesions
Carotid endarterectomv

n

Cholecystectomy
Carpal Tunnel
TURP
Hernia Repair
Tonsillectomv
Varicose Veins

Winnipes

V/innipeg residents waited 61 days for carpal tunnel release compared to the Manitoba

median of 48 days, 58 days for tonsillectomy compared to 53 for Manitoba, and 59 days

for varicose vein surgery compared to 51 days for Manitoba. For cholecystectomy,

residents of the West waited 1 I days longer than the Manitoba median of 32 days, and

residents of the South waited six days less than the Manitoba median. Southern

Manitoba residents waited 18 days less than the Manitoba median for carpal tunnel

release, 13 days less for tonsillectomy and 17 days less for varicose vein surgery. In our

earlier report, patients living in the West waite d 47 days for TURP compared with the

Manitoba median of 25 days; despite the fact that waits for TURP have shortened in the
'west, 

they are still longer (38 days) than the rest of the province (2g days).

illc ntly shor

z0
West

aô
)L

JJ

6lx

24*
South

37

25

43*

36
58x

43

t7

38x

5g*

Mid-North

29
26**

40*
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30x*

52

53

29

19

JJ

40**

Far North

J1

34**

3l
42

Age

V/e looked at median waits for age, categorized as younger than 65 years and 65 years or

older. Patients having tonsillectomy were excluded from this analysis since they are

predominantly younger. In the previous report, it was noted that persons aged 65 years or

older had shorter waits on uu.ïug. compared to people younger than 65. However, this

was not evident for 97/98-98/99, where the waits for these age groups was similar. The

median waits were within three days of each other for all procedures except carotid

endarterectomy and carpal tunnel release; only the wait for carpal tunnel release was

significantly different with people under 65 waiting longer than those aged 65 or older.

29
32**

21

Manitoba

3l

50

33

48

35

30

20

25

4l

32

49

48

28

35

53

51
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Table 10 shows the median waits for both age groups for both time periods. In the

younger age group, waits increased significantly for excision of breast lesions, carpal

tunnel release, hernia repair, and varicose veins, but did not change significantly for
carotid endarterectomy, cholecystectomy, and TURP. For carpal tunnel release and

varicose vein surgery the increases were 14 and 9 days, respectively. For older patients,

waits were significantly longer in97198-98/99 comparedto 92193-96/97 for every

procedure except cholecystectomy; for carotid endarterectomy, carpal tunnel repair and

varicose vein surgery, the difference was ten or more davs.

Table 10: Median waits (days) by age category 92193-96197 andgTlgg-gglgg
(* indicates significantly longer than 92/93-96/97 median)

Excision Breast
Lesions
Carotid
endarterectomy
Cholecystectomy
Carpal Tunnel
TURP

Age younger

Hemia Repair

92/93-96/97

Varicose Veins

l6

Gender

than 65 years

28

Median waits according to gender for 97198-98/99 combined were compared to the

Manitoba median for the two years. For the most part, there were no differences in

median waits by gender, except for tonsillectomy, where males waited longer than

females. Males waited 56 days (95%CI:54,59) and females waired 50 days (95%CI:4g,
53). The Manitoba median foï tonsillectomy for 9ll9g-9g/99 was 53 days.

Neighbourhood Income
Table 1l shows the median waits for Winnipeg residents according to neighbourhood

income level' Similar to Table 8, the left column for each income level show s the 92/93-

96/97 median value and the right, the 97/98-98/99 value. The asterisk denotes a

significant difference from the 92193-96/97 median value for that income catesorv.

30

97/98-98/99

38

3l

20*

30

42

28

5Z

92/93-96t97
Age 65 years or older

52*
29

35x

i5

51x

26

31

97t98-98t99

28
1/1

20*

28

30

36x

32

38*
2g*
35*
5l*
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Table 11: Median waits (days) by neighbourhood income for each procedure,
Winnipeg residents only, 97 /98-g8lgg compared to 92/93-9 6 I 97 (* iñdicates
significantly longer than 92 /93-g 6/97 median)
Neighbourhood
income level

Excision Breast
Lesions
Carotid
endarterectomv

Lowest
income

Cholecystectomy

92/93

96197

Carpal Tururel
TURP
Hernia Repair

97/98

98/99

Tonsillectomv

Lower Middle

T7

Varicose Veins

92t93

96/97

Althoughsomeneighbourhoodswaitedlongerforsomep'o

26

2l*

pattern of longer or shorter waits by neighbourhood income level. Patients in all but

lower-middle income neighbourhoods waited significantly longer for breast surgery, but

30

3gx

97198

98t99

38

2I

18

only by two to four days. Residents of lowest, middle and upper-middle income

neighbourhoods waited from 12 to 15 days longer for carotid endarterectomy tn 97 /98-
98/99 compared to 92/93-96197. Waits for carpal tunnel were from 19 to 25 days longer

in the three middle-income neighbourhoods. Lower-middle income residents waited l0
days longer for TURP and27 days longer for varicose vein surgery in97198-98199

compared to 92193-96/97. The wait for varicose vein surgery was also significantly

longer for middle-income residents, going from a median of 39 days in 92193-96197 to 69

days in 97198-98/99. Residents of all but the lowest income neighbourhoods waited from

five to nine days longer for hernia surgery in97198-98/99 comparedto 92193-9619l.
q

Comparisons were also made between neighbourhoods in the different income quintiles,

to see if there were paffems of differences between them. For this comparison, each

neighbourhood was compared with the Winnipeg median. No significant differences in

the median waits were found. ln other words, regardless of income level, patients

throughout V/innipeg had similar waits for these commonly performed elective

procedures.

Middle

30

29

92t93

96/97

25

56

56

t9

40

24

32

32

97198

98/99

3l

35

52

Upper Middle

t6

22

60

a7JI

29

54*

92t93

96/97

1/1

59

32*

lgx

43

34x

35

39*

97198

98199

JI

s6
70*

25

t7

35

3l

Highest
Income

62*

92/93

96t97

60

26

20*

27

39

40*

33

38*

9t/98

98/99

44

56

69*

29

16

34

3I

6g*

26

64

rg*

23

39

3g*

32

22

52

59

22

57

32

32

59

62

25

45

37*
63

57
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Limitations

1. We used the most recent pre-op visit to estimate the median wait time, except for
cataract surgery. For the eight routinely performed procedures,T|Yo of patients had

only one pre-op visit to the surgeon. However, for some procedures, the percent of
patients with only one visit was lower. For excision of breast lesions and TURp, only
about 50%o of patients had one visit, and for carotid endarterectomy, only 39% of
patients had one visit. It seems reasonable that patients with these conditions would
require more than one visit, and that the most recent visit is the one where the

decision was made to proceed. For example, patients with TURP for benign disease

might have a period of watchful waiting before deciding to have surgery, and patients

with breast disease or carotid stenosis would likely have some diagnostic tests after

the preliminary visit to the surgeon. It had been mentioned in the earlier report that

this method was not suitable for procedures for chronic conditions. Given that

restriction, perhaps TURP should be excluded from future analyses.

2. It was discovered during the course of this analysis that proportionally more

procedures were excluded in patients from the lowest-income neighbourhoods

compared to others. For instance,35Yo of tonsillectomies were excluded in patients in
the lowest-income neighbourhoods, compared to 20o/o for the middle, upper-middle

and highest-income neighbourhoods. Recall that all urgenlemergent procedures were

excluded, and we only counted the initial procedure performed over the time period.

Reasons for this discrepancy are unknown. Possibly more low-income patients see

surgeons in out-patient clinics where claims are not filed, or low-income people may
be more likely to receive more than one procedure and we only counted the first one

over the time period.

Our method can only estimate waits for people who had surgery. For patients who

had decided to have surgery but did not, we have no data. Therefore, this method

could underestimate the true waiting time. However, registries that collect data on all
patients waiting can overestimate the wait because of list inflation, that is, the

tendency for waiting lists to contain the names of patients who should be removed
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from the list because they have improved, changed their minds, moved or died.

Studies have documented the degree of list inflation to be in the order of 25 to 50 per

cent (Barham, Pocock and James, 1993; Elwyn, 'williams, 
Bar:ry,et al., 1996;Lee,

Don and Goldacre, 1987; Tomlinson and Cullen,Igg2). The method used in this

report does not have to contend with this problem, since it measures the wait for all
patients who did have surgery.

Discussion

This report provides a measure of the actual time that patients wait for a variety of
surgical procedures. There is good ne\rys. For instance, the waits for coronary artery

bypass surgery are decreasing and a biggerproportion ofpatients receive their surgery

within 90 days. Also reassuring is that, whether male or female, wealthy or poor, young

or old-Manitobans experience similar waiting times. For all procedures, except catarcct

surgery, waits were less than 60 days, and for many of them, the wait was around 30

days. Shortening waits more than this may in fact be inappropriate, since patients should
have sufficient time to weigh carefully the risks and benefits that accompany any surgical
procedure.

However our report raises some concerns also. There lvas a general pattern of increasing

waiting times for elective surgery. For instance, the median wait for breast tumour

surgery increased 25% in 98/99 compared to the 92/93-96197 median, and the median

wait for carotid endarterectomy increased,23Yo. Even though the median waits for every
procedure except cataract surgery are less than 60 days, and the absolute increases are not
large-four days for breast tuqrour surgery and six days for carotid endarterectomy-it is

the trend towards increasing waits that is of concem. Do they indicate that access to care

is decreasing?

One of the usual, and indeed intuitive, responses to this kind of finding, is that we need

more resources. It seems logical that if waits are increasing, then it must mean that
supply is inadequate, and that more resources will reduce waits. A supporting example

can be found in coronary bypass surgery, in which both the rate and the frequencv
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increased over the past five years, and the median waiting time declined. But there is

contradictory evidence as well. The number of public-sector cataractsurgery operations

increased 52o/obefween 1992193 and 1998199, and the age-sex adjusted rate increased

43o/o over that period. As the resources devoted to cataract surgery were increasing, the

median waiting time at first fell, but then increased again. TURP shows yet a different

pattem: the number of procedures fell from 1223 in 1992193 to 786 in 1994/95 and this

was accompanied by a fall in the waiting time from 30 to 25 days. Sinc e 1994195, the

number of procedures has increased to 928 and the waiting time has also risen back up to

30 days. So, for TURP and cataract surgery, an increase in resources has been

accompanied by an increase in waiting times. lncreasing resources is clearly not the only

answer in trying to manage waiting times.

The presence of a parallel private system also does not result in shorter waits in the public

sector. Manitoba Health's decision to ban extra fees for private clinic cataractsurgery

reflects the recognition of this fact. During most of this study period, cataractsurgery

was available both publicly and privately, with patients being required to pay a fee if they

opted for surgery in a private clinic. 'We 
found that waiting times for cataractsurgery in

the public sector were the longest for surgeons who also had a private practice. This

pattern has been noted in the United Kingdom as well, where areas with the longest waits

for public-sector surgery are those with the most private beds, and the long-wait

procedures are those where there is the most private practice (Williams,'West, Hagard et

al', 1983; Light, 1996; Richmond, 1996). The reasons for this finding are not clear. One

possibility is that where more human and capital resources are devoted to private

practice, they are unavailable for the public sector. However, that does not seem to be

the answer in Manitoba, wherè the surgeons who operated both publicly and privately

made maximum use of their public-sector operating room time.

Another theory is that surgeons with private clinics have an incentive to have long public-

sector waiting lists. That is not to say that these surgeons would try to "pad" their public-

sector waiting lists by recommending surgery unnecessarily, but they might recommend

it sooner than other surgeons, knowing that with the anticipated wait, the patient would
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be ready for surgery when called. Therefore, patients waiting for the same surgical

procedure will have varying levels of dysfunction, depending on the way each surgeon

manages his or her waiting list. This is true not only of cataract surgery, but of elective

surgery generally, and points to the need for more information in order to manage waits.

What is needed is a system that prioritizes patients based on defined criteria, such as

severity of illness, activity limitation, urgency, and expected benefit (Hadom, 2000). In
addition, information on waiting times for individual surgeons should be readily

available, to assist patients and primary carephysicians when making referrals to

specialists. A waiting list information system should flag patients whose waits seem

excessively long, repriontize patients based on their changing conditions, and remove

patients from the list who are no longer waiting, either because they have moved, or their

condition improved, or they decided against surgery (Lewis, Barer, Sanmartin et al.,

2000). Finally, better information systems can contribute to research on outcomes. which
can then feed back into improved management of waiting times.

In closing, while this research monitors waiting times, it cannot assist with managing

them. The causes of waiting times-a complete discussion of which is beyond the scope

of this report-are complex. Consequently, their solutions are often elusive. But one

thing seems clear-in order to have some impact on waiting times, more and more

accurate information is needed.
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The major drawback of using the mean is that it is sensitive to outliers. Therefore, for the

calculation of mean waiting times as given in table 1A below, it was necessary to

consider excluding a few extremely unusual waiting times based on Tukey's robust

outlier detection method. Under this method, we calculated the difference between the

25th and'75th percentile, called the interquartile range (IQR). An outlier was defined as

being longer than [3*IQR] + the 75th percentile, or shorter than the 25th percentile -
[3*IQR]. Note that we used the conservative [3*IQR] instead of the conventional

[1.5*IQR] to deflrne outliers. This resulted in excluding3.6Yo of the eight routinely-
performed procedures, andZ5o/o of all procedures.

AFPENDIX 1: MEAN \ryAITII\G TIMES

Table la: Mean waiting times for 92193-96197,g7rgg and 9g/99

Excision Breast Lesions
Carotid Endarterectomy
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Cholecystectomy
Carpal Tunnel Release
TURP
Tonsillectomv
Hemia Repair
Varicose Veins
Cataract surgery
(public sector only)
CABS (scheduled)

92193 to 96197

PTCA (scheduled)

20.0

34.8
41.3

52.1

1997/98

36.4
61.7

38.1

23.6

49.4

39.3

r15.2

78.7
(90/91-96t97\

38.2
69.3

44.1
(90191-96/97\

33.1

1998t99

56.7
43.5

24.5

52.0

42.2

138.1

39.5

70.7

46.8

35.2
61.3

4s.4

45.7
69.9

t49.2

42.1

37.8
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C¡npreR TlnEr: CoupnRlsoru or Wnrr¡n¡c Tlues BETvvEEN GRTRRRcT SunoERy
Wall¡¡e Llsr ReelsrRyAND Cmlus Dnrn

Introduction

Chapter 2 described a method of measuring waiting times using claims data from the

Population Health Research Data Repository. Briefly, the beginning of the wait was de-

fined as the date of the pre-operative visit to the surgeon and the end of the wait was de-

fined as the date of surgery. If there was more than one pre-op visit, then the visit closest

to surgery was used.

The validity of using claims data to measure waiting times has been questioned, since the

beginning of the wait-a pre-op visit to the surgeon-is a proxy measure. Comparisons

of estimates between this method and other data sources are lacking. For the project de-

scribed above, there was a working group on which there were several physician repre-

sentatives (DeCoster et al. 1998). They advised the use of the last pre-operative visit, as

they felt that it best represented physician practice patterns in which the decision to pro-

ceed with surgery was generally made at the last pre-op visit. However, they cautioned

that this method was best used for acute, short-lived conditions where only one or two

visits were required. Procedures to alleviate chronic or long-standing conditions, and for

which several specialist visits were made, for example, hysterectomy for benign disease

or total joint replacement, were not appropriate for this method.

Empirical support for the claims method comes from two recent studies (Sanmartin 2000;

Shaw and Shorft 2000). Sanmartin compared data from the hospital booking system with
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claims data in British Columbia. In that study, the date thatthe hospital was booked was

compared with a visit to the surgeon for four procedures, knee replacement, hip replace-

ment, coronary artery bypass surgery (CABS) and cataract. The majority of the proce-

dures were booked after the last (if more than one visit occurred), or only visit prior to

surgery. The proportion of patients booked after their last visit or only visit was 63.7%

for knee replacement,6S.40/0 for hip replacement,TT.gyo for CABS, and 54.7o/o for cata-

ract.

In Kingston, Shaw and Shortt analyzed chart data for over 30,000 surgeries that took

place from July l, 1992to June 30, 1996. Four items were recorded: (1) the date the pa-

tient was placed on a waiting list as recorded in the chart, usually in the form of a letter

from the surgeon to the referring physician; (2) the date of the patient's last visit to the

surgeon before the procedure; (3) the date the procedure took place; (a) the type ofpro-

cedure. The types of surgery represented were cardiac, general, neurosurgery, orthopae-

dic, thoracic, vascular, ophthalmology, gynaecology and urology. For general, neuro-,

ophthalmic, thoracic, vascular and urologic surgery, the difference between the decision

date (1) and the last visit (2) was negligible, from 0.1 day for ophthalmology to 1.5 days

for neurosurgery. For cardiac, orthopaedic and gynaecologic surgery there was a signifi-

cant difference between the d8cision date and the last visit pre-operatively, with the last

visit date being closer to the surgery date than the decision date. In other words, using

the last visit date would significantly underestimate the waiting time for these categories

of surgery. Although this study did not compare claims data with data from the patient's
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recotdper se, it does offer support for the use ofa physician visit in certain procedures as

a proxy for the decision-date for surgery, and hence the beginning of the wait time.

In Manitoba all patients who are scheduled for cataractsurgery in Winnipeg are entered

into the Cataract Surgery'Waiting List Registry (CSWLR) maintained at Misericordia

hospital. The CSV/LR provides a measure of waiting time as well as other data including

demographic data, prioritization scores, surgery information and explanations for unusual

circumstances. If wait times from the CSWLR correspond to wait times using claims

data, this would further support the use of claims data for estimating waiting times.

Objective

The objective of this study is to merge anonymized data from the CSV/LR with data in

the Repository to compare waiting times between methods. One of the limitations of the

administrative data method of estimating waits is that it uses a proxy measure, the pre-

operative visit to the physician, as the beginning of the wait, and it is not known how

closely this corresponds to patients' actual waiting times. Furthermore many patients

having cataract surgery have more than one pre-operative visit to the surgeon. A com-

parison between the two data çources would show whether they yield similar results, and

if not, where the differences are. This may suggest ways to modify the claims method to

approximate more closely the CSTVLR estimate. This research is important because the

administrative data method is generally less resource-intensive than establishing and

maintaining a Registry, but if it is to be used in a policy context, its strengths and limita-

tions must be understood.
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This research project has been submitted to and approved by the Health Research Ethics

Board at the University of Manitoba (H2001 :054), and the Health Information privacv

Committee of Manitoba Health (2000/200149).

Data Sources

Cataract Surgery Waiting List Registry
The Cataract Surgery Waiting List Registry (CSViLR) is well-described in a paper

authored by Drs Lorne Bellan and Mathen Mathen, who are members of the Department

of Ophthalmology (Bellan and Mathen 2001). Much of this description borrows from that

paper, as well as conversations with Dr Bellan, and a site visit with the clerks who main-

tain the Registry.

The CSWLR went into effect in 1998. It is maintained at Misericordia Health Centre

(MHC) in Winnipeg. MHC agreed with Manitoba Health to establish the regisrry for

cataract surgery when all'Winnipeg adult ophthalmological surgery was consolidated at

MHC in 1993. (Approximately 5Yo of cataract surgery in Manitoba is performed in Bran-

don, the rest in V/innipeg.) All members of the Department of Ophthalmology were in-

vited to a series of planning rr¡eetings in 1997,one of which included a presentation and

discussion by a medical ethicist. The Department agreed to a scoring system that would

pioritize patients on the waiting list, and that the scoring system should be heavily

weighted towards visual impairment related to the cataract. Although the Registry is

maintained at MHC, the determination of the sequence in which patients are operated is

under the control of the individual ophthalmologist.



Scoring system

The instrument used to measure visual impairment is the VF-14 with additional questions

related to problems with employment or driving. The VF-14 asks patients questions about

the degree of difficulty they experience in carrfng out 14 specif,red activities that may be

affected by vision problems, e.g., reading small print, watching TV, recognizing people

(Castells et al. 2000). The VF-14 score has "been shown to be the best preoperative pre-

dictor of gain in patient satisfaction, and to have a high degree of reliability and interob-

server scoring consistency" (Bellan and Mathen 2001). Time spent on the waiting list

also contributes to the patient's prioritization score. Although there is some disagreement

about whether time-waiting should be a factor in prioritization, the consensus of the De-

partment was that waiting constituted a burden and thus should be factored into the score.
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The scoring system consists of five factors: (l) functional impairment according to VF-14

(2) length of wait in months (3) work impairment (4) work driving impairmenr (5) poren-

tial loss of driver's licence. Table 3.1 illustrates the scoring algorithm. Because a higher

score on VF-14 indicates better functioning, the score in the algorithm is entered as 100

minus the VF-14 score, thus giving more points to poorer function. The questions on

work and driving contribute a maximum of 60 points to the overall score.
a

Table 3,1: Scoria

Functional impairment
Length of wait
Work impairment

Factor

Work driving impairment
Potential loss of driver's
licence

tem for

Total score

the CSWLR (Bellan and Mathen 2001

100 - VF14 score
No of months waiting for surgery * 5

None : 0; mild : l0; severe:25
No:0; yes:20
No:0; yes: 15

Score

Sum offactor scores



Process

Surgeons' offices submit patients' names to the CSWLR office when the decision is

made to proceed with surgery. Registry staff then contact the patient by telephone to ad-

minister the questionnaire, using translators if necessary. If patients cannot be reached

after three attempts, a questionnaire is mailed. The staff re alize thatif patients have a

great deal of visual impairment, they may not be able to complete a written survey, but

have found that often a family member will assist, or patients themselves will phone the

Registry office upon receipt of the paper questionnaire. Ophthalmologists are asked to

complete the questionnaire if patients cannot be reached or cannot answer the questions,

for example, due to deafness. The results of the questiormaire are entered into a database

to create the prioritization score. Having the questionnaire independently administered

helps to avoid gaming of the scoring system. If both eyes are booked at the same time,

the interview is conducted once and the same score is used for both eves.
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Each ophthalmologist receives a monthly report listing all patients and their prionty

scores. The surgeons then decide which patients to operate on for their surgical slates

three months hence. Ophthalmologists can also override the score if a patient,s condition

changes or there are other factors affecting urgerrcy.t
s

The archive contains patients who have been removed from the active registry. A list of

patients who have had cataract surgery at MHC is transmitted to the Registry daily so that

' The CSV/LR clerk told me only one surgeon ever uses the override score, and this surgeon alwaysgives threatened loss ofdriver's license as the reason for the override and assigns a score of2sõ. when
there is an override, the clerks do not try to contact the patient for an interview.
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the patients can be moved from the active list to the archive. Lists from the two private

clinics are provided biweekly. Also, patients who are cancelled are moved to the archive:

however, patients who are posþoned are maintained in the active Registry.

Data collected

The CSV/LR includes about 95% of all cataract surgery patients in Manitoba.2 In the

CSWLR are:

" demographic data; patient surname, given name, gender, Manitoba Health family

number, Personal Health Information Number (PHIN), date of birth, city of residence,

postal code, language;

. relevant dates: date booked for surgery, date of interview, surgery date, removal date

from CSWLR;

' prioritízation information: calculated VF-14, combined worlc/driving score, indívid-

ual scores for questions on work and driving, wait factor, total priority score;

c surgery information: surgery done (yes/no), surgeon number, surgeon name, first or

second eye, left or right eye, surgery location (Misericordia Health Centre, Western

Surgery Centre or Pan-Am Clinic); and

" explanations for unusual circumstances: removal reasons if other than surgery, prior-

ity reasons if moved up bX surgeon, cancellation reasons if scheduled then cancelled.

'. About 5olo of procedures in 97/98 and 98/99 were performed in Brandon; and the number of pa-
tients going to the Gimbel clinic in Calgary, according to Manitoba Health is negligible: 82 in 199g, il I in
1999.



Population Health Research Data Repository
The Population Health Research Data Repository (the "Repository") is a comprehensive

data base which records all patient contacts with physicians, hospitals and nursing homes.

It is managed by the Manitoba Centre for Health Policy (MCHP) at the University of

Manitoba. All records deposited in the Repository have been processed by Manitoba

Health to remove names and addresses while preserving the capacity to link records to-

gether to form individual histories of health care use.

The Repository contains anonymized encounter-based records of individuals'interactions

with the provincial health care system. It is derived from information contained in the

Manitoba Health insurance population registry, and from health insurance claims rou-

tinely filed by physicians and health care facilities with Manitoba Health. Manitoba

Health provides MCHP with copies of several files which have been identified as neces-

sary to carry out MCHP deliverables, including the hospital f,rle, medical claims file, per-

sonal care home file and the registry. In addition, data from other sources such as the

Manitoba Cancer Registry, Vital Statistics and Statistics Canada Census data (aggregate

data only) have been incorporated into the Repository. As well, over the years, special

subfiles have been created, incorporating anonfnized. data from other research. for ex-

ample, the Aging in Manitobu*S*dr.

Claims method of estimating waiting times
The method used to estimate waiting times using claims data has been described in detail

in an earlier chapter. ln general terms, the method involves identifying a specif,red surgi-

cal procedure in the hospital claims, then searching for a claim for a pre-operative visit to

Cs¿pr¡nTsnrr 145



CHeprsRTsn¡s 146

the surgeon as a marker for the beginning of the wait time. In cases where more than one

pre-operative visit occurred, the visit closest to surgery was used as the index visit. Out-

of-province patients were excluded from all analvses.

Because cataract surgery can occur at either a hospital or a privately-owned clinic, the

method had to be modified somewhat. To identify cataractsurgery in the hospital claims,

hospital fltles were searched for one of the following procedures codes: l3l l, 13lg,l3Z,

133,I34I,1343,1351, and 1359. The procedure code had to be in the f,rrst position, indi-

cating that it was the primary reason for hospitalization.

To identify patients who received cataract surgery at a private clinic, medical claims were

used since there is no hospital abstract filed from the privately-owned clinics. Tariff 561 1

or 56T2 indicates a surgical claim for cataract extraction. For all patients with these tar-

iffs, if the physician claim indicated a known clinic number or if the facility number was

missing, the record was kept. If a record was found in the hospital file that corresponded

with respect to dates and other information, then the claim was attributed to the hospital.

If there was no hospital claim, then it was attributed to one of the clinics.

A variety of tariffs were usedtuo identiff pre-operative visits by the patient to the operar-

ing surgeon. The list of tariffs is found in Table 3.2 and,was intended to be as complete as

possible. The method for determining the start of the wait was modified for cataracr sur-

gery, after consultation with an ophthalmologist. For patients with more than one pre-op

visit, if the visit closest to surgery was coded for ultrasonography to determine axial
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length for cataract surgery (tariff 9890 or 9891), the visit before that was used. If that

visit was also coded for ultrasonography the third closest visit was used.

Traþtq 3.2: tantts used to identify pre-op visit claims to the ooeratirbl
Tariff

3.2

8550
8540

T
Definition

850r

consultation

8507

complete history and physical

8509

regional history and examination.

8543

Subsequent Visits (office)

8556

Regional or subsequent visit or well-baby care
Complete History and ocular exam

9847

consultation including refraction and other necessary testqophthal-
mology)

9890
Gonioscopy or 3-mirror exam (ocular test)

989r

ultrasonography of eye to determine axial length (foi cataract sur-
gery)
as above, professional component only

Methods

Data from the CSWLR were received on May 25,2001. The data included all patients

who had been "archived", that is, they had been removed from the active waiting list ei-

ther due to surgery or due to cancellation for some other reason, between November 1998

and May 24,200I. The data received included waiting time information (date on the

waiting list and date of surgery), and some identifiers, for example, sex and birth date;

other data, such as priority scðres, were not made available.

Since the claims method of estimating waiting times relies on identifying a date of sur-

gery, then looking retrospectively for a pre-operative visit to the surgeon, the check be-

tween the claims method and the CSWLR method relied on having a date of surgery. In

other words, only patients who had already received surgery could be identified in the
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claims data and therefore compared with the CSWLR. Claims data were available onlv

until March 31.2000.

The process for comparing the two data sets involved, first, a record linkage between the

two, and second, a comparison of waiting times in both data sets. First, the data from the

CS\ /LR were examined and cleaned, to remove files with missing information. Second,

common variables between the CSWLR and claims were identified, and linkage was at-

tempted. Once linkage was successful, match rates were compared, i.e., to what extent

did the beginning of the wait time using the CSIVLR as the 'gold standard' match the be-

ginning of the wait time using claims data. Efforts \¡/ere then made to identifu sources of

discrepancy between the two.

Linkage methods
Linkage methods can be of two general types: deterministic or probabilistic (Roos and

V/ajda 1991). Deterministic linkage requires agreement on a set of individual identifiers

believed to be highly accurate. Probabilistic linkage is more complex and is used in cases

where there are numerous coding errors, missing fields, lack of unique identifiers or few

matching variables with which to carry out a deterministic linkage. If deterministic link-

age results in numerous ties, probabilistic methods should be used. The probabilistic

method applies weights in deåeasing order to all variables; the weight is an estimate of

the odds that the two records under consideration do in fact refer to the same individual.

Though probabilistic methods have the benefit of using more of the available data, their

disadvantage is their added complexity. A linkage strategy that uses deterministic linking
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first, and then, if necessary, probabilistic techniques to resolve ties is the most efficient in

terms of time and computing resources (v/ajda et al. 1991; Roos et al. l9g6).

Validation of claims method
Validify can be defined as the extent to which any measuring instrument measures what it

is intended to measure (Carmines and, Zeller IgTg). There are different types of validit¡

including face, criterion and construct. Face validity refers to a subjective belief among

experts that a measure appears to make sense (Zikmund 1988). Criterion validity is a

measure of the degree to which a measure corresponds to other measures of the same

thing; it is generally measured by the use of correlation. Construct validity refers to the

degree to which the measure conforms to its theoretical underpinnings. Construct validity

is comprised of convergent and discriminant validity. Convergent validity, similar to cri-

terion validity, is the degree to which measures that should be similar are similar; dis-

criminant validity is the degree to which measures that should not be similar are not.

(Zikmund 1988; Trochim 2001). In this stud¡ the objective was ro compare the measures

of waiting times using two different methods, which fit the definition of criterion or con-

vergent validity. Correlation was used to measure this degree of convergence. According

to Carmines þ. 17), "The operational indicator of the degree of correspondence between

the test and the criterion is usrìally established by the size of the correlation.,, In this

study, Spearman's rank order correlation was used rather than Pearson's product-moment

correlation because the data were not normally distributed (Hassard 1991).
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One of the identified problems in comparing wait times is that the data are frequently

skewed to the right. Because of this, the usual parametric tests cannot be used since the

assumption of normality is violated. However, by taking the natural log of the values,

they can be normalized, thus permitting parametric statistical tests (Ortega-Benito 1991;

Hassard 1991). Shaw and Shorft recommend the use of ANOVA to compare the log-

transformed waiting times (Shaw and Shortt 2000). Multiple t-tests could also be used

with a Bonferroni correction to maintain an overall p-value of 0.05. However, since

ANOVA can handle several comparisons simultaneously, it was used to compare the dif-

ferent methods of estimating the wait time, followed by a Tukey's multiple-comparison

test to determine which methods differed from each other.

Findings

Linkage
The CSWLR contained24,057 entries. In the initial sort, records with missing fields

were excluded, leaving19,977 records (Figure 3.1). (Of note,ll.7o/o of records were

missing a date of surgery, indicating that patients had been removed from the active

Registry and archived without having received surgery, a possible indication of inflation

of the Registry.) Then only reçords with a date of surgery (DOS) prior to April l, 2000

were kept (n : 10,786), and only the first appearance in the Registry (n: g4gg). Claims

data for cataract surgery for the entire province for 1998/1999 and, Lggg/2000 ïvere se-

lected, yielding 17,503 records.
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There were four possible fields on which to match records between the CS'WLR and

claims data: sex, birth date, date of surgery and an internal ordering number. A determi-

nistic linkage using all four f,relds provided only a 26J% match, but using three of those

four fields yielded a match rate of 96JYo (n: 8219). Because the deterministic linkage

yielded a match rate in excess of 95Yo, probabilistic methods were not attempted.

My previous work on waiting times had demonstrated that frequently, when patients were

having bilateral procedures, there was no record of a pre-operative visit between the first

and second procedure. In some early analyses (unpublished), for procedures that were

potentially bilateral, e.g. cataract, carpal tunnel release, 72o/o of patients did not have a

visit to the surgeon between the first and second procedure. Furthermore, only the first

appearance in the CSWLR was selected for analysis, the same rule was applied to the

claims data, to make the comparison befween claims and CSWLR as similar as possible.

Therefore, for the patients that were linked (n : 8219), claims data for the three years

prior to the date of surgery were searched for a previous claim for cataractsurgery, and

people with a prior claim were excluded. This step left 6l8l linked cases, of which 6l l4

(98.9%) had a claim for a visit pre-operatively to the surgeon. Therefore, the final cohort

for analysis was 6114 individuals who had first-eye cataract surgery between November

1999 andMarch 2000. 
s



Figure 3.1: steps in linkage process between CSWLR and claims data

CSWLR (n:24,057)

Non-missing fields (n: 19,977)

______Þ 4080

DOS < 0l/04/00 (n:10,786)

1't appearance (n:8499)

------> 2287
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280 <------

(linkage)

Linked data set (n:8219)

Select claims for cataract
surgery 98/99 and99100

(n:17,503)

Search claims data for previous
procedure, keep only f,rrst

(n:6181)

____+ 2038

------Þ 6l

Keep only patients
with pre-op visit

(n:6114)



Comparing wait times using Glaims and Wait List data

The next step was to compare the wait times using claims and CSWLR data. In the

CSWLR, "date on the wait list" is provided by the ophthalmic surgeon's office when the

booking request is forwarded to Misericordia Health Centre. (Even patients who are

having surgery at one of the two private clinics have abooking request submitted to

MHC, so that they can be entered into the CSWLR.)

For the 6114 linked patients who also had at least one pre-operative visit to the surgeon,

the beginning of the wait time was exactly the same in both datasets for 43IS (70.6%). ff
differences of up to 30 days were permitted, then 4640 (75.g%) records matched. Both

the mean and the median waiting time were much shorter using the claims methods com-

pared to the CSWLR. The mean wait was 36 days shorter in the claims method (154.2

days) versus the CSWLR (190.1 days); similarly the median wait was 37 davs shorrer

using claims (126 days) versus CSWLR (163 days).
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A graphic display of the distribution of waiting times sheds further light on this issue

(Figure 3.2). The chart illustrates the number of people waiting from 0 to 78 week s (Iyz

years) using both methods. The two lines track each other remarkably well, except for the

first six to ten weeks. the claiks data method suggests that 1762 (28.8%)of parients

have waits of less than ten weeks, whereas the CSWLR indicates only 1035 (16.9%)had

surgery within ten weeks, a difference of 727.



Figure 3.2: Distribution of wait times CSWLR and claims, Nov 9g-Mar 00
note: pts waiting 78+ weeks: CSWLR 104; Claims 62
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The plot of the data indicated that the claims method was accurate at estimating waiting

times except for shorter lvaiting periods. Recall that the date entered in the CS'WLR was

the date indicated by the surgeon on the booking request. The claims method assigned the

closest visit to surgery as the beginning of the wait unless it had been coded as an ultra-

sound measurement; the plot suggested that this assignment did not reflect physician

practice. Many patients saw their surgeon more than once prior to surgery. Searching

through three years of physiciån claims data prior to the date of sur gery,254l (41.6%)

patients saw the surgeon only once pre-operatively,2l3S (35.0%) twice, and 1435

(23.5%) three or more times. The chart suggests that for many patients, the closesr pre-op

visit was not the beginning of the wait, at least for dates within ten weeks of surserv.

--*-claims
-.- CSWLR

,\
It

weeks of wait¡ng
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Based on these findings, the method for estimating the beginning of the wait was modi-

fied. If there was more than one visit, and the closest visit was less than a specified num-

ber of days pre-operatively or it was coded as a measurement, then the second closest

visit was used. Three different time periods were used as cut-off points for the first visit:

42, 56 and70 days. All three modifications improved the congruence between the claims

and CSWLR estimates of waitine times.

Table 3.3 indicates the mean and median waiting times for the CSWLR, the original

claims method and the three new algorithms. The column 'o/o perfect' indicates the pro-

portion of perfect matches between the CSV/LR and the claims methods. Tbe'o/o 1_30

days' column shows the proportion of matches between CSWLR and claims if a margin

of up to 30 days in either direction is permitted as a match. The last column indicates the

Spearman's rank-order correlation coefficients between the two methods.

Table 3.3: Comparison between Cataract Surgery Wait List Registry and Claims data for

CSWLR

Method

Cla
Cla

ms - orieinal

Cla
ms - 42-davs

Claims - 70-days

times for

ms - 56-davs

All

Mean

correlation coefficients were significant at p < .0001.
9

The mean and median waiting times in the CSWLR were 190 and 163 days respectively.

The median is noticeably shorter than the mean because the data are skewed to the right,

as illushated in Figure 3.2.The original claims method estimated shorter mean and me-

dian waiting times of 154 and 126 days respectively. AII th¡ee modifications to the claims

method (labelled 4}-days,56-days and 7O-days), have mean and median waiting times

190

154

Median

184

188

r63

t92

126

153

o/o pertect

155

r60

70.6%
77.4%

%o + 30 davs

77.7%
775%

7s.9%
83.4%

83.7%

Spearman's r

83.4%

0.58

0.80

0.80

0.80
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that arc closer to that of the CSWLR. For 10.60/o of patients, the original claims method

matches the CS.WLR. This proportion increases to about 77.5% for the th¡ee modifica-

tions to the claims method. The proportion of matches within + 30 days also increases

about TTobeßxeen the original method (75.9%) and the three modifications (83.4% to

83.1%). Spearman's correlation between the CSWLR and original claims method was

0.58 and for the three modihcations was 0.80; all correlations were significant at p <

0.0001.

The wait time distributions for each modification were charted for comparison to the

CSV/LR. Figure 3.3 illustrates that all of the modified methods converge with the

CSWLR after about 10 weeks, after which they all track fairly closely together. Figure

3.4 tracks looks at only the first ten weeks since that was the period of interest. In figure

3.4,the modification that consistently tracks the closest to the CSWLR is the 70-day

method. ln other words, for patients who had more than one pre-op visit to the ophthal-

mic surgeon, and whose closest visit was within 70 days (or ten weeks), the second clos-

est visit was used. While all three of the modifications (42-day,56-day, and 70-day) im-

proved the comparison between the claims and CSV/LR (table 3.3), the differences be-

tween the three \Mere marginal, but the visual comparison suggests that the 70-day

method is the closest.3 t

' Several other modif,rcations were also tried to see if they matched any better. These included using
the third visit if the second visit occurred within the time-restricti on of 42,56 or'..0 days but this did not
improve the match rate or correlation. Also, for 70-day method, the tariff restriction wâs relaxed, but that
decreased the match rate.



Fig 3.3: Distribution of wait times from CSWLR and ctaims, Nov 9g-Mar 00
CSWLR and three modified claims methods

;*;;;;*;;;;;
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Fig 3.4: Distribution of wait times from cswLR and claims, Nov 9g-Mar 00
comparing only waits of up to 76 days (< 1i weeks)

weeks of waiting

0to6 7to13 14to2? 21 to27 28to34 35to4i 42104A

days of wait¡ng

49 to 55 56 to 62 63 to 69 70 to 76



Analysis of Variance

Wait times were next log-transformed, and analysis of variance (ANOVA) was used to

compare the log-transformed wait times befween the CSV/LR, and four claims methods:

original, 42-day,56-day and 70-day. In order to compare the log-transformed mean val-

ues, Tukey's multiple comparison test was used. This test is a follow-up to a significant

ANOVA to determine which of the comparison groups is significantly different from one

another, and adjusts for the higher risk of Type I error resulting from multiple compari-

sons. The ANOVA table is reproduced below (table 3.4). The F-value is 2ll.25.and the

critical F-value is 2.37 for a p-value that is much less than 0.001.

Table 3.4: ANOVA table for log-transformed waiting times, comparing CSLWR and four
claims methods.

rce of Variation
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The calculated Tukey's is 0.042, which means that mean values that differ by less than

0'042 are not significantly different. The means of the log-transformed data are:

cswlR, 5.025; original claims method, 4.632;42-day method, 4.946;56-day method,

4.970;70-day method, 4.993. Table 3.5 uses a matrix to illustrate the differences be-

tween the means. Values g..uf.. than 0.}42indicate a significant difference between

groups, and are indicated in bold. The key finding is in the top row: the Registry method

is signifrcantly different from the original,42-day and 56-day methods, but it is not sig-

nif,rcantly different from the 7}-day method. ln other words, the 70-day method of esti_

F-value

4.1r8-1

F critical
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mating waits using claims data provides wait time estimates that are similar to those of

the CSV/LR.

Table 3.5: Differences between mean values; significant differences using Tukey's mul-

CSWLR

:riginal

son test are in bold
CSWLR

42-day

56-day

original

70-day

I 0.392707

42-day

Potential sources of difference between cswlR and claims methods
Are there any systematic differences between the CSWLR and the claims method for es-

timating waiting times? There is no theoretical reason to suppose that the match rate,

say, between women and men, or between Winnipeg and non-Winnipeg residents, would

be different. If there were differences, that would suggest that, for instance, men's names

are entered into the CSWLR close to the time of an office visit, but women's names are

not. Nevertheless, X2 analyses were conducted for both the proportion of perfect matches

and the proportion of matches within + 30 days for the following categories (Yates' cor-

rection was applied with 1 Oelee of freedom):

> sgx

0.079466

0

56-day

0.31324

0.054747

70-day

I

0.33796

0.024719

0.03173e

0.360971

0.04773

0.023011

0

age (0-50 yrs,51-64,65-84, 85+)

individual surgeon

Þ surgery group: four group practices identified from billing data
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' High volume vs. low volume surgeons: high volume surgeons were defined three

wavs

1. surgeons performing more than the mean number of cases (n : 8)

2. surgeons doing > 75'h percentile of cases (n : 5; these surgeons perform ed 52.7o/o

of all surgery in the cohort)

3. surgeons who performed more than 500 cases (n : 7)

Site of surgery: Misericordia vs. clinic

Hospitalized during wait, yes/no

Hospitalized for > 6 days while waiting

Winnipeg vs. non-Winnipeg residence

Neighbourhood income quintile (Winnipeg residents only)

Resident of personal care home or chronic care vs. communitv

The only significant y' was for match rates by individual surgeon using the original

claims method; when using the 70-day method, this difference disappeared. Using the

original claims method, the y2 for individual MDs was 134.67 and was significant at the

0.001 level.The y2 for individual MD using the 70-day method was 2g.15, and just

missed being statistically significant at the 0.05 level. There were two MDs who had very

low match rates (i.e., 12.4% ahd 15.3%) with the original method, but when using the 70-

day method, these two surgeons had a match rate of l7 .8%o and 69.gyo,much closer to the

overall match rate of 77.5%o. Onthe other hand, there were three surgeons whose match

rate was better with the original method versus the 70-day method; however the magni-

tude of the difference was much less.



Discussion

The purpose of this project was to compare estimated waiting times between two meth-

ods: one that relied on a Cataract Surgery Wait List Registry and the second that relied on

analysis of claims data. The first challenge was to link the two datasets; this was

achieved with a high success rate. The second challenge was to see how closely the two

methods matched each other, and whether it was possible to adjust the claims method to

improve the match rate. This too was successful.

The findings demonstrate that claims data can be used to estimate waiting times. The

original method performs quite well, matching the Registry on roughly three-quarters of

patients, however it underestimated the mean and median waiting times. This discrep-

ancy appears to be related to the misclassification of the beginning of the wait time for

some patients, in which the visit closest to surgery was not an accurate measure of the

beginning of the wait time. This is consistent with Sanmartin's finding that 42o/o of cata-

ract surgery patients were entered onto the wait list after a visit other than the one closest

to surgery (Sanmartin 2000). The restriction to the claims method of assigning the begin-

ning of the wait to the second-closest pre-op visit if the first occurred within 70 days (or

42 or 56) improved the proportion of matches by about 7%o,butmore importantly, in-
$

creased the Spearman rank-order correlation from 0.56 to 0.80 and resulted in an estimate

of mean and median waiting times that more closely matched the CSWLR. ANOVA

analysis demonstrated that the Registry wait times were not significantly different from

the 70-day claims method, but did differ from the original, 42-day and 56-day claims

methods.
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These findings suggest that to estimate waiting times using claims data for long-wait pro-

cedures, pre-operative visits that occur close to the surgery date may not indicate the be-

ginning of the wait. While this modification was discovered through a comparison of

data, it may not be necessary to have a Registry with which a comparison can be made.

A similar modification could be discovered by interviewing surgeons or their office staff

to find out physician practice patterns. For example, questions could be asked about

whether a surgeon routinely schedules a follow-up visit closer to surgery if the wait is

longer than a specified period of time. While a questionnaire may not be feasible for

long-wait procedures in which many surgeons are involved, there were only l9 ophthal-

mic surgeons so the task would not be overwhelming. Thus, claims data could still be

used to estimate waiting times without the need for the more expensive and resource-

intensive registry, but incorporating feedback from surgeons to modify the method ap-

propriately.
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There may be several reasons for the finding that the closest pre-op visit was often not the

best estimate of the beginning of the wait time. If a patient has had a long wait, it would

seem prudent for the surgeon to see him or her again closer to the surgery date. In fact,

the guideline of the AmericantAcademy of Ophthalmologists recommends that an exami-

nation take place no more than three months preoperatively (Lee 1998). However, this

practice should be questioned. A study from the United Kingdom looked at the routine

practice of having patients listed for cataract surgery attend a pre-assessment clinic

shortly before surgery. It found that the pre-assessment clinic added little new informa-
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tion and could have been avoided if the initial consultation included a decision on lens

implant porver (Prasad et al. 1998).

Long waits for cataract surgery contribute to the need to see patients again closer to sur-

gery. Part of the long lead time may be mechanical: the Registry office asks surgeons to

schedule their patients three months in advance, so there is some incentive to have a wait

list of at least three months in duration-a period which may be long enough for at least

some surgeons to schedule a repeat visit closer to surgery. Some surgeons may put their

patients on the wait list sooner than others, in anticipation of a long waiting time. This

may indicate some 'gaming' of the system, that is, surgeons may want to have long

waiting lists for political reasons so that they can argue for more resources from the gov-

ernment or the Regional Health Authority. Alternately , it may simply reflect innocent dif-

ferences in practice styles.

In order to assess whether there were any characteristics that were systematically related

to the observed differences in the wait times using the CSWLR and claims methods, 12

were calculated. The only groupings which showed a significant ^¡2 werethose related to

the surgeons providing the service. That is, individual surgeons have different practice

styles and enter their patient'åu*"s at different times into the CSWLR. This signif,rcant

difference disappeared when I incorporated the 7}-day rule. This supports the suggestion

that some surgeons enter their names into the CSWLR earlier and then, if a period of time

has passed, arrange to see their patients again closer to surgery. In fact, I observed that

two of the surgeons had very low match rates with the original claims method of esti-



CHapTSRTHREE 164

mating waits, which improved markedly with the 70-day method. On the other hand,

while in general the 70-day method improved the match rate by individual surgeons, for

three surgeons the original method was superior, however the magnitude of the change

was less.

Given the differences in practice, one wonders if patients whose surgeons enter their

names into the CSWLR earlier have higher levels of visual function. From my interview

with the CSWLR staff, I know that it is not uncommon for patients to report that they are

having no difficulties in any of the items of the VF-14. Furthermore, the staff confirmed

that some surgeons enter their patients at lower levels of dysfunction than others, al-

though in their view, this did not appear to be related to the length of their waiting list,

that is, it did not seem that surgeons with the longest waits entered their patients at lower

levels of dysfi.rnction. It would have been enlightening to be able to compare the visual

function scores for patients of these earlier-placement surgeons with others who enter

their patients' names closer to surgery. The absence of this measure is a drawback for

assessing differences befween patients when placed on the waiting list.

Throughout this chapter, there has been an implicit assumption that the CSWLR is the

'gold standard.' However, it i3 clear that it is not a perfect standard, as demonstrated by

the different practice patterns already mentioned. Occasionally, patients will be contacted

by the Registry off,rce who are not aware that their names are on a waiting list or that they

are going to be having surgery. Because of the way the priority scores are calculated, it is

possible that the points due to time spent waiting could be higher than points due to vis-
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ual function. So surgeons may have an incentive to enter patients onto the list earlier than

is warranted, so that they could use the data to argue for more resources. Despite these

unresolved problems, the CSWLR does generally reflect physician practice in terms of

when the decision is made to proceed with surgery and can therefore be used as a data

source for comparison purposes.

One more limitation of this or any Registry concems the extent to which it may be in-

flated. Research in other jurisdictions has found that waiting lists are consistently inflated

by as much as 25 to 50 per cent. (Barham et at.1993; Tomlinson and Cullen 1992:Lee et

al' 1987; Fraser l99T) Reasons for this inflation include patients not being available for

surgery, double-booking, and patients no longer requiring surgery. The active Cataract

Surgery V/ait List Registry contains the names of patients who have been posþoned, but

not cancelled. ln other words, those names go into the calculation of mean waiting times,

but those patients may not in fact be available for surgery. Although this would not af-

fect the archived data that were used in this study, it does affect any wait times reported

using the active Registry.

Another contribution to inflation is the extent to which patients are listed for both eyes

simultaneously. In this case, ihe second eye listing would be included in the calculation

of mean waiting times, yet the patient is not actually waiting for the second eye until after

the first eye is operated on. One estimate was that simultaneous listing of both eyes hap-

pened about l0o/o of the time (Bellan and Mathen 200I). On the other hand, when I was

interviewing the Registry staff, I was told that this happens "most of the time.,' A check
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of the archive data showed that 35Yo of patients had two procedures, and the second-eye

surgery represented 26Yo of the records in the archive. Of the patients who had two cata-

ract procedutes,6l%o of them had both eyes listed at the same time. Put another way, at

least I6Yo of the records in the archives were for procedures (second-eye surgery) that

patients were not waiting for at the time of entry into the Registry because the first eye

had not yet been operated on. Since the waiting time would be calculated from the begin-

ning of the wait for the first eye, this would also tend to drive up the mean waiting times

in the Registry.

Another source of list inflation is double-listing: patients will sometimes try to be on

more than one waiting list at a time. That cannot happen with the CSWLR because the

software automatically checks for repeat listings. Finally, some patients listed for surgery

are removed without ever having had the procedure. In the archived data from the

CSV/LR, from November I 998 to May 2001, zBZl patients out of 24,057 , or ll .7o/o,

were removed from the CSV/LR without having had surgery. While these list inflation

factors would not affect the current study, it is important for policy-makers to recognize

that estimates of waiting times using cross-sectional data will tend to overestimate the

number of people waiting and the mean waiting times.

t



Conclusion

This study linked data from the Cataract Surgery Wait List Registry with data in the

Population Health Research Data Repository in order to compare waiting times befween

two data sources. My earlier research underestimated the wait for cataract surgery. Nev-

ertheless, the findings provide evidence that claims data can be used to estimate waiting

times, but may need to be modified for long-wait procedures. The original claims method

used the closest pre-op visit to the surgeon as the marker for the beginning of the wait

time (unless it was for ultrasonography), and it was found that in general, this accurately

represented physician practice pattems. However, the claims method was improved

somewhat by modi$ring it so that the second closest visit was used if the first visit was

within 70 days of surgery.'With this modification, the mean and median wait time values

were virtually identical. Although this study relied on comparing data from a cataract

registry with claims data, it may be possible to discover the need to modify the claims

method through physician surveys or feedback.
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Introduction

The purpose of this chapter is to describe characteristics that have been found in the lir
erature to be related to the waiting time for elective surgery. The Canada Health Act

promises that hospital and medical care is to be accessible to all citizens based on medi-

cal necessity. In a statement issued in September 2000, Canada's First Ministers reaÊ

firmed that one of the goals of our health care system is to "ensure that Canadians have

reasonably timely access to a . . . range of health services anywhere in Canada, based on

their need, not their abilify to pay." (First Ministers 2000). This statement embodies the

value that patients with greater need for care should receive higher priorit¡ and therefore

have shorter waits. It also implies that Canadians should be treated equitably. In other

words, characteristics like socioeconomic status, age, or region of residence should not be

associated with differences in access, assuming that one measure of access is waiting

times.

The purpose of trying to describe the factors associated with waiting times is to inform

the next stage of the analysis. { have spent some time describing the measurement of

waiting times; the next step is to identify and test characteristics that may be associated

with variation in waiting times. V/hat are some of the factors that have been noted in the

literature to affect waiting times? How can the evidence in the literature be built into a

theory about characteristics that might affect waiting times? What comprises a theory?

These are the questions that this chapter wilr attempt to address.



Theory construction

Many scientists and scientific philosophers have grappled with the complexities of de-

fining a theory and how to test it. This section is an attempt to pull together some of

these perspectives into a personalized view of theory construction.

Theory construction is iterative and evolutionary. The building blocks of scientific theo-

ries are testable hypotheses, which are in turn built from observations. Sometimes the ob-

served phenomena are naturally occurring, and sometimes the observations are a result of

experiments to test a hypothesis. I developed an example to illustrate.

My spouse was watching Olympic speed-skating on television, and after a few heats, he

observed that the person skating the extra half lap on the inside-track always seemed to

win (there were two skaters per heat). Then he started to keep count, and in all of the

subsequent races, the person finishing on the inside track won; he saw a pattern in what

he observed. Suppose that he was able to investigate this finding fuither. He might first

hypothesize that the staggered starting points did not compensate for the shorter diameter

of the inside track. That could be tested by measuring the two tracks. If the measure-

ments were exactly equal, then that hypothesis, i.e., that the two tracks were not equal,

would be falsified. He would have to think of different possible explanations, possibly

relating to ice conditions, the degree of bank in the turns, or obstacles to visibility. He

could test each of these and gradually determine what, if any, differences existed befween

the two tracks that might account for the results that he observed. In his search for infor-

mation, he might have to borrow theories from other disciplines, for example, the physics
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of surface tension and flow dynamics. He might find out that more than one factor, or

hypothesis, explained the results. Gradually he would come to some conclusions-or de-

velop a theory-about what characteristics are necessary to permit the fairest contest.

The theory may still be modified by future events or it may be brought down altogether if
one of the basic tenets is false.

This example, while somewhat limited, illustrates some of the important points about

theory development (see figure 4.1). Observations are one form of information gathering.

Others are literature review, experience, discussion and so on. As information accumu-

lates, patterns are noticed and data are grouped according to these patterns. These in turn

engender hypotheses, which can be tested and if not proved false, built into frameworks.

This is induction, building from the particular to the general. But deduction is also used,

from the general to the specific, for instance when theories of flow or surface dynamics

are applied to the specific case of creating a competitive speed skating track. Continued

experiments generate more observations which lead to modifications of hypotheses and

of the theories that they support.
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Figure 4.1: How scientífic evidence is buift. (Adapted from Hart lggg)
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Experimentation may falsify or not falsify hypotheses; but experimentation can not con-

firm hypotheses. Why? Theories take the form of generalizations or universal statements

('For every "x," "y" is true'), and universal statements are impossible to conf,rrm. Ac-

cording to Popper (Popper 1959)

I consider it both useful and fruitful to regard natural laws as synthetic and
strictly universal statements ('all-statements'). This is to regard them as non-
verifiable statements which can be put in the form: 'Of all points in space and
time (or in all regions of space and time) it is true that. . . .' (63)

Take, for example, the statement: 'AIl ravens are black.' Unless every single raven from

the beginning of time could be observed-which is clearly impossible-there can be no

'þroof'of this statement. However, if one non-black raven is seen, then the statement

has been falsified. A similar situation holds for scientific theories. That is why scientists

test the 'null' hypothesis, or a hypothesis in the form of: 'all ravens are not black,' or

'There is no relationship between ravens and being black.' After enough data have been

gathered to conduct statistical tests, the null hypothesis can be rejected, but its alternative

can never be confirmed, i.e., the universal statement that 'all ravens are black.'
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Another issue requiring elaboration is the relationship between hypothesis development

and testing. Testing the hypothesis through experimentation, and reporting the observa-

tions from the experiment souhd like an objective process. However, several authors have

noted that a strictly objective observation is an impossibility. Popper wrote: 'All obser-

vations are theory-impregnated: There is no pure, disinterested, theory-free observation'

(Popper 1997). And Hanson stated: 'There is a sense, then, in which seeing is a "theory-

laden" undertaking. Observation of x is shaped by prior knowledge of x' (Hans on 1997).

Our observations are informed by previous experience which is organized into a percep-



tual framework. Pickering's case study of the discovery of the weak neutral current in

particle physics is a compelling example of how theory informed observation; here, sci-

entists interpreted what was virnrally the same data very differently because of the devel-

opment of a new theory (Pickering 1997). The point is that there is a constant interplay

between hypothesis- or theory-development and observation, and that one must be aware

that scientific experiments have to be constructed carefully to avoid the accusation of

seeing only what one wants or expects to see.

This chapter reviews the literature on characteristics related to differences in waiting

times for cataract surgery. As will become evident, the literature tends to reflect different

stages of theory development, moving through descriptive research, to hypothesis gen-

eration and testing, towards the construction of theories based on evidence. Furthermore,

different types of procedures are in different stages along this cycle-procedures which

are perceived to be life- or limb-savin E, a.g., coronary artery bypass surgery, vascular

surgery, have a better-developed evidence base than procedures which affect quality of

life, or procedures which correct minor inconveniences.
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Objectives

The purpose of this literature fteview were:

1. To find characteristics that have been associated with variation in waitine times for

elective surgical procedures.

2.

a
J.

To assess the strength of the evidence that supports these characteristics.

To propose hypotheses that can be tested with respect to factors that affectwaiting

times for cataract surgery.



Search strategy

Search criteria
1. wait*
2. time*
3. list*
4. #l and#2
5, #l and#3
6. ll4 or #5
7. LA = "ENGLISH"
8. #6 and (LA =

"ENGLISH")
9. surgery
10. transplant*
I 1. surger*
12. surgical*
13. #11 or#12
14. #13 not#10
15. LA: "ENGLISH"
16. #14 and (LA:

"ENGLISH")
I7. "A¡gioplasty-

Transluminal,-

The literature on waiting times is considerable, al-

though a limited amount of it comes from Canada.

Much of it arises from the United Kingdom. System-

atic search techniques were applied to locate as many

papers as possible that described characteristics asso-

ciated with waiting times for elective surgical proce-

dures. MEDLINE@ Advanced was searched using the

search terms wait*, time*, list*, queuex, and surgery.

Terms that were excluded from the search results

were: transplant, dialysis, coronary angioplasty, and

dentistry. The search was restricted to papers pub-

lished since 1985 in English (see box).
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Percutaneous-Coronary"/
all subheadings
LA = "ENGLISH"
dialys*
dentist*
#8 and #16
#21 not#17
#21 not#19
#21 not#20
#21 not#19 not#20
queue*
LA: "ENGLISH"
#26 and (LA:
"ENGLISH'')
#16 and#28 s
#25 or #29

18.

t9.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

been somewhat arbitrary, but every effort was made to be as broadly inclusive as possi-

ble' Known grey literature papers and reports were also included in the review. After this

The search yielded 1029 papers. All titles and ab-

stracts were reviewed to determine if papers should

be retrieved. Some papers clearly did not deal with

factors relating to wait times in elective surgery. If

there was uncertainty, they were kept at this stage.

Admittedly, decision-making at this time might have
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initial winnowing process, 263 titles remained, and these were obtained. Upon review,

more papers were excluded as they were not on topic, leaving I 1 I papers.

Assessment of papers
At this point, some guidelines were developed to help not only to determine which papers

were appropriate to keep, but also to assess the category into which it could be placed.

Three categories were developed. Group III studies provided the most convincing evi-

dence, as these were the papers that I assessed as being satisfactory in all of the areas de-

scribed below. Papers in Group II provided more 'moderate' evidence, and had a 'not

satisfactory' ans\ryer to at least one of the last four questions below. Group I studies were

descriptive papers-reports or brief papers that described waiting list characteristics with

no statistical testing.

1. Did the paper describe characteristics that were associated with variations in waitins

times for elective surgery? If yes, go on to next questions.

2. 'Were 
the objectives, measures, methods and analysis described in enough detail to

understand what was done?

3. 'Was 
the study designed in a way that I believed would yield credible results?

" 
'What 

was the study design?

q
'Was it prospective or retrospective?

If retrospective, was the analysis based on registry data, on adminishative data

available at the individual level, or on publishe d aggregate data?

If prospective, how were the data collected?
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" If a survey design, how was the sample selected? 'Was 
a sample of the survey

questions included in the study? was the response rate satisfactory?

4. Was the relationship befween the explanatory factor(s) and waiting time tested for

statistical significance?

' What tests were performed?

" Were the statistical tests univariate or multivariate?

u were the explanatory and outcome variables clearry described?

5. Did the findings support the conclusions? 'were limitations discussed?

Categorization
After the guidelines were applied, there were 62 papers: 23 descript ive, 23 hypothesis-

testing moderate and 16 hypothesis-testing strong. The relevant findings for each of these

studies were listed on spreadsheets (see Appendix 4.4). Then every characteristic that

was suggested as having an impact on waiting times was written down, and whether there

was any evidence to support this view. Some characteristics were pure conjecture with

no testing to back them up; others had a considerable amount of testing. Looking at the

written list of characteristics, four categories seemed apparent:

1. level of illness: urgency and symptoms, dysfunction

2. patient sociodemographic:sage, sex, employment, smoking, living a¡¡angements, so-

cioeconomic stafus, region of residence

3. provider: specific hospital, type of hospital, available resources, emergency cases,

length of stay, day surgery, specific surgeon, number of patients surgeon sees.
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4. system: rate of surgery including targeted initiatives, presence of competition, year,

type of surgery

In a publicly-funded health care system, one of the values underlying the allocation of

resources is that prioritization in the queue should be based on level of illness as de-

scribed by urgency, symptoms or dysfunction. It was useful to separate level of illness

characteristics from other patient characteristics for several reasons. First, there has been

more work done in measuring level of illness and its impact on waiting times, at least in

the area of life-saving procedures; this statement is less true for other types of procedures.

Secondly, while one would expect level of illness to have an impact on waiting time, one

would not expect that to be the case for most other patient characteristics. Other patient

characteristics which have been identif,red as being related to waiting times include, age,

gender, socioeconomic status, employrnent stafus, risk factors such as obesity, smoking

or family history, living alone or with dependants, and region of residence.

A variety of provider characteristics have been associated with variation in waiting times.

Broadly these can be broken into two categories: hospital and surgeon. The hospital

factors include type of hospital, the resources available in terms of operating room ses-

sions, beds, staff, and specialåed diagnostic equipment like angiography, the proportion

of emergency cases (which uses resources that would otherwise have been available for

elective surgery), and measures of efficiency like length of stay, and throughput. The de-

gree to which cases can be done as day surgery procedures with no overnight stay has

also been identified as an explanatory variable. Different surgeons have different waiting
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list lengths. These differences could relate to the number of patients a surgeon sees, the

surgical threshold, and differences in \Mays surgeons manage their waiting lists.

The last category has been titled 'system' characteristics, because they relate to how the

system of health care is organized and funded more generally. The rate of surgery may

affect waiting times, including funds targeted towards reducing waiting lists. How the

system is organized can also have an effect. For instance, the presence of a competitive

environment by way of a parallel private sector, or by the internal market created in the

United Kingdom, may affect waiting times in the public sector. 'Year' was included as a

system variable, since changes to the system might show up as changes in waiting list

over time.

'Type of surgery' at first glance may seem out of place in the 'system' category, but it

was slotted here because it relates to how surgical resources are allocated within the

overall system. For instance, the number of hip and knee replacements or cataract proce-

dures performed is related to the funding available. Differences in waiting times for dif-

ferent types of surgery is quite common. Partly, this is related to urgency, in which a pa-

tient with a life- or limb-threatening condition tends to take precedence over a patient

with an annoying or irritating åondition. However, looking beyond life-saving proce-

dures, there still exists variation in waits for similar categories of procedures, i.e., proce-

dures that affect quality of life or that are highly discretionary.



Level of illness

Twenty papers were located in which the relationship between level of illness and varia-

tion in waiting times for elective surgery was explored. The degree to which 'level of ill-

ness' has been defined and measured varies. Explicit criteria have been better developed

and tested in the area ofadvanced cardiac or vascular interventions.

Three papers used 'urgenc¡' categorized into two or four levels, the assignment of which

was left to the discretion of the surgeon. Two papers from Australia used urgency as an

explanatory variable for a variety of surgical procedures. One of these was a description

of waiting lists based on a hospital survey and found patients with a higher urgency care-

gory (out of two choices) generally had shorter waits (Moon 1996). The other used sur-

vival analysis to model hospital and patient survey data in New South'Wales, and found

that waiting time was related to urgency rating (two categories), as well as type of sur-

gery, employment and having private health insurance (Clover et al. 1998). 'Urgency'

was also used as a variable in an analysis of general and orthopaedic surgery waiting

times in a London hospital (Pope and Roberts 1991). In this study there were four ur-

gency ratings and greater urgency was signif,rcantly and inversely related to length of

wait using chi-square tests. 
s
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Four studies \ /ere associated with procedures that have an impact on quality of life, two

of which looked at cataract surgery. Churchill surveyed 67 cataractpatients in New Zea-

land, collecting data on visual acuity, coexisting visual comorbidity, threat to independent

living, additional disabilities, and visual impairment. Length of waiting time was shorter



with high overall scores (Churchill et al. 2000). A study of cataract patients in Regina

found that visual acuity, cataract symptomotology and visual function were not predictive

of waiting times (Hadjistavropoulos et al. 1998). These two studies that arepertinent to

cataract surgory specifically both failed to demonstrate a relationship between waiting

time and measures of visual problems.

Two studies examined the effect of level of illness on waiting times for knee and hip re-

placement. One of these used a Delphi technique with an expert panel to come to conver-

gence on factors that should be used tojudge appropriateness and urgency for knee or hip

replacement (Naylor and V/illiams 1996). The panel reached 93Yo convergence on the

use of function, level of pain, anticipated prosthesis survival, and age as factors to con-

sider in rating the appropriateness of surgery. They reached,l4o/o convergence on factors

that affected urgency: level of pain, problems at work, functional class. Note that this

study relied on expert opinion to develop criteria but did not test these criteria on 'real'

patients. A comparison of knee replacement between Ontario and the United States ana-

lyzed the relationship befween a number of factors and the outcomes of waiting times and

patient satisfaction; it found the condition of the knee pre-operatively was a significant

predictor of a shorter waiting time in the United States but not in Canada (Covte et al.

tgg4). 
q
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The remaining studies that explored the effect of level of illness on waiting time dealt

with life-threatening conditions. One of these looked at breast cancer surgery, three at



vascular surgery and eleven at coronary revascularizationprocedures.t The higher num-

ber of papers in the area of coronary revasculari zation likely reflects two things: people

who are waiting for bypass surgery are atrisk of death, and it is more easy to measure the

degree of impairment-hence the risk of death-via coronary angiography and other so-

phisticated diagnostic tests.

A retrospective cohort study in Quebec, found that waiting time for breast cancer surgery

was significantly related to cancer stage. ln this study linear regression was used and

other variables included age, number of diagnostic procedures, type of surgery and year

(Mayo et al. 2001). Sobolev has published several papers in which he has analyzed pro-

spective cohort data for 1084 patients entered to the waiting list for vascular surgery in

Kingston, Ontario between 1994 and 1998 (Sobolev et al. 2000; Sobolev et al. 2001b;

Sobolev et al.2001a). The types of surgery were abdominal aortic aneurysm repair, ca-

rotid endarterectomy, surgery for peripheral vascular disease, and arteriovenous fisfula

for long-term access in patients with renal failure. Recommended maximum waiting

times (RMWT) were assigned based on consensus within the surgical group. All studies

used sophisticated analytical techniques and found that waiting time was inversely related

to urgency. The proportion of patients that were admitted within their RMWT varied bv

type of surgery. 
s
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I 
Papers that dealt only with coronary angioplasty were excluded from the search, otherwise this

number would have been higher. Papers that looked at both angioplasty and bypass were included.



Of the papers that examined the relationship between level of illness and coronary revas-

cularization, one was in the descriptive category, four were in the moderate category and

six were in the strongest evidence category. A review article of factors associated with

the waiting time for cardiac surgery noted that multiple risk factors, number of diseased

vessels, angina stability, left main coronary disease and recent angioplasty all affected the

waiting time for cardiac surgery, whereas, age, sex, reoperative status did not (Cohen et

al. 1,996). This paper did not present any new evidence but was a narrative review.

David Naylor and his colleagues have published a number of papers concerning prioriti-

zation of patients awaiting coronary artery bypass surgery (CABS). A panel of experts

rated 438 fictitious case histories on a seven-point scale and these ratings were used to

develop recommended maximum waiting times for bypass (Naylor et al. 1990). The three

most important characteristics were severity and stability of angina syrnptoms, coronary

anatomy from angiographic studies, and results of non-invasive tests for risk of ischae-

mia. The RM'WTs have been used in the Cardiac Care Network of Ontario, which regis-

ters all patients waiting for bypass surgery and assigns an RMWT to each patient once

accepted for surgery. (Manitoba is a satellite of the CCN.) A follow-up mail survey of

clinicians assessed the extent of agreement between respondents'ratings of 49 hypotheti-

cal cases using the expert punål', criteria and the ratings of the expert panel (Naylor et al.

L992a). This study validated the expert panel's criteria, since 90% of the responses were

within one scale point. A retrospective medical record review not only validated the

criteria, but demonstrated that clinicians made appropriate assessments of urgency even

in the absence of formalized criteria (Naylor et al. I993a). In this study, waiting times
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were compared with the RMWT that would have been assigned had the criteria been

available, and found that waiting times did correlate with urgency ratings (r:0.42,

p < 0.0001).

After the RMWT had been formally established, Naylor looked at a consecutive case se-

ries of patients; he found that patients whose RMV/T was two weeks or more \ /ere more

likely to receive surgery within their RMWT (Naylor et al. 1993b). This study also found

that mortality on the waiting list was low (1.0%) , suggesting that the prioritization cnte-

ria were working well. A subsequent review of over 8,000 patients found that mortality

on the waiting list was 0.4% (Naylor et al. 1995).

There are three more studies that associated level of illness with waiting time for cardiac

surgery. Fox found evidence of prioritization in Nova Scotia for CABS patients in a ret-

rospective chart review, i.e., Class [V angina patients were operated on sooner (Fox et al.

1998). Kee reported on a retrospective chart review of l4l patients in Ireland who had

had angiography, 88 of whom had surgery. Using Cox's proportional hazards modelling,

he found that waiting time was related to symptoms as well as age, smoking status and

family history (Kee and Gaffney 1995). A second paper by Kee reported on the results of

an expert opinion survey in wf,ich clinicians were asked to prioritize 50 hypothetical pa-

tients (Kee et al. 1997). The purpose of this paper was to assess the extent to which clini-

cians were influenced by clinical and non-clinical factors. Models which incorporated

perceptions of benefit and the cases' clinical and non-clinical characteristics had high ex-

planatory power for prioritization (R2, 0.86); however, lifestyle and demographic vari-



ables had much less impact on the doctors' judgements than the major clinical cues of an-

gina severity and left main-stem stenosis.

In summary, many studies have found that level of illness is directly related to the wait-

ing time for elective surgery. However, much of the attention in this area focuses on pro-

cedures which are perceived to be life- or limb-saving. Limited research has been carried

out for procedures that improve quality of life such as cataract surgery. The development

of standardized and acceptable pnontization criteria are more difficult in this area, but

progress is being made. The'Westem Canada Waiting List project has developed and

pilot-tested prioritization tools in five areas including cataract, knee/hip replacement,

general surgery, MRI and children's mental health (Western Canada V/aiting List Project

2001). As it moves into its next phase of research, further testing and implementation

will demonstrate the usefulness of these tools in a practice setting.
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Patient Sociodemographic Gharacteristics

A variety of patient characteristics have been studied to see if they have any relationship

with variations in waiting times. These characteristics include age, gender, employment

status, smoking and other risMactors, socioeconomic status, region of residence and

whether the patient delayed surgery.

Age
Two earlier, descriptive studies noted that, except for ophthalmology, the majority of pa-

tients waiting for surgery were less than 65 years of age (Davidge et al. 1987; Donaldson

et al. 1989). ln my first study on waiting times, I found that patients who were aged 65



and older were more likely to have shorter waiting times for a number of elective surgical

procedures, including varicose vein repair, carpal tunnel release and transurethral prosta-

tectomy for benign disease; however in my second study, that difference had disappeared

(DeCoster et al. 1998; DeCoster et al. 2000; DeCoster et al. 1999). In these studies, age

was dichotomized into less than 65 versus 65 years and older. Age differences for cata-

ract patients were not examined since most patients were older than 65 years. A different

age categorization for cataract surgery patients might have been more appropriate.

In studies categorized as the strongest evidence, age was not usually one of the charac-

teristics of interest, although it was a variable that was controlled for in multivariate

analyses (Clover et al. 1998; Coyte et al. 1994; Gaffney and Kee 1995; Hadjistavropoulos

et al. 1998; Mayo et al.200l; Naylor and Levinton 1993; Naylor et al. 1995; Pell et al.

2000; Sobolev et al. 2000; Sobolev et al. 2001b; Sobolev etal.200La). In a retrospective

record review, Kee found that patients who were older than 65 were2.2 times as likely to

have had coronary bypass surgery at follow-up compared to patients younger than 50

years, even after adjusting for disease severity. In this study, follow-up occurred in the

summer of 1993, for patients who had received an angiogram in 1991; the data were

analyzedusing cox's proportional hazards modelling (Kee and Gaffney 1995).

Crm.preR FouR r87

Several studies did not actually provide any evidence; instead they surveyed the opinions

of patients and providers. In a survey of health care provider, administrator, and con-

sumer groups across Canada, elderly patients were perceived to be disadvantaged in the

queue, being more likely to be affected by conditions for which there were queues (Shortt



and Ford 1998). Two studies investigated patients' perspectives on who should be given

priority in the queue (Kee et al. 1997; Mariotto et al. 1999) and one explored clinicians'

perspectives (Naylor et al. 1992b). In both of the patient surveys, respondents said that

priority should be given to younger patients. Similarly, clinicians said they would give

higher priority for bypass surgery to a younger patient employed in manual labour, com-

pared to a same-age patient with a desk job, compared to a retiree; in this survey, the

symptoms of all three hypothetical patients were the same.

In conclusion, age is not generally found to be associated with variation in waiting times,

especially after other characteristics, like employment or urgency, have been taken into

consideration.

Gender
Sex, like age, is often not the characteristic of interest, but is included as a covariate in

multivariate analyses. In a univariate analysis of waiting time for a vanety of elective

surgical procedures, I found that sex was not associated with differences in waiting

times, except for cataract surgery in which females waited significantly longer than males

(DeCoster et al. 2000). ln a retrospective review of patients who had bypass surgery in

London in 1992 or 1993, more females were found to have received surgery within the

maximum recommended waitlng dme (Langham et al. 1997). Naylor focussed on gender

differences in accessing advanced coronary revascularizationservices, both bypass and

angioplasty (Naylor and Levinton 1993). This prospective cohort sfudy found that women

had significantly shorter waits for bypass surgery compared to men, but that was because
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their symptoms were often worse. 'Women 
were less likely to be referred and accepted

for bypass surgery than men, even after adjusting for symptom status.

The evidence, therefore, on variation in waiting times by gender is slim. There appears to

be some difference with respect to cardiac revascularization, but this seems to be related

to urgency. The difference I found in the waiting times for cataract surgery is directly

relevant to my research.

Socioeconom¡c Status
In the survey of provider, administrative and consumer groups, it was felt that poor pa-

tients were more likely to suffer long waits because they lacked the skills to navigate the

system (Shortt and Ford 1998). Two studies appeared to support that notion. Pope inter-

viewed people in the admitting office who were responsible for managing the waiting

lists (Pope l99l), and found that patient characteristics influenced the admitting office

staff:

Angela went on to reassure the patient that he would not be moved to the bottom
of the list-she remembered this patient, explaining that he "was a bank manger
or something like that". Soon after another patient telephoned. He had been séen
last week by a consultant who had offered two possible dates for sugery. Unusu-
ally, the consultant had given details of when he personally would be available,
so that the patient could choose an admission date. This patient could expect
preferential treatment b&ause he was a local GP: the clerks adopted an extremely
polite manner, using the consultant's diary to find a mutually suitable day. (page
202)

Similarly, Ontario cardiologists, cardiac surgeons, hospital CEOs, intemists, and family

physicians were asked whether they had been involved in preferential access to trearment;

80% of physicians and 53Yo of CEOs said yes. Factors associated with preferential access



were personal ties to the physician, high-proflrle public figures, politicians, hospital board

members, donors to hospital foundations, own family or friends, and other health care

professionals (Alter et al. 1998). Thus social status may explain differences in access.

Two of the stronger-evidence studies investigated the effect of socioeconomic status

(SES) on waiting time, and found that people with lower SES were disadvantaged. A ret-

rospective cohort study in Ontario found that shorter waiting times for invasive cardiac

procedures v/ere associated with higher neighbourhood incomes (Alter et al. 1999). A

Scottish study also concluded patients of low socioeconomic status were less likely to be

investigated and offered coronary bypass surgery (despite higher rates of ischaemic heart

disease), less likely to be categonzed as urgent, and more likely to wait longer, compared

to the wealthiest patients (Pell et al. 2000).
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In contrast, two studies found that SES had little effect on waiting times, although they

were both in the moderate-evidence category. Harley used a composite measure of SES

in an analysis of waits in England, and found that it explained only lYo of the variance in

the proportion of patients waiting longer than one year (Harley 1988). In Manitoba, I

found no difference in wait times between residents in different-income neiehbourhoods

(DeCoster et al. 1998)
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All of these four papers used an ecological measure of socioeconomic status yet came to

different conclusions. The two that found a disadvantage related to SES were looking at

advanced cardiac interventions, whereas the two that did not were looking at several pro-
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cedures. However, these fwo did not use multivariate analyses. (V/hen looking specifi-

cally at bypass and angioplasty, I still found no difference by neighbourhood income.)

The difference may not be related to procedure studied but to the use of multivariate

analyses in the first two studies, thereby adjusting for other possible effects.

Employment
If patients are missing time from work because of the condition that requires surgery, one

might expect surgeons to prioritize them. According to one Finnish study, patients who

were on sick leave for more than six months prior to CABS were less likely to return to

work (Konffinen and Merikallio 1990). Gehring reported similar findings on a sfudy of

447 German patients in the early 1980s (Gehring et al. 1988). Nord estimated that from

5o/o to l}Yo of all patients on waiting lists were on sick leave from their employment

(Nord 1990). The impact of this lost labour on the economy is difficult to estimate, but

one Canadian study estimates the lost productivity to be in the same range as that due to

labour disputes (Globerman 1991).

The three studies described previously that explored patients' and providers' attitudes

towards prioritization, looked not only at age, but also employment. These three studies

concurred in that employed palients were perceived to have higher priority than unem-

ployed or retired people (Kee et al. 1997' Mariotto et al. 1999; Naylor et al. 1992b). A

fourth paper that described the development of urgency and appropriateness criteria for

knee/hip replacement noted that interference with employment was a criterion used by

experts to determine urgency Q.{aylor and Williams 1996).



Churchill (2000) found that the threat to loss of employment or independence was one of

the strongest factors predicting a shorter wait for cataract surgery. Australian patients

were found to have shorter waits if they were employed (Clover et al. 1998). ln that study

other factors that were considered but found not to be significant included age, hospital,

gender, aboriginality, education, and marital status. My finding that older patients had

shorter waiting times for elective surgery may,paradoxically, be related to employmenr:

older patients are more likely retired and may therefore be more available for surgery,

whereas younger, employed patients may put off the surgery until a time when it is more

convenient.

The evidence therefore suggests that employment status has been associated with varia-

tion in waiting time. Arguably, this is defensible since employed persons make a grearer

contribution to societal well-being. However, the use of employment as a prioritization

criterion is contentious. I was a member of the clinical panel for general surgery for the

Westem Canada Waiting List project. There was a great deal of discussion about whether

this should be a criterion. Furthermore, it was felt that if interference with employment'

was a criterion, it should be broadened to include interference with activities carried out

by unemployed people as well. In the end the criterion was stated as: 'Degree of impair-

ment in usual activities due toqsurgical condition' with a choice of four responses; it re-

ceived a maximum of I5o/o of the total score. The Cataract Surgery priority tool allocated

a possible I9Yo of the total score to the criterion: 'Ability to work or live independently or

care for dependants.' The Hip/Knee Replacement tool gave a maximum of 20% of the

total to: 'Threat to patient role and independence in society.' Therefore, all of the
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WCWL tools that were developed to priontizepatients for surgery included some weight

for the effect the surgical condition had on the patient's occupation.

Region of residence
Several studies have found that waiting times vary according to where the patient lives.

If this is so, then a health system promising equity of access is failing to meet this goal. In

the Shortt survey, it was believed that rural patients would have longer waits than urban

because of the distribution of services. The British Columbia Medical Association in a

survey of physicians found considerable variation in wait times according to the region

where patients lived (British Columbia Medical Association 1998a; British Columbia

Medical Association 1998b). For example, waits for cataract surgery ranged from seven

to thirty-five weeks, and waits for total joint replacement ranged from eight to fifty-fwo

weeks' There was no pattern of more or less populous regions having consistently longer

waits. The Fraser Institute, located in Vancouver, British Columbia, conducts an annual

survey of physicians to obtain waiting times across Canada. In their most recent suryey,

waits for some procedures were similar across Canada, e.g., four to six weeks for a Dila-

tation and Curretage, two to three weeks for mastectomy; for others, the range of reported

waits was quite wide: six to seventy-eight weeks for rhinoplast¡ seven to thirty-nine

weeks for cataract surgery, anå three to forty weeks for gallbladder surgery. It should be

pointed out that the Fraser Institute survey suffers from low response rates, in the range

of 25o/o to 30%o, a response rate that is too low to be treated as representative. Despite this

limitation, the range in reported waiting times for some procedures is noteworthy.
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A number of studies or reports have described large differences in waiting times between

regions, although there has been very little attempt to try and explain why these differ-

ences exist. Often it is not clear if 'region' refers to the region where the patient lives or

the region in which the service is being offered, but implicit in many of these studies is

the assumption that patients will generally have elective surgery in their local hospital.

Regional differences have been noted in the United Kingdom (1938; Bloom and Fendrick

1987; Donaldson et al. 1989; V/illiams et al. 1983; Harley 1988), Australia (Moon 1996),

Sweden (Hanning and Lundstrom 1998), and between European countries (Sheldon

2001).

Bloom found that wide regional disparities did not depend on whether the patient lived in

an area that was rural vs. urban, large city vs. small, or inner city vs. suburb (Bloom and

Fendrick 1987). A few papers reported on efforts to reduce waiting times by encouraging

patients to travel out of district for their surgery. In one of these, 484 patients who had

waited longer than one year for minor elective surgery were contacted and asked if they

would be willing to travel to another district for surgery, with travel costs paid for by the

home district; 356 agreed (Stewart and Donaldson 1991). Another noted that patients in

the Netherlands were offered the chance to go to Spain to reduce their waiting times for

orthopaedic surgery. Surgeonsqwent with the patients and all arïangements were made by

private health insurance companies. Patients were able to reduce their waiting times from

32 weeks to a wait of four to twelve weeks (Sheldon 2001).
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Two Canadian papers mentioned regional differences specif,rcally. In Ontario, Naylor

noted significant differences in rates of revasculanzationand in waiting times after ac-

ceptance for bypass surgery befween Ontario regions. In Manitoba, waits for elective sur-

gery tended to be longer in the more populous regions of Manitoba: out of eight elective

surgical procedures, waits were significantly longer 1n 1997198-1998/99 for six of them

in Winnipeg or Brandon, and significantly shorter for four of them in the rural South

(DeCoster et al. 2000).

Given the pervasiveness of regional disparities in waiting times, and the research pointing

to patients' willingness to travel, patients should be offered the opportunity to have sur-

gery more quickly in another region if possible. This would require co-operation from

surgeons because if patients are offered surgery elsewhere, then it means not only loss of

a patient to the original surgeon, but also loss of income.
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Smoking, risk factors, personal behaviour
'When 

deciding to allocate scarce resources, decision criteria can be of two types: those

that 'rule in' and those that 'rule out' (Pope 1991; Hughes and Griff,rths IggT). personal

behaviour is sometimes used as a criterion to rule out surgery. Hughes described a regu-

lar conference to decide on caådidates for bypass surgery. The cardiologist presented the

angiographic findings, but sometimes added information about lifestyle, such as obesity

or smoking. Some patients were 'ruled out' based on these lifestyle factors. On the other

hand, in deciding which patients out of a pool of candidates to accept for rehabilitation

therapy, patient behaviour-positive attitude, willingness to work hard-was used as a



ruling-in criterion (Hughes and Griffiths 1997). Similarly, Imamura found that clinicians

were apt to use obesity as a 'list-limiting' factor for hip replacement surgery (Imamura et

al.1996).

Langham, in a retrospective record review, found that smokers were less likely to receive

bypass surgery within their maximum recommended waiting time (Langham et a|.1,997).

Kee found a similar relationship between smoking and wait times, but that a positive

family history for coronary disease predicted a shorter wait for bypass surgery (Kee and

Gaffirey 1995). Kee also found that patients may be accepting of lifestyle factors as a

criterion for prioritization. Patients who were waiting for angioplasty were asked ques-

tions about who should take priorify for bypass surgery (Kee et al. 1991). Patients who

were smokers \ryere more likely to say that non-smokers should take priority.

ê
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Pope in her work with hospital admissions clerks noted that patient behaviour was a crite-

rion that the clerks used. If a patient went on holiday or did not accept a date offered, this

was perceived as undesirable behaviour.

'The fireman was typical. This man rings up and says that his condition was af-
fecting work, he might lose his job. So we rushed round arranging everything and
then when we phoned him up and said to come in he said, "oh well I can't do that
I'm going on holiday."' (page 202)

t

196

Two studies investigated the effect of scheduling delay on waiting times. Both of these

were in the stronger-evidence category. Hadjistavropoulos found that apatient's own de-

lay of cataraçt surgery was one of only two significant predictors of a longer wait, the

other being the surgeon's waiting list length (Hadjistavropoulos et al. 1998). Sobolev

modelled the effect of scheduling delays, either patient- or surgeon-initiated, on the pro-



portion of patients admitted for vascular surgery within the recommended time, and con-

cluded that these delays needed to be accounted for in measuring access to care (Sobolev

et al- 2001a). While this seems patently obvious, many waiting time measures are not

designed to take that factor into consideration.

Provider characteristics

Hospital characteristics
Choice of hospital can influence the length of the wait, although this may be related to

choice of surgeon, since many surgeons operate in only one or two hospitals. When Katz

reviewed long waiting lists for bypass surgery in Vancouver, he noted that three of the

fourteen cardiac surgeons had2/3 of the waiting list and they practised at the two longest

wait hospitals (Katz et al. l99l). Several characteristics of hospitals have been explored

as potentially affecting waiting times. Descriptive studies have suggested a number of

characteristics that are associated with differences in waiting times by hospital: number

of operating room sessions (Aiono et al. 2000), number of hospital beds (Aiono et al.

2000), occupancy (Pope l99l), availability of surgeons, nursing and support staff (Katz

et al. I99I; Harley 2001; Sheldon 2001),length of stay (Ellis 1991; Marrin 1995), and

number of emergency surgeriês (Pope 1991; Ellis 1991). Few of these have been ex-

plored further.
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Harley noted that higher throughput per bed, lower average length of stay and lower oc-

cupancy explained 3yo,7o/o and 60/o, respectively, of the variation in waiting times be-

fween hospital districts. (Harley 1988). Several studies have noted that the availabilitv of



specific resources on site can affect waiting times for advanced cardiac interventions.

Having a cardiologist, a catheterization lab, or surgical services on site appears to be re-

lated to a shorter wait than not having these resources (Singh et al. 1999;Naylor et al.

1993a)' Coyte found that waiting times for knee replacement in Ontario were longer for

teaching hospitals compared to non-teaching hospitals.

In summary, while there are recognized differences in waiting times between hospital,

little has been done to investigate the reasons for these differences.

Surgeon
Choice of surgeon often affects the wait since different surgeons have different waiting

lists and times. Yet often the size of the discrepancy is unknown. In most of Canada, for

most surgical procedures, waiting lists are maintained-and kept secret-by individual

surgeons. In a survey of 17 British Columbia hospitals in 1992, it was found that indi-

vidual surgeons maintained their lists in59Yo (n: 10) of cases, surgical departments in

24% (n:4) and admissions/operating room departments in l8%o (n: 3) (Amoko et al.

1992). There is no evidence to suggest that the practice in BC is atypical in Canada.

Sharing of information on waiting list size with general practitioners and with patients

can help to effect a redistributlon of patients (French et al. 1990; Earwicker and Whynes

1998). Patients and their referring doctors can experience shorter waits if they refer to a

different doctor, or if waiting lists are centrally managed and patients are referred to the

first available slot (Naylor 1991).
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Long wait lists are perceived as a status syrnbol, a sign of surgical excellence. The very

existence of a wait list proves that there is a demand for that surgeon's services. pope

quotes a GP defending a consultant colleague, saying: 'He hasn't got a waiting list . . .

it's not that he's no good, but he hasn't got a waiting list. (Pope and Roberts 1991). Or, as

a family doctor I interviewed stated:

About the differences in surgeons' fwaiting times] and that sort of thing, there's a
reason for that. I mean, there's a reason why some surgeons attractpeople, and
some surgeons don't. And some of it may be bedside manner and some of it mav
be competency. And some of it, like, there are surgeons who I won't refer to, I
wouldn't refer my dog to, cuz I know, I've been in the operating room when
they're operating and I just refuse to send somebody there, because I don't trust
them. And the ones I do trust, I send people to, but then, everybody else does
too.

This raises the issue of quality. The size or length of a surgeon's waiting list should not

be a reflection of surgical excellence. Other, more objective, measures should be used to

monitor surgical outcomes. If these more objective reviews demonstrate poorer out-

comes, then appropriate actions, such as retraining or removal, should be taken.
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Long wait lists can also be used as bargaining tools for more resources (Pope and Roberts

1991; McDonald et al. 1998). Despite this advantage, surgeons are often reluctant to

share these data, or to cooperate voluntarily in efforts to centralize and monitor wait

times' A case in point: V/innþeg's attempts to centralize cardiac, cataractand knee/trip

replacement waiting times. All ophthalmic surgeons in 
'Winnipeg 

submit their patients,

names to a Catarcct Surgery'Waiting List Registry, but the data have not been shared

with funders, referring clinicians or the public. The Cardiac Surgery and the Total Joint

Replacement Registries, managed by the Winnipeg Regional Health Authority, a¡e vol-



untary; registries had not been mandated because surgeons feared that the V/RHA would

then redistribute workload. The result is incomplete data in both of these registries.

There may be several reasons for this reluctance to participate. For one, as long as sur-

geons are paid in a fee-for-service system, there is no incentive for Surgeon A to cooper-

ate with Surgeon B, if doing so will decrease Surgeon A's income. Also, surgeons may

view their waiting lists as belonging to them, and the mandate to centralize and publicize

average waiting times can be perceived as an infringement on physicians' autonomy.

Furthermore, long lists can be used by surgeons to encourage patients to have the surgery

privately where such an option exists (Pope and Roberts 1991; Bloom and Fendrick

1987;Light 1996; Armsrrong 2000; DeCoster er al. 199g).

CsaprrRFouR

As with the variation in waiting times between specific hospitals, the reasons for varia-

tion in waiting times between surgeons has not been explored in depth. Yet it seems a

widely prevalent characteristic. Unfortunately, patients are often not provided with in-

formation about differences in waiting times between surgeons, so that they could choose

to go to a surgeon with a shorter wait.
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Systern Gharacteristi cs

Rate of surgery
It is a common belief that waiting times are influenced by the rate of surgery, and that if
more surgery is performed, waiting times will decrease. The evidence in this regard is

equivocal and has already been discussed in the first chapter of this thesis. To summa-



nze,there are examples of infusions of public funds reducing the wait list (Edwards

1997; Naylor et al. 1993b; Parmar 1993; Rao and Burd 1997). There are also examples in

which an increase in the procedure rate was associated with an increase in the wait list

(Goldacre etal.1987; Hanning and Lundshom 1998; Williams 1990; Sheldon 2000;

Nordberg et al. 1994). Goddard used NHS data from Scotland to empirically test a model

of the demand function for surgery, and found evidence that waiting times varied in-

versely with surgery rates (Goddard and Tavakoli 199S). (lnterestingly, he noted that

there was more inter-regional variation than variation over time.) The drawback of this

study was the limited amount of data available. In Manitoba, the number of cataract sur-

gery procedures increased by 32Yo from 1992/93 to 1996197. This ïvas accompanied by a

U-shape in the median waits: an initial decrease from 16 to 11 weeks, followed by an in-

crease back to l8 weeks (DeCoster et al. 1998). In the United Kingdom, when there were

major government-funded initiatives to reduce waiting lists, the number of people waiting

increased, even though the average wait time remained the same (Green 1999: Hamblin

et al. 1998).
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Increased resources may also contribute to a change in the criteria for surgery, causing

more patients to be assessed as surgical candidates. That would be one explanation for

the fact that when the surgerytrate increased in the UK, a constant proportion of referred

patients went on to surgery, despite an increase in referrals (Hamblin et al. 1998). How-

ever, this raises a question about appropriateness. ln a review ofthe appropriateness of

coronary bypass surgery in areas with different surgical rates, there were more low-

benefit cases performed in higher-rate areas (Hux et al. 1995). After an increase in cata-



ract surgery funding in Sweden, patients were found to come to surgery with better visual

acuity, and a higher proportion of patients were classified as needing surgery for social

reasons (Hanning and Lundstrom l99B).

Presence of competition
There has been a great deal of debate lately in Canada about the desirability of a parallel

private sector in health care. The proponents of such a system argue that increased com-

petition will guarantee more efficiency and thus an improvement in accoss to health care

for all. Another argument is that the private sector would act as an escape valve, reducing

pressure on the public system. (These two arguments seem to be in contradiction to one

another. Having a private sector would increase pressure to become more efficient, but

would supposedly decrease pressure by taking away some of the patients, yet the patients

that the private sector would 'take away' would likely be the low-risk, low-cost patients,

not the chronic, complicated, high-cost patients.)

Cneprpn For¡n

The available data indicate that, while having competition is beneficial to those who can

take advantage of it, i.e., those who can pay for private insurance, it does not appear to

lead to shorter waiting times in the public sector (DeCoster et al. 2000; Marber et al.

1 99 I ; Dowling 1997). Even if the surgery is publicly financed, the presence of a com-

petitive market appears to drife up waiting times. V/aiting times for cataract surgery in

Alberta were longest where all of the surgery was contracted out to the private sector,

even though it was publicly financed (Armstrong 2000).
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Type of surgery
Anecdotal evidence points to concerns about waiting times for certain procedures and

services in Canada: cardiac surgery, cataractsurgery, total kneelhip replacement and MRI

being the ones that are most frequently mentioned in the media coverage. A number of

studies confirm that different kinds of elective surgery are subject to different waits.

General surgeons in Winnipeg state that patients who need hemia repairs can be sched-

uled at the patients' preference. However, the same is not true for ophthalmic surgeons

and cataract surgery. Manitoba data show that the median wait after a visit to the operar-

ing surgeon for hernia repair or cholecystectomy was 33 days in lggS/gg,but for cataract

surgery, it was 18 weeks. Nova Scotia data reveal a similar pattem: mean cholecystec-

tomy and catanact surgery waits of 39 andl20 days, respectively, in1995196 (Nova Sco-

tia Department of Health 1996). Studies in UK and Australia have also found that certain

types of surgery---often cataract, total joint replacement, and some general surgical pro-

cedures-comprise most of the long waits. (Clover et al. 1998; Gudex et al. 1990; Da-

vidge et al. 1987). This issue is important in terms of reallocating health care dollars be-

tween types of health care services.

Year of surgery
The health care system is a dynamic one. There are changes in techniques, in diagnostic

capabilities, in technology, inpatient preferences, and in how the system is funded and

organized over time. Looking at changes in wait times may capture the effect of some of

these changes. Two Canadian studies noted increases in waits over time (DeCoster et al.

2000; Mayo et al. 2001). In comparing 1997198 and 1998/99 with the previous five years,

I found that median wait times for seven of eight elective surgical procedures had shown

statistically significant increases. Mayo looked at changes in wait times for breast cancer



surgery in Quebec. In multivariate analysis, wait times were found to increase signifi-

cantlyfrom29 daysin 1992to42days in lggS,afteradjustingforageandcancerstage.

Hypotheses generat¡on

The last stage of this paper is to use the literature to guide the generation of hypotheses,

which will be used to guide the selection of variables to be modelled in the next chapter.

The literature review highlighted several characteristics associated with variation in

waiting times for elective surgery. Even though most of the papers reviewed did not per-

tain to cataract surgery, they will be used as guides. I will also include other information

in this discussion since:

In most deductive research, hypotheses are generated from the researcher's previ-
ous research, from library research and the results of other's work, and from in-
tuitive knowledge of the phenomena. This information is used to generate hy-
potheses by demonstrating relationships and testing the predictive value of spe-
cific variables. (Morse and Field 1995) (p.7)

Although the characteristic with the most evidence was urgency, i.e., higher urgency was

associated with shorter waiting times, only one of the papers focussed on cataract specifi-

cally (Churchill et al. 2000). In that study, several pnoritization criteria were correlated

with actual waiting times for ðataract: visual acuity, coexisting visual comorbidity, threat

to independent living or employment, any additional disabilities, visual impairment per-

ceived by patient. The five criteria were generated based on interviews with ophthal-

mologists. Only the third criterion-threat to independent living or employment-was

significantly correlated with waiting time, and the overall score was weakly negatively

correlated, suggesting that clinicians prioritize based on clinical factors.
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It has been found that visual acuity alone is not a good indicator of the need for cataract

surgery, since visual acuity does not correlate well with dysfunction Qriorregaard et al.

1998b). Guidelines emphasize the patient's subjective assessment of interference with

the ability to carry out daily activities, rather than measures of visual acuity alone (BC

Council on Clinical Practice Guidelines 2000; CataractGuideline Management panel

1993). Consequently, the Cataract Surgery Waiting List Registry uses a measure of visual

function in its priorifizationscore, and does not include measures of visual acuity. Un-

forhrnately these data were not made available to me.

Other patient characteristics that were explored include age, sex, socioeconomic sratus,

employment status, region of residence, and patient behaviour. Age was generally not

related to variation in waiting time, although a couple of descriptive papers stated that in

ophthalmology, there was a high proportion of people on the waiting list who were older

than 65. The¡e is some research evidence that points to poorer outcomes of cataract sur-

gery with increasing age (Mangione et al. 1995; Norregaard et al. 1998b; Wong 2001),

however that does not mean that older individuals receive no benefit. The CSWLR does

not consider age in its prioritization score because 'it was felt that it would be socially

unacceptable to penalize older patients' (Bellan and Mathen 2001). I believe that ase is
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related to the wait for cataracfsurgery, with younger patients receiving higher priority,

although that may be related to other factors such as work or driving impairment, for

which I have no measure.



With respect to gender, in univariate analysis, I found that female patients had signifi-

cantly longer waiting times for cataract than males. No other study found this relationship

for cataract surgery in particular, or for non-life-saving surgical procedures in general.

(Even if age and sex were not thought to explain some of the variation in waiting times,

they would be included in any multivariate model because it is standard practice to adjust

for them.)

There is some evidence to suggest that patients living in lower socioeconomic status ar-

eas may be disadvantaged in access to cardiac surgery; however, there is little evidence to

support this relationship for other types of surgery. In Canada's publicly financed health

care system, there should be no difference in wait times according to SES. In my earlier

work, I found no relationship between neighbourhood income level and waiting times

over a variety of procedures. However, this analysis was limited in several ways: it in-

cluded only Winnipeg residents, it used neighbourhood income, an ecologic variable, as

the measure of SES, and it did not control for other variables. These limitations will be

addressed in the next chapter.
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There is some evidence that clinicians consider employment when prioritizing patients.

Churchill's study, described eårlier, found this. Furtherïnore, threat to employment is a

criterion in the Cataract Surgery Waiting List Registry, so one would expect it to be re-

lated to shorter waiting times. Unfortunately, once again,I was not allowed to access this

information.



Two studies found that a scheduling delay predicted a longer wait time for surgery. While

there is a field in the CSWLR that pertains to posþonement, that field is not available to

me. Delays are not always patient-initiated; sometimes they are related to other health

problems. Therefore, I am incorporating several measures that might indicate a 'sicker'

patient: being hospitalized while waiting, an ambulatory care case-mix grouper, number

of different drugs and living in a nursing home. Another reason to include measures of

health status is that, while not associated with waiting times, poorer general health status

has been associated with poorer outcomes of cataract surgery (Norregaard et al. 1998a),

which argues that surgeons may consider this factor when prioritizing patients.

Related to the issue of general health status is that of ocular comorbidity. There are three

recognized ocular comorbidities that predict poorer outcomes of cataract surgery:

glaucoma, age-related macular degeneration, and diabetic retinopathy (Desai 1993; Nor-

regaard et al. 1998b; Mangione et al. 1995). I would hypothesize that patients with these

conditions would have longer waiting times. However, there are problems with the accu-

racy and completeness of the claims data that prevent me from using these ocular comor-

bidities.
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The last patient variable to be%onsidered was region of residence. At least twelve studies

noted that waiting times vary between regions. Therefore, I will include that as a potential

predictor. I noted that in some studies, it was unclear whether 'region' referred to where

patients lived or where they had surgery. ln my study, the location of surgery is V/innipeg



for all patients, but they come from all over the province. Therefore, region will refer to

region of residence, and this will be defined several wavs.

I will also include the site of surgery, and the specific surgeon as explanatory variables,

since these were also commonly noted in the literature. Hadjistavropoulos found that one

of the strongest predictors of cataract surgery waiting times was the length of the individ-

ual surgeon's waiting list. Therefore, volume of surgery may be a relevant indicator. An-

other reason to enter this variable is that when I found differences in public-sector wait-

ing times according to whether or not a surgeon also has a private practice, members of

the Department of ophthalmology advised me that this was more likely because the sur-

geons with a private practice were the high-volume surgeons.

Crnpr¡nFouR

In the literature review, rate of surgery, þresence of competition and year of surgery were

identified as possible predictors of waiting times. My hypotheses would be that rate of

surgery, presence of competition and year would all be related to longer waiting times.

However, only one of these will be relevant for this study: presence of competition.

While all of the surgery is funded publicl¡ some of it is performed at one of two pri-

vately owned clinics.2 The time span is too short to consider changes in rate of surgery or

in year of surgery. t
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' One of the two clinics is the Pan Am Clinic, which was purchased by Government of Manitoba in
April 2001. However, for the time period of this study (Nov 1998 to Mar 2000), it was privately owned.



Gonclusion

Based on the review of the literature, experience and anecdotal information from in-

formed sources, a variety of characteristics have been identified that may be associated

with variations in waiting times. The characteristics which appear to be relevant, but for

which there are no data available in this study are: visual dysfunction, ocular comorbid-

ity, and employment. The characteristics which appear to be relevant but are not applica-

ble to this study include rate and year of surgery. The remaining characteristics that ap-

pear to be relevant and will be entered into the next stage of the analysis are: age, sex,

socioeconomic stafus, general health, region of residence, surgery location, surgeon, and

volume of surgery by specific surgeon.
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Introduction

The last chapter closed with the following paragraph:

Based on the review of the literature, experience and anecdotal information from
informed sources, avanety of characteristics have been identified that may be as-
sociated with variations in waiting times. The characteristics which appear to be
relevant, but for which there are no data available in this study are: visual dys-
function, ocular comorbidity, and emplo¡rment. The characteristics which appear
to be relevant but are not applicable to this study include rate and year of surgery.
The remaining characteristics that appear to be relevant and will be entered into
the next stage of the analysis are: age, sex, socioeconomic stafus, general health,
region of residence, surgery location, surgeon, and volume of surgery by specific
surgeon.

The purpose of this chapter is to discuss work carried out to analyze the effect of various

characteristics on the waiting time for cataract surgery for 6114 patients receiving surgery

in Winnipeg between November 1998 and March 2000, i.e., the cohort that was defined

in Chapter Three.

According to the principles underlying the Canada Health Act, medically necess ary cate

is to be universal, accessible, and publicly administered. In Manitoba, there are no co-

payrnents, premiums or deductibles. Because of these characteristics of the health care

system, one would expect thaðdifferences in access would relate primarily to need and

not to other factors, such as age, socioeconomic status or region of residence. Therefore,

the principle research question to be explored in this paper is: Are there variations in

wait times that can be explained by characteristics other than need?
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Methods

In Chapter 3, a cohort was identified of 6l l4 individuals having first-eye cataraçt surgery

between the dates of November l, 1998 and March 31, 2000 in V/innipeg. This same

cohort will be analyzed here. ln brief, the method used was to split the sample in two, de-

velop generalized and hierarchical models for half of the sample, then test them on the

second half of the sample.

A random sample of 50% of the patients was selected in order to develop the models; the

remaining 50Yo of the cohort was used to test how well the models predicted actual wait-

ing times. The distributions of several characteristics in the two samples were compared

using both Chi-square analysis and Fisher's exact test (on NCSS) to see if the samples

were similar. Both Fisher's and Chi-square can be used to compare two proportions, but

Fisher's provides an exact probability measure whereas Chi-squares are approximate

(NCSS software, version 2000 release April 15, 1999). The difference between the two

is minor unless the frequency of the expected value is less than five, when Fisher's is

recommended (Dawson and Trapp 2001). None of the expected frequencies was less than

five with these datasets). Bonferroni correction was made for multiple comparisons

(Hassard 1991).
I

The outcome variable was the wait time calculated from the Cataract Surgery Waiting

List Registry. Explanatory variables were selected based on the conclusions reached at

the end of the preceding chapter. The variables were: age, sex, socioeconomic status us-

ing the socioeconomic factor index (SEFI), measures of general health status, region of
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residence, specific surgeon and surgeon characteristics, and location ofsurgery. The ra-

tionale for using these variables was described in Chapter Four. Table 5.1 lists and de-

fines each of the variables.

Table

described further in text

Socioeconomic Factor Index: The Socioeconomic Factor Index (SEFÐ was developed at

MCHP using factor analysis oh public-use data taken from the 1996 Canadian census. In

constructing the SEFI, 12 vanables that were available in the 1986, lggl and 1996 cen-

suses were analyzed. Various models were tested with a previously constructed index

5.'l: Explana variables used in models
Variable Definition
age age at dale ofsurgery
SCX

SEFI socioeconomic factor index
number of ADGs number of Ambulatory Diagnostic Groups in year of surgery
number of drugs number of different drugs prescribed in year of surgery
residence in LTC individuals residing in either a nursing home or a chronic care fa-

cility at the date of surgery
hospitalization patients who had at least one hospitalization with LOS > 1 day

betweerl beginning of waiting time and date of surgery
region ofresidence where patient lived at date of surgery, three definitions:-

I )'Winnipeg/non-Winnipeg
2) residence by non-'Winnipeg RHAs and 12 Community Areas in
Winnipeg
3) residence in non-'Winnipeg RHA and 25 Neighbourhoods in
Winnipeg

individual MD surgeon who performed the surgery
clinic/trospital qurgery site: public hospital or a clinic
volume surgeons who performed more than 500 procedures in the total co-

hort were defined as high volume
practice location whether MD did surgery at public hospital only, or both public

hospital and clinic (all surgeons operate in public hospital).
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measure of poor healthl as the outcome variable. From the factor analysis, six socioeco-

nomic characteristics were chosen. These variables are:

1. the age dependency ratio: the population aged 65 or older over the population aged

t5- 64;

2. Unemployment rates: the unemployed divided by the total labour force for that age

group (four age groups were used: 15-24,25-34,35-44, 45-54);

3. Single parent households: per cent of single parent households among households

with children aged 0-14 years;

4. Single parent female households: per cent of single female parent households among

households with children aged 0-14 years;

5. Labour force participation female: women working or seeking work on census day

over all women aged 15 or older; and

6. Education: per cent of residents who reported attaining at least high school diploma

level education (three age groups were used, 25-34,35-44,45-54).

SEFIs have been estimated for various geographic aggregations. Two of these were

available for this study: SEFI_l2 which provides the SEFI for each non-Winnipeg Re-

gional Health Authority (RHA) and 12 Community Areas of Winnipeg, and SEFI_25

which provides the SEFI for åch non-'Winnipeg RHA andl|Neighbourhoods of Winni-

peg. These geographical divisions of V/innipeg were defined by the Winnipeg Regional

t The prototype poor health status index includes hospitalizations for injury, hospitalizations for
acute respiratory infection for young children and seniors, and fertility.
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Health Authority. SEFI has been demonstrated to be highly correlated to premature

mortality, a measure of general health status (Frohlich et al. 2001).

Ambulatory Diagnostic Groups: The Johns Hopkins Adjusted Clinical Group (ACG)

system quantifies morbidity by grouping individuals based on their age, gender and con-

stellations of diagnoses assigned by their health care providers over a defined time period

(Reid et al. 1999).t The ACG system quantifies morbidity by grouping individuals based

on their age and gender and all known medical diagnoses assigned over a defined period

of time, typically one year. The first step in assigning ACGs is to assign patients into

Ambulatory Diagnostic Groups (ADGs) based on all diagnoses over the time period; only

unique codes are used, i.e., if the same diagnosis appears more than once in the time pe-

riod, it is counted only once. There are 32 ADGs and patients can be in none or all of

them. Using the number of ADGs, age and sex, each patient is then assigned to one of 92

mutually exclusive ACGs. By converting the categorical ACG into an ACG index, it has

been found to be significantly and highly correlated with other population health status

measures such as premature mortality rates, chronic disease mortality rates, and diabetes

prevalence in Manitoba (Reid et al. 1999). Since the ACG is a categorical variable, the

number of ADGs were used as a measure of health status, since individuals with a higher

number of ADGs can be e*p.ltrd to have more health problems.

' Some of the information in the description of ACGs, SEFI, and drugs is from MCHp's concept
index at: http://www.umanitoba.ca./centres/mchp/concepts.
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Number of different drugs: The Drug Program Information Network (DPIN) contains

pharmaceutical information for the entire province from retail pharmacies and nursing

homes. Missing from the database are pharmaceuticals dispensed to hospital inpatients

and to Status First Nations from Nursing Stations. ln an assessment of data quality, pre-

scriptions dispensed for a one-week period from a sample of pharmacies were compared

to entries in the database. Overall, 93.0% (95% CI,92.4%-93.6%) of prescriptions were

entered into the database, although the correspondence between prescriptions and entries

for Status First Nations was lower atl9.7Yo (95yo CI,78.0%-81.4%) (Metge et al.

1999a). Several different concepts have been developed at MCHP to measure the popu-

lation's use of pharmaceuticals; one of these is 'Number of different drugs dispensed'3

over a specified time period (Metge et al. 1999b). In this analysis, it was defined as the

number of different drugs dispensed to the patient during the same fiscal year as the date

of surgery. For this cohort, the number of different drugs correlated highly with number

of ADGs; the correlation coefficient was 0.58 (p < 0.0001).

Region of residenc¿: This was defined in several different ways. First was a dichoto-

mous variable for whether a patient lived in Winnipeg or not. In the second and third

method, persons living outside of Winnipeg v/ere classified according to the Regional

Health Authority (RHA) in wåicfr they lived. Manitoba is divided into l2RHAs. Winni-

peg is one RHA, but it contains roughly 600/o of the population. Therefore, V/innipeg

has been divided by the Winnipeg Regional Health Authority ínto 12 Community Areas,

and sub-divided into 25 Neiehbourhoods.

' Drugs are defined at the 4th level of the Anatomical Therapeutic Chemical (ATC) classification sysrem.
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Volume: Responses by the Department of Ophthalmology to previous work on waiting

times suggested that volume of surgery might be an important characteristic with respect

to waiting times. In exploring this characteristic, high-volume surgeons were character-

ized in several different ways: surgeons performing more than the mean number of cases

(n:8), surgeons performing more than the 75th percentile of cases (n: 5), surgeons who

performed more than 500 cases (n : 7). It was not immediately clear which definition to

use. Volume \vas also categorized into five groups: < 100 procedures , 100-299,300-499,

500-599 and 600+ procedures. Table 5.2 illustrates the number of patients, mean and me-

dian waiting times (from the Registry) using these different categories. A big jump in

median waiting times occurs when the number of procedures goes to 500 or more. Based

on this analysis, high-volume surgeons were defined as those who performed 500 or more

procedures.

Table 5.2: Wait times in days (from Cataract Surgery Waiting List Registry) according to
volume of surqery performed

surgeons inthe200-299 or 400-499 range, so the labels are correct. The number
of surgeons in each volume category was not included to ensure privacy.

Practice locatíon: In my earlier research, surgeons who operated both in the public hos-

pital and in a private clinic were found to have the longest public-sector waiting times

(DeCoster et al. 1998; DeCoster et al. 2000). At the time of that research, patients who

SU

Volume of proce-
dures

Number of patients Mean waiting time Median waiting time

< 100 418 92.6 80
101 to 199 477 tt7.6 104
300 to 399- 992 148.0 105
500 to 599 2t99 238.0 209

600+
"2029 196.0 175

re were no
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opted for surgery at apnvate clinic were charged a facility or tray fee of approximately

$1000. That is no longer the case; since January 1999 Manitoba Health pays all costs

whether the surgery is performed at the public hospital or a private clinic. Therefore, one

would anticipate that there would no longer be a difference in waiting times between a

clinic or the hospital for surgeons who operate in both settings. This variable was entered

in order to test that hypothesis.

Modelling
Several characteristics of the data are worth mentioning here. First, the distribution of the

data is not normal but is positively skewed. Several researchers have overcome this ob-

stacle by log-transforming the outcome prior to analysis so that parametric tests can be

used (Coulter and McPherson 1987; Goddard and Tavakoli 1998; Shaw and Shorft 2000).

Accordingly, the outcome, waiting time from the Cataract Surgery Waiting List Registry,

was log-transformed for all regression models.

The other characteristic of the data is that they exhibited a nested, or multi-level, struc-

ture. While some of the characteristics of interest described patients, e.g., age, sex, some

described surgeons, e.g., volume of surgery. Furthermore, each patient had one, and only

one surgeon, making it relativlly easy to define surgeon as the second level of the multi-

level hierarchy. These factors suggest the use of hierarchical linear modelling (HLM)

techniques. HLM assumes that the data are not independent of one another. The clearest

example of non-independence would be in the case of repeated measurements on the

same individual. For instance two blood pressure measurements on Individual M will
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likely be more similar than a blood pressure measurement on lndividual M compared to a

blood pressure measurement on Individual K. Whether or not observations are independ-

ent of one another is often not so clear-cut. If patients of different family practitioners

were measured on several health characteristics, these measures might not be independent

because of the continuing relationship between patient and family practitioner and the

influence the physician has on the patient. This argument loses strength for the patients

in this study who see ophthalmologists on a referral basis for a specif,rc surgical proce-

dure. In other words, the argument for independence between patients is stronger for spe-

cialist surgeons.

Two methods were used to develop the models, so that comparisons could be made be-

tween them: Hierarchical Linear Modelling (HLM) and GeneralizedLinear Models

(GLM). Generalized Linea¡ Models were generated using SAS software, Version 8.2 of

the SAS System for Sun or Solaris Operating Systems, Copyright 1999-2001, SAS Insti-

tute Inc. Hierarchical Linear Models were generated using HLM5 software, Version 5.00

for {lND(, Copyright 2000.

To develop the GLMs, first the regression equation for each individual variable was esti-

mated and those with a p-vattfu of < 0.10 were kept. Next, to develop the multivariate

model, each variable was entered in turn, depending on the proportion of the variation it

explained 1R2) in the univariate analyses. As each variable was added, if the proportion

of the variation explained improved significantly, then it was kept in the multivariate
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model. The only exceptions to this general rule were age, sex and SEFI, which were kept

as control variables, regardless of significance.

HLM is a relatively new technique of analysis and consequently the process for its use

and interpretation are still evolving. The first step was to run a null model, after which

groups of variables were added in the following fashion:

l. age, sex, SEFI (level 1)

2. region coded by RHA and 12CAs in Winnipeg (level l)

3. region (Winnipeg/non-V/innipeg), number of ADGs, number of different drugs

(level 1)

4. clinic, hospitalization while waiting, residence in a nursing home or chronic care fa-

cility (level 1)

5. volume of surgery, practice location (level2)

As each level I model was run, the ouþut was examined to see if the variable was sig-

nificant at approximately 0.10 or less, and if there was significant variation between level

2 variables in this characteristic. To illustrate, age was found to be significant with a p-

value of 0.025 and therefore explained variation between patients, but in the 'fînal esti-

mate of variance componentsþsection, the p-value was ) 0.5, which means that age did

not explain the variation in wait times between surgeons.

As the final models were reached, the resulting regression equations were tested against

the observed outcomes using the second half of the dataset. The correlation between the
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predicted values and observed values was calculated to evaluate how well the generated

model worked (by finding the R2) . One of the problems with the HLM ouþut is that

there is no statistic available to tell how much of the variance is explained by the model, a

statistic which is provided automatically for the GLM with the SAS ouþut. In order to be

able to compare models, it was necessary to use the model parameters from HLM on the

same dataset that was used to generate the model in order to measure the proportion of

the variation explained.

Results

An examination of the mean and median waiting times for the entire cohort of 6114 pa-

tients suggests which characteristics might be important for explaining variation in wait-

ing times. Table 5.3 shows the distribution as well as the mean and median waiting time

according to age, gender, number of ADGs, number of different drugs, region of resi-

dence (RHAs and Community Areas of Winnipeg), hospitalized while waiting, residence

in long-term-care (LTC) facility, site of surgery (hospital/clinic), surgeon, surgeon's vol-

ume (high/low), and practice location. SEFI is not shown since the index is assigned ac-

cording to region of residence and therefore the distribution and wait times are the same

as the relevant region of resi&nce.

Women have waiting times somewhat longer than men, and patients aged 65 and older

appear to wait longer than younger patients. There do not appear to be differences in

waits according to number of ADGs or number of different drugs. Patients having their

surgery in a hospital rather than a clinic appear to have slightly longer waits. Having a
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hospitalization while waiting seems to be associated with a longer wait, while persons

living in a LTC facilify had a slightly shorter wait. Although there is variation in wait

times according to region of residence, no clear pattems emerge. Winnipeg residents and

non-Winnipeg residents have similar median waiting times, 164 and 161 days, respec-

tively (not shown).

Mean and median waiting times vary considerably by surgeon. Mean waiting times range

from a low of 67 days (MDl1) to a high of 359 days (MD19). Median waits range from a

low of 6l (MD1l) to a high of 399 days (MD19).4 High-volume surgeons had longer

waits, as did surgeons who operated in both hospital and clinic. There is considerable

overlap between practice location and volume: all high-volume surgeons operate at both

the hospital and clinic; eight of the eleven low-volume surgeons operate only at the hos-

pital.

" It may be noticed that the median wait time for MD19 is longer than the mean; this is correct. For
this surgeon, lTYo ofpaúents had very long waits, over one-and-a-halfyears.
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able 5.3: ive data for 6114 cataract surqerv patie nts
ll/øitine time lltøitins time

Chørøcterístic Namber Mean Median Chøracteristic Number Mean Median
Gender Surseon

females 3 860 198 173 MDl 651 ¿)t 272
males 2254 r77 t47 MD2 179 134 109

Age MD3 552 205 212
0-50 227 160 128 MD4 )/) t73 t9l
5t-64 752 167 144 MD5 40 105 ltl
65-84 4320 r95 r69 MD6 751 Ltl 161
85+ 810 196 168 MD7 78 ll 73

No of ADGs MD8 76 75 64
l-3 ADGs 1029 186 l6l MD9 81 rl4 109
4-7 ADGs 459 189 162 MDlO 304 80 16

8-10 ADGs 33 l3 193 167 MDl1 150 67 ol
I l+ ADGs 1l9l 190 160 MD12 372 aÀ^¿+z 280
unassisned t22 166 133 MD13 t48 149 154

No of druss MD14 316 103 97
l-4 drues 1572 189 r70 MDI5 82 75 62
5-9 druss 11 A1 r93 164 MD16 6l 130 86
10+ druss t795 r86 156 MD17 626 r63 151

Site MDIS 511 215 205
Hospital 4902 t9r 161 MD19 561 3s9 399
Clinic t2t2 186 155

Ifospitalized dur ns wait Practice Location
yes 542 269 258 hosoital It23 101 87
no 5566 t82 156 hosn + clinic 499r 210 191

Resided in LTC Volume
yes 121 t8l 154 Hieh /1'r'r 1 218 r97
no 5987 190 t63 Low I 887 128 99

Residence Residence (continued)
lVinnipes CAs RHAS
St James-Assin 456 184 r61 Central 484 205 172
Assiniboine S 190 200 168 N Eastman 150 t70 153

Fort Garrv 301 195 178 S Eastman 26r 169 t2l
St Vital 388 195 r6l Interlake +23 179 149

St Boniface 286 196 1s9 Nor-Man 57 185 161
Transcona r3t 193 194 Parkland 170 236 229
River East 618 179

a
149 Bumtwood/

Churchill
69 184 163

Seven Oaks 404 t93 tt8 Brandon 95 162 t42
Inkster 138 r70 ls5 Marquette 87 196 r62

Pt Douslas 311 177 t66 S Westman ts8 2t7 191
Downtown 410 190 r68

River Heishts 459 201 t74
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Comparing the distribution between the split dataset
The cohort for study consisted of il14 patients. A random sample of 50o/o of these pa-

tients was drawn, and this 'first-halfl sample was used to develop all models. Table 5.4

shows the distribution of certain characteristics between the two datasets, and also the

results of the Fisher's exact test (the chi-square tests produced very similar p-values).

Although the proportion of patients for two of the surgeons (MDl and MDl0) appears to

be significantly different between the halves because the p-values are ( 0.05, because of

multiple comparisons the critical p-value was set to 0.0001. Therefore, there were no

significant differences in the distributions between the first-half and second-half datasets.

able 5.4: of distribution of solit dataset
Charac-
teristic

Per cent
in first-
half

Per cent
in second
half

Fisher's
exact test
p-value

Charac-
teristic

Per cent
in first-
half

Per cent
in second
half

Fisher's
exact test
p-value

Gender Surseon
females 63.7% 62.6% 0.68 MD1 Ll.6% 9.8% 0.04
males 36.3% 37A% MD2 3.2% 2.7% 0.29

MD3 8.8% 9.2% 0.63
Age MD4 9.6% 9.2% 0.63
0-50 3.4% 4.1% 0.t7 MD5 0.7% 0.7% 1.00
51-64 rt9% 12.7% 0.91 MD6 12.4% 12.2% 0.88
6s-84 71.6% 69.8% 0.54 MD7 r.3% 1.2% 0.91
85+ 13.t% 13.4% 0.79 MD8 T.T% r.4% 0.30

MD9 r.4% t.2% 0.65
Location MDlO 4.2% 5.8% 0.01
clinic 20.6% 19.1% 0.23 MDlI 2.3% 2.7% 0.36
hospital 79.4% 80.9% MDI2 5.6% 65% 0.17

ß MD13 2.2% 2.6% 0.36
Residence MD14 49% 5.5% 0.33
Wpe 67.9% 67]% 0.91 MDI5 t.4% r.3% 0.74
non-Wpg 32.1% 32.3% MD16 t.0% r.0% i.00

MDIT 10.6% 9.9% 0.45
MD18 8.7% 8.0% 0.38
MD19 9.2% 9.r% 0.93
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Developing the Generalized Linear Models
Univariate linear models were developed for each variable, to determine if it explained a

significant proportion of the variation in wait times. Variables that were found to be sig-

nificant at the 0.10 level are listed in table 5.5 along with the proportion of the variation

1n'z; in logged waiting times each explained. None of the 'health status' measures (num-

ber of ADGs, number of different drugs, residence in long term care) were found to be

signif,rcant. Neither was the location of surger¡ i.e., clinic or hospital. 'When 
region of

residence was taken to the level of neighbourhoods, none of the Winnipeg neighbour-

hoods were found to be significant.

Table 5.5: Variables that were ficant in the univariate models
Variable variation explained

Sex 0.7%
Age 0.7%
Region of residence (RHA and 12 CAs of Winnipes) T.6%
Region (Winnipee vs. non-Winnipee) 0.r%
SEFI (for RHA and 12 CAs of Winnipee) 0.r%
Hospitalized during wait 3.r%
Volume (high vs. low) 13.3%
Practice location 13.r%
Surseon 29.7%

In developing the multivariate GLMs, age, sex and SEFI were entered initially since a

previous decision had been mçde to include them as control variables. Then each variable

that had been significant in the univariate model was entered in decreasing order of its

impact on explaining the variance.

The following tables (5.64 to D) illustrate the additional explanatory value attributable to

each variable. In each table the variables that were in the previous model are in the first
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row, then the additional variation that was attributable to the new variable alone was

tested to determine if it significantly improved the model. Individual MD is the predictor

that contributed the most to the model: when it was added to age, sex and SEFI, the ex-

plained variance increased from l.3Yo to 30.ïYo, and the F-statistic was 73.44 with 1g de-

grees of freedom, which was highly significant. The only additional variable to improve

the model was being hospitalized during waiting. Although volume and practice location

were significant in the univariate models, they were not included in the f,rnal model be-

cause they were highly correlated with MD.

Tables 5.6.4 to C.: lmpact of each additional variable in the multivariate linear model

Table 5. SEFI, MD; R'= 0.3075
Variables d.f. SS MS F p
Ase, sex, SEFI a

J 20.17
MDs 18 462.65 25.7 73.44 < 0.001
Error 3028 1087.26 0.35
Total 3049 r570.1

Table 5.6.8

3284

R26.4:

R2e, sex, SEFI, MD, hosp; R'= 0.3251
Variables d.f. SS MS F p
Age, sex, SEFI, MD 2l 482.82
hosp I 27.70 27.7 79.1 <0.001
Error 3027 t059.57 0.35
Total 3049 1s70.08

able 5.6.G: Age, sex, SEFI, Mp, hosp, residence by RHA/CA: R2 = 0.
Variables d.f. SS MS F p
Age, sex, SEFI, MD, hosp 22 sl0.s2
residence bv RHA/CA 21 5.16 0.246 0.70 NS
Error 3007 r054.4 0.3s
Total 3049



able 5.6.D: Age, sex, SEFI, MD, -Wpq residence: R
Variables d.f. SS MS F p
Age, sex, SEFI, MD, hosp 22 5t0.52
residence by Wpe/non-Wpg I 0.46 0.46 L30 NS
Error 3026 10s9. r 0.35
Total 3049
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0.3255

The final GLM included age, sex, SEFI, MD and hospitalization, and it explained 32.5%

of the variation in waiting times. All first-order interactions were tested and none were

significant. The parameter estimates are in Table 5.7 below. The model was tested aeainst

the second-half sample where it explained 34.3% of the variance.

Table 5,7: Parameter estimates from qeneralized li modelnear
Parameter Estimate Standard error t- Value Pr>ltl
Intercept 5.0002 0.0823 60.73 < 0.001
Age 0.0039 0.0010 3.72 0.002
Sex 0.1041 0.0225 4.62 < 0.001
SEFI 12 -0.0108 0.0113 -0.96 0.3369
hosp 0.3382 0.0380 8.90 < 0.001
MDI -0.70r4 0.0680 -10.33 < 0.001
}/4'D2 -0.2929 0.0479 -6.1 1 < 0.001
MD3 -0.3831 0.0470 -8.17 < 0.001
MD4 -0.9060 0.1361 -6.66 < 0.001
MD5 -0.3626 0.0440 -8.24 < 0.001
MD6 1.1811 0.0989 1 1.95 < 0.001
MD7 -r.2337 0.1093 r1.28 < 0.001
MD8 -0.7071 0.0958 -7.38 < 0.001
MD9 - 1.1068 0.0613 - 18.05 < 0.001
MDlO -r.22t8 0.0780 -t5.61 < 0.001
MDl1 -0.09s8 0.0551 -1.74 0.0819
MD12 -0.3608 w.0792 -4.55 < 0.001
MD13 -0.8879 0.0s80 -T5.32 < 0.001
MD14 -t.3215 0.0957 -13.81 < 0.001
MD15 -0.6312 0.1t26 -5.6r < 0.001
MD16 -0.3s46 0.0456 -7.77 < 0.001
MD17 -0.r7s9 0.0481 -3.66 0.003
MDIS 0.2380 0.0474 5.02 < 0.001



CHerrsnF¡v¡ 244

Development of l-lierarchical l-inear Models
The dataset for the Hierarchical Linear Models was organized,into two files. In the Level

1 file, the patient-specific variables were included: age, sex, SEFI, number of ADGs,

number of different drugs, whether hospitalized while waiting, whether resident of a long

term care facilit¡ region of residence (RHA/CA) and surgery location (clinic or hospital).

The second file included the level 2 units: specific MD, volume of surgery (high/low) and

practice location (hospital vs. hospital and clinic). As noted previously, there is consider-

able overlap between practice location and volume.

The process for adding variables was described previously. The null model showed that

there was significant variance between Level2 units, meaning that there was significant

variation in waiting times befween surgeons. Based on the significance of the correlation

coefficients and the variable's ability to predict variation between surgeons, the initial

'ftnal' model included volume (high/low), sex, age, hospitalized while waiting, residence

in a LTC facility, and SEFI. (SEFI was not significant but was kept as a control variable.)

Four of the Level 1 variables: age, sex, hospitalized while waiting, and SEFI, were found

not to vary between surgeons. That is, they did nothing to explain the variation between

surgeons. Residence in a LTC facility was somervhatpuzzling. On its own, it was not

significant, however both vohlme and practice location had a significant effect on this

variable: if a LTC resident had a high-volume surgeon, that increased waiting time, but if
the surgeon operated in both hospital and clinic, that had the effect of decreasing waiting

time. Since most high-volume surgeons also practised in both settings, the effect was al-

most neutral. However, for a low-volume surgeon who operated in both settings, the wait
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would be significantly shortened. Volume was found to be significant in explaining

variation between surgeons, but practice location was not.

The regression equation from the hierarchical linear model was:

log (wait): [4.535150 + (0.6]6349*volume)l +
(.067568 * sex) +
(.003287 * age) +
(0.236709 * hospl) +
[(0.241668 + (1.087010 * volume) + (-1.461243 * pracloc)) * resid] +
(-0.013682 * SEFr)

This equation was tested on both the first-half and the second-half of the sample to assess

how much of the variation was explained by this model. The model explained 32.3% of

the variation in waiting times for the first half of the cohort, similar to the 32.5%of the

variation explained by the generalized linear model. When used to predict waiting times

for the second half of the cohort, the calculated R-square was 34.r%.

Volume had been dichotomized previously. Since it did significantly predict some of the

variation between MDs, volume was redefined as the actual number of patients each sur-

geon had. V/ith that, residence in a LTC facility dropped out of the model, but age, sex,

and hospitalization while waiting remained significant Level I predictors. The HLM re-

gression equation became: 
s

log (wait) : 14.914874 + (0.002743) * casesl +
(.067583 x sex) +
(.003065 * age) +
(0.234497 * hospl) +
(-0.013927 x SEFI)

This model suggests that there is significant variation between MDs which can be par-

tially explained by volume. However, there was still significant unexplained variation
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between surgeons. That the level I predictors do not vary between MD suggests that, al-

though the intercept for each MD is different, the slopes are parallel. In other words, the

variation in waiting times that is explained by sex, age and hospitalization while waiting

is not different between doctors, a frnding that could not be explained by GLM.

Tested against the observed CSWLR waiting times (logged), this model performed about

the same. For the first-half of the sample, it explained3I.g% of the variance, and,33.2yo

for the second-half. By way of comparison, a GLM using the same variables (age, sex,

SEFI, hospitalization while waiting, and cases) had an R-square of 0.164, and when

tested on the second-half sample, predicted 17.7% of the variation in waiting times. Al-

though there is little additional benefit gained by coding volume as a continuous variable,

rather than simply dichotomized into high versus low, it does make the HLM easier to

interpret since the LTC variable now drops out of the model.

To summarize the findings of the modelling procedures, both the generalized linear

model and hierarchical model explained about the same proportion of the variation in

waiting times as measured in the Cataruct Surgery Waiting List Registry. The GLM vari-

ables were age, sex, SEFI, surgeon and hospitalized while waiting. It explaine d 32.5% of

the variation in waiting times)fhe HLM independent variables v/ere age, sex, SEFI, hos-

pitalizedwhile waiting, and volume of cases, and it explained 31.9% of the variation.

Both models performed similarly in predicting waiting time for the second-half of the

cohort: the R-square for GLM was 34.3Yo and for HLM was 33.2o/o
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Discussion

This chapter describes an exploration of the relationship between waiting times for cata-

ract surgery and avanety of potential explanatory variables. By far, the most imponant

variable was specific surgeon. This mirro¡s a ñnding that seems to be common knowl-

edge, i.e., that different surgeons have different waiting times, but has not often been

noted in the research literature. Of relevance, a study of patients having cataractsurgery

in Saskatchewan found that one of the most signif,rcant predictors of a long waiting time

was if the surgeon had a long list (Hadjistavropoulos et al. 1998). Similarly, in the current

study, the use of hierarchical linear modelling demonstrated that the volume of surgery

significantly predicted the length of waiting time: surgeons with a higher volume of sur-

gery had longer waiting times.

This finding suggests that if caseload were more evenly distributed among surgeons,

waiting time variation would be less, and average waiting times might be lower: even

though the average wait for what are currently low-volume surgeons would likely in-

crease, the average wait for what are currently high-volume surgeons would decrease.

Indeed, in Ontario, Naylor found that for patients referred to a regional co-ordinating of-

fice for coronary artery bypaï surgery, waits were 22.7 days if the referral office was

allowed to find a surgeon or interventional cardiologist, and 35.3 days if one was re-

quested (p : 0.002 after adjustment for urgency scores) (Naylor et al. 1993). This argues

for the sharing of waiting time information with referring physicians and patients so that

they can choose a surgeon with a shorter wait.
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It is not certain that surgeons with shorter waiting times would agree to take on more

cataract surgery patients. Previously, members of the Department of Ophthalmology

have stated that surgeons with shorter waiting times often have sub-specialty surgical in-

terests and they try to keep Operating Room time open to accommodate these interests.

These open slots, if not used for specialized surgery, could expedite waits for cataractpa-

tients; conversely, the use of O.R. time for sub-specialized types of surgery may prolong

the waits for cataract patients. Further work to identify sub-specialties as an independent

predictor might prove fruitful.

The mechanics of the Registry may contribute to longer waits for some surgeons. Sur-

geons are requested to book patients three months in advance of surgery. High-volume

surgeons therefore need more patients on their waiting lists to keep a suff,rcient backlog.

For the cohort analyzed in this study, the average number of procedures over a th¡ee-

month period ranged from I I to 133. The surgeon who averaged 133 procedures in three

months requires more patients on his or her waiting list to make sure that all available

Operating Room time is filled.

More research is necessary to understand the characteristics that explain variation among

surgeons. Subspecial izationir*orr. possible explanatory variable. The comparison be-

tween CSWLR and claims data showed that physician style varies in terms of visit pat-

terns and listing in the Registry. This could be explored further, for example surgeons

could be described according to their patients' average number of pre-operative visits.

Another characteristic might be average visual dysfunction score. One somewhat dated
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study in the United Kingdom found that ophthalmologists listed patients for surgery with

differing degrees of impairment; some had longer lists of less-impaired patients and some

had shorter lists of more-impaired patients. Yet patients of both types of surgeons came

to surgery with about the same level of syrnptoms and impairment (Sanderson 1982).

Other possible relevant factors are outcomes and referral patterns. Maybe surgeons with

high volumes have better outcomes and consequently more clinicians refer to them.

Other important surgeon characteristics might be age, gender, or even some psychosocial

variables like desire for status (long waiting lists are seen as a status symbol), or need for

securitv.

Being hospitalized during the wait was also found to predict a longer waiting time. Only

8.9%;o of patients were hospitalized while waiting, and of these, three-quarters were hos-

pitalized only once. Less than lTo of patients were hospitalized three or more times.

Given the long waiting times, it is somewhat surprising that the relatively rare occuffence

of a hospitalization while waiting could have a significant impact, yet it explained about

2%o of the variation in waiting times in the multivariate linear model. Other studies have

found that a scheduling delay was associated with longer waiting times

(Hadjistavropoulos et al. 1998; Sobolev et al. 2001). That may explain why a hospitaliza-

tion while waiting predicted tånger waiting times. The CSWLR contains data on the rea-

son for a posþonement of surgery; it would be instructive to be able to use these data to

confirm if hospitalization did result in a scheduling delay.
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Age and sex were also found to be significant, with females and older individuals waiting

longer. This is an unusual finding. A Swedish study that explored visual problems before

and after cataract surgery found that fewer problem areas were reported with increasing

age (Lundstrom et al. 1994).If that were true for this cohort of patients, then they would

have better visual function, hence lower priority and possibly longer waits. There is some

evidence that age is a predictor for poorer outcomes in cataract surgery, even after ad-

justing for other risk factors (Wong 2001; Norregaard et al. 1998). This might be re-

flected in longer waits for older patients. The Cataruct Surgery V/aiting List Registry

specifically excluded age as apnoritization criterion, because it was felt that it would be

'socially unacceptable to penalize older patients;' but points are given for threatened loss

of employment, which may lead to shorter waits for younger patients who are more likely

to be employed (Bellan and Mathen 2001). Having the scores from the visual function

questions would permit testing of this hypothesis.

In my previous research, longer waiting times were found for women than for men, how-

ever this was a univariate analysis (DeCoster et al. 2000). h this analysis, that relation-

ship remained significant even after adjusting for other factors. Why might this be? It

seems unlikely that males would systematically be entered into the Registry at higher

levels of dysfunction than fenìales. On the contrary, the Swedish study cited above found

that women reported more problem areas than men (Lundshom et al. 1994). The VF-14

questionnaire has been tested internationally and has been found to have a high degree of

reliability (Cassard et al. 1995; Alonso et al. 1997). Therefore, it is unlikely that the VF-

l4 is biased in favour of males. However, the prioritization score gives weight to the
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threatened loss of a driving license. ln older patients, it may be that women are less likely

to drive, so this criterion may have the effect of favouring men over women.

Also interesting in this study are the characteristics that were found not to be signif,rcant.

In my previous research, patients who had surgery in a clinic were required to pay a fee

of approximately $1000. Public-sector waiting times were longest for surgeons who also

had a private practice. Now that the government pays all costs, regardless of site, there is

no difference in waiting times between the two types of surgery sites. That is, waiting

times are no different if the surgery is at a clinic versus the hospital. This could be viewed

as evidence in support of the ophthalmologists' contention that the previous difference in

public-sector waiting times reflected volume of surgery, not having a private practice.

However, one might interpret this finding from a different perspective if one looks at the

incentives in play. Previousl¡ there was an incentive to have long public-sector waits to

encourage patients to have surgery privately. Now, the incentive is to have the private

clinics fully booked since the physician/owners still profit. A difference in waiting time is

not relevant anymore. What is relevant is to make it so that patients are indifferent to

which site they have surgery, since waits are the same. In this way, surgeons can be sure

that they can make full use ofthe Operating Room time in the clinics. Anecdotal support

for this reading of the data is that the fee per case at the Pan-Am Clinic has been negoti-

ated down from $1000 to $700 since the clinic is now publicly owned.
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Measures of general health status also had no relationship to differences in waiting time.

Number of ADGs, a measure which is based on the number of unique diagnoses in a

year, and number of different drugs, were not related to differences in waiting times.

There is evidence that poorer general health status is related to poorer outcomes of cata-

ract surgery (Norregaard et al. 1998). Thus, it might be expected that patients with poorer

general health might wait longer. Also, since cataract surgery is a quality-of-life proce-

dure, it would not be surprising if patients who were in poorer health were at a disadvan-

tage in waiting for surgery. On the other hand, one might argue that patients who have a

number of other conditions are in greater need of having their cataracts operated on, so

that they are not further hampered in their activities of daily living by poor vision.

Other characteristics found not to be significant were region of residence and SEFI. This

finding is reassuring, and suggests that the publicly financed health care system is work-

ing the way it should. In the univariate analysis, SEFI had a p-value of 0.06 and was

negative. In other words, patients who had higher socioeconomic risk tended to have

shorter waiting times, but this was not statistically significant. It has been suggested that

cataract indicates poor health status and is more prevalent in those with lower socioeco-

nomic status (Meddings et al. 1998; Minassian et al.1992). Possibly cataracts not only

occur earlier in individuals wlth lower socioeconomic status, but also they might be more

severe, which would explain why these patients had slightly shorter waits.

This analysis was limited by lack of clinical data on visual dysfunction, visual acuity and

ocular comorbidity. Having these additional indicators might increase the strength of the
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models. Alternatively, some of the explained variation might disappear with the addition

of these clinically meaningful variables. However, given the large sample size, it is plau-

sible to assume that these clinical factors are homogeneously distributed among patients.

In summary, individual surgeon explained alarge proportion of the explained variation

between waiting times. The generalized linear model explained 32.5% of the variation

between waiting times; specific surgeon explained 29.5% of the variation. The hierarchi-

cal linear model explained a similar amount of the variation. The benefits of HLM are

that it more clearly reflects the organization of the data, and accounts for non-

independence, if any, between observations. HLM demonstrated that the significant pa-

tient predictors did not vary by surgeon. The disadvantage of HLM is that the software,

process and interpretation of using HLM is currently less well understood and less acces-

sible than that of GLM, which in this case performed equivalently. Mean and median

waits vary substantially between surgeons: the lowest mean wait was 67 days and the

highest 359 days; the medians \ryere 61 and 399, respectively. The big differences that

patients can expect to wait, depending on the surgeon that they see, is a subject that mer-

its further investigation.
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This thesis has been about waiting times for elective surgery, particularly cataract sur-

gery. It opened with a chapter on the context in which this issue is played out in Canada,

emphasizing the roles of key players, especially government, physicians and the media.

The next two chapters focussed on how waiting times are measured. Chapter Two de-

scribed general issues to consider, what an ideal system might look like, and two research

projects which used administrative data to measure waiting times for eleven elective sur-

gical procedures in Manitoba, from 1992193 to 1,998/99 inclusive. Chapter Three linked

data from the Cataract Surgery Waiting List Registry with the Population Health Re-

search Data Repository. The claims method of estimating wait times was then compared

to the waiting times in the CSWLR. The next two chapters looked at factors that are as-

sociated with differences in waiting times, using a literature review to identify relevant

characteristics, and then modelling the relationship between specific predictors and

waiting times.

As a concluding chapter, this chapter is meant not to reiterate the conclusions from previ-

ous chapters, but to bring them together into messages that arise from the work as a

whole. It will focus on five kqr messages that have arisen as a result of this work. and it

will list several policy-relevant suggestions. The five key messages are:

l. Choice of surgeon can have a major impact on waiting times;

2. Claims datacan be used to monitor waiting times for surgery.

3. Waiting times are incredibly complex, and as a result, difficult to measure and to

manage;



4.

5.

CserrpR 5x.251

The process of the advancement of scientific knowledge occurs in a variety of ways.

The health care system is dynamic, yet it seeks a level of equilibrium.

1. lmpact of specific surgeon

This research has demonstrated that surgeons have a major impact on waiting times. Phy-

sicians are the gatekeepers to the system and how they manage their patient and their

practice influences how many patients are waiting for a procedure and when that wait be-

gins. Furtherrnore, in our system, physicians practice with a great deal of freedom; within

budget parameters specified by government, they decide how resources are to be allo-

cated. Many people (this seems to be more often true of older patients who are the ones

primarily having cataract surgery) accept without question the advice their physician

gives them. Patients and public tend to believe fhat physicians practice in objective, stan-

dard ways based on scientific evidence. Academics involved in health services research

may be more sceptical; for instance, the evidence for small -area yanation in procedure

rates suggests that a great deal of discretion is common in medical care. Nevertheless, the

influence of physician practice style on waiting times has seldom been researched, and

the findings of this study were therefore surprising.

q

In the generalizedregression models, choice of surgeon explained 29.5% of the variation

in waiting times. In social sciences research this is avery strong association. The hierar-

chical model showed that volume of cases was responsible for some of that variation, yet

signif,rcant variation between surgeons remained. Older age, female gender and being
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hospitalized while waiting predicted a longer wait but these did not vary between sur-

geons. Other factors need to be considered.

Evidence of different practice-styles was seen in the comparison of waiting times be-

tween the Cataract Surgery Waiting List Registry (CSWLR) and claims data. Recall that

in the original claims method the pre-op visit closest to surgery was flagged as the begin-

ning of the wait (unless it was for an axial measurement). The waiting-time dates

matched |n70.60/o of patients using the original claims method. For seven surgeons, the

match rate was over 80%; for five it was less than 600/o, and for two of these, the match

rate was only l2.4Yo and 15.3o/o. It might be assumed that surgeons with a lower match

rate were more likely to be the high-volume surgeons, since these surgeons had longer

mean wait times, and might therefore be more likely to have patients revisit them prior to

surgery. This was not the pattern: of the seven high-volume surgeons, four had match

rates of 85o/o or higher, which means that the visit closest to surgery was the one where

patients were entered to the Registry. To put it simply, physicians manàge their patients

differently.

Most of the literature reviewed focussed on patient characteristics that were associated

with waiting time differences)Rtttro.,gt it is widely acknowledged that surgeons have

different wait times, this is an avenue of very little inquiry thus far. This study demon-

strated that volume of surgery u/as a significant predictor of variation in waiting times.

Other surgeon characteristics also need to be explored, for instance, pre-operative visit

pattems, sub-specialization, and sociodemographic characteristics. In addition, it may be
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important to reframe other characteristics previously described as patient- related. Spe-

cifically, how do patient characteristics influence physician behaviour? For example,

how does socioeconomic status or employment influence physician decision making?

Alter found that many clinicians admitted to expediting access if the patient was a high-

profile public figure (Alter et al. 1998), and Naylor found that clinicians prioritized,hy-

pothetical patients for cardiac surgery depending on type of employment (Naylor et al.

1992). Perhaps other patient characteristics also need to be viewed in this way. It is a dif-

ferent framework for viewing the waiting time issue and suggests a different avenue of

inquiry.

From a policy-perspective, the impact of physicians in waiting time variation stresses the

importance of including physicians in any plan to manage waiting times. This concept

was understood by the participants of the'Western Canada Waiting List project. The Re-

search Director lvas a physician, and the clinical panels charged with developing the pri-

oritization tools were comprised mostly of physicians. Physician buy-in is critical to any

initiative to manage waiting times, but it is often diffrcult to obtain. When the Medical

Care Act came into effect in Manitobain 1969, physicians essentially gave up the right to

control their fees for the right to control clinical decision-making. Efforts to measure

waiting times can be viewed ås an infringement on their clinical autonomy, more so if the

measure includes a system of prioritization, and physicians perceive that the measure will

lead to patient management, i.e., a redistribution of their patients, or a questioning of the

appropriateness of surgery. This may explain why physicians in Winnipeg have resisted



CserrsR SD( 260

efforts of the Winnipeg Regional Health Authority to establish registries for cardiac and

total joint replacement surgery.

The next logical question is, How does one go about obtaining physician involvement? It

would be useful to have a primer on what works and what does not. This could incorpo-

rate a review of the literature as a starting point. Relevant fields to consult for the litera-

ture review would include the fields of research/knowledge transfer, organizational be-

haviour and change management. It could also incorporate initiatives or models that have

been successful elsewhere. These might be identified in the literature (both academic and

popular), and might be enhanced by interviews with key individuals involved with such

successes.

2. Use of claims data to monitor wa¡t¡ng tlmes

This research has demonstrated that claims data can be used to estimate waiting times for

surgery. The claims method of estimating waits performed quite well, matching the Reg-

istry on roughly three-quarters of patients, however it underestimated the mean and me-

dian waiting times. This discrepancy appears to be related to the misclassification of the

beginning of the wait time forssome patients, in which the visit closest to surgery was not

an accurate measure of the beginning of the wait time. Modification of the claims method

to assign the beginning of the waiting time to the second closest visit if the first visit was

within 70 days (or 42 or 56 days) improved the match rate by about 7o/o andpredicted

mean and median waiting times that were closer to those of the CSWLR. It is likelv that a

modification like this would not be necessary for shorter-wait procedures.
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Analysis of the data permitted the modification to the claims method to match more

closely the CSWLR. It may not be necessary to have two data sources to achieve this.

Surveys of physician offices could determine whether surgeons routinely schedule an-

other pre-operative visit if they have not seen their patients for a period of time, and that

period of time could also be ascertained. Surveys such as these need not involve all types

of surgeons, but could focus on areas which appear to be a problem. Given the influence

of physician practice patterns on waiting times, and the importance of physician in-

volvement, feedback such as this makes sense.

It should be noted that although the claims method may underestimate waits, especially

for long-wait procedures, Registries my over-estimate the waits. Possible sources of over-

estimation in the CSWLR are inclusion of second-eye surgery in the estimation of wait-

ing time when both eyes are listed simultaneously, and the inclusion of patients who have

posþoned surgery. Reports of average waiting times using data from any patient registry

may be distorted for reasons like this.

Use of the last pre-op visit before surgery as the beginning of the waiting time was sup-

ported by Shaw and Shortt's Jnatysis of over 30,000 surgeries that took place in Kingston

(Shaw and Shortt 2000). They too found that for some procedures (although not cataract

surgery), the last pre-op visit underestimated the true waiting time. Using claims data to

estimate waits in this way affords a relatively easy method for Ministries of Health to

monitor waiting times without the need to establish the more resource-intensive resis-
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tries. This is especially relevant in Manitoba, where data from the existing Registries are

either incomplete or inaccessible.

3. Complexity of waitlng times

Waiting times are often perceived as relatively straightforward: If there is a long wait for

a procedure, you just need to do more of them, and the waits will go down. However, the

reality is much more complex, making them a difficult problem to manage. Evidence is

limited and rhetoric abounds. Below are some (not all) of the common beliefs about

waiting times and a brief presentation of the evidence concerning each.

"l'm on the waiting list for . . ."
For the most part, there is no centrally co-ordinated master list of how many patients are

waiting, for how long, for what procedures and who their physician is. A personal exam-

ple will illustrate my introduction to this issue: During my studies for my Master's de-

gree, one of my courses v¡as on dynamic modelling. I thought it would be interesting to

model the events that affect waiting times for cardiac surgery. I spoke to the Cardiac Sur-

gery Nurse whose responsibility it was to schedule and contact patients for the coming

week. I was surprised to learn that there was no waiting list, and that the nurse spoke to

each of the six cardiac surgeoÌrs each week to f,rnd out which patient to contact for the

coming week. That situation has changed for cardiac surgery now, but for most other

types of surgery, it has not. The notion of a 'list' is comforting, denoting an orderly queue

where patients are served in a systematic fashion, but as Light put it: 'fS]o-called waiting

lists arepools. Patients swim around in them, treading water until someone fishes them

out.' (Light 1999)
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Even where waiting lists do exist, there are inconsistencies across them that can distort

the meaning of the measured waiting time. For example, in the CSV/LR, there was in-

consistency in when surgeons put their patients on the list. Overestimates can occur if

patients who should be removed from the estimate are not. Regular list audits are neces-

sary to identify patients who should be removed because they have moved, died, no

longer need or want surgery, or had surgery elsewhere. One of the advantages of using

claims data to estimate waiting times is that they include only patients who had the pro-

cedure, so there is no issue of list inflation.

"Waiting times are long and getting longer."
Since waiting times are not generally measured, the waiting times are for most types of

health caÍe aÍe unknown. Because of this lack of information, much of this thesis focuses

on measurement. An ideal method of measuring waiting times would include not just

measurement of the wait, but a method of prioritizing patients so that sicker patients re-

ceive treatment first (DeCoster 2002). Furthermore, information about surgeons' average

waiting times would be shared so that referring physicians and patients could request a

specialist with a shorter waiting time if they chose. TVithout standardized, universal data
c

collection systems, we do not know how long waits are, or if they are getting shorter or

longer.
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"waiting times are growing because of cutbacks, and more resources
would reduce waits."
Cataract surgery can be used as an example to refute this statement. In Manitoba, the

number of cataract procedures in the public sector increased 52%o from 4040 in 1992193

to 612I in 1998199, and the age-sex standardized rate increased 45Yo, from 3.57 to 5.18

per 1 000 population. The public-sector median waiting time was I 6 weeks in 92193, fell

to 12 weeks in 1994195 then increased to l8 weeks where it stayed from 1996197 through

1998199.ln99100, the number of publicly funded procedures was 8520, for a rate of 7.14

per 1000. For the patients who formed the cohort analyzed in this study, the wait times

were again 18 weeks in 199912000.r These data demonstrate two things. First, the num-

ber ofcataract surgery procedures has not been cut back; publicly funded procedures

have more than doubled in less than ten years.2 Second while the number of procedures

has been gtowing, the waiting times have not decreased.

Other types of surgery also provide evidence contrary to this perception (DeCoster et al.

2000). In Manitob a, data from 1992193 through 1998199 showed the rate of coronary ar-

tery bypass surgery increased and the waiting time decreased. For prostate surger¡ the

rate decreased as did the waiting time. Breast tumour surgery and tonsillectomy rates

both increased, and so did their median waiting times. Thus the relationship between ad-
9

ditional resources and reduced waiting times is unpredictable.

t Vy'aiting times were calculated with the original claims method across all years to provide a fair
comparison.
' I overheard a senior remark in a coffee-shop: 'When I was a kid, we all had our tonsils out. Next it
was our gallbladders. Now, we're all having our cataracts done.'
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"Waiting times are too long and it's unsafe for patients."
Anecdotal evidence suggests that waits are quite long for some procedures, notably cata-

ract surgery, and kneeÆrip replacement. My research demonstrated that for most proce-

dures, waiting times were not very long (Decoster et al. 2000). v/ith the

exception of cataract surgery, the waiting times for eleven elective procedures sfudied

were under sixty days, and for six of them the median waits were around thirty days in

1998199. Although these waits do not seem to be excessive, it is important to reahze that

there are few established benchmarks to support that statement. More work is required in

this area to measure the burden of illness while waiting, as well as outcomes of surgery,

the impact of waiting on outcomes, and the outcomes of non-surgical alternatives as well.

Although there are few benchmarks, for two of the eleven procedures studied there is

some literature on recommended maximum waiting times (RMWT). For carotid endar-

terectomy, there were two papers: one used a benchmark of 21 days for symptomatic dis-

ease and 90 days for non-symptomatic (Sobolev et al. 2001); the other used a RMWT of

two weeks for symptomatic disease and four week for non-symptomatic (Tumbull et al.

2000). Manitoba patients waited a median of 32 days in 1998199 for carotid endarterec-

tomy, within both guidelines (there was no information on whether the disease was

symptomatic or not). Fo, 
"o.åury 

bypass surgery, patients who wait more than 90 days

are considered delayed (Canoll et al. 1995) .In 1998199,85yo of patients received their
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surgery within 90 days.3 This evidence using Manitoba data suggests that patient waiting

times were not unsafe.

"The presence of a parallel private system reduces waiting times in the
public sector."
The available data indicate that, while having competition is beneficial to those who can

take advantage of it, i.e., those who can pay for private insurance, it does not appear ro

lead to shorter waiting times in the public sector (DeCoster et al. 2000; Marber et al.

1991; Dowling 1997). Even if the surgery is publicly f,rnanced, the presence of a com-

petitive market appears to drive up waiting times. Waiting times for cataract surgery in

Alberta were longest where all of the surgery was contracted out to the private sector,

even though it was publicly financed (Armstrong 2000).

So what can be done?
Given their complexity, what can be done about managing waiting lists? Surely, the first

step should be accurate measurement. In a paper included in this thesis, the merits and

drawbacks of different measurement systems were discussed, and a recommendation was

made for a system that included prioritization criteria to permit both measurement and

management (DeCoster 2002). While such a system would not do away with waiting

times, it would permit a fairer assessment of the issue, drawing the debate away from

rhetoric and anecdotes towards evidence and objectivity. Also important would be re-

search into the burden of illness patients experience while waiting, as well as outcomes of

' The Cardiac Care Network of Ontario has seven different ugency categories with RMWT for
each' Now that Manitoba is a node of the network, those data may soon be available for analysis.
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surgery with the view to establishing guidelines with respect to maximum waiting times

for more procedures. Maximum waiting times should not be guaranteed but should be

guidelines: steps could be taken to try and expedite the patients who are near the maxi-

mum (for example, they might be asked if they would like to switch surgeons if that

would shorten the wait), but having a guarantee leads to distortions as patients who are

near their 'time-limit' are given precedence over more urgent patients who have waited

less time (NHS Consultants' Association 2000).

4. Building sc¡entific evidence

Chapter Four contained a diagram (Figure 4.1) to illustrate how scientific evidence ac-

cumulates. A diagram like this is perhaps unusual in a doctoral thesis as it speaks to my

personal viewpoint. The paradigm of scientific research as it is presented in peer-

reviewed publications and scientific meetings is to cite evidence pertinent to the research

question, describe methods and findings, and interpret them in the discussion. The style

of writing is formal, objective and employs the passive voice and the third person. During

the course of this thesis, I have devoted some thought to the scientific process; one result

of the body of work presented here is to reach some insights into the scientific process.

Because this viewpoint is per$onal, this section must also be perhaps more personal than

is customarv.

The steps illustrated in Figure 4.1 were: (1) information gathering (2) noting patrerns (3)

generation of hypotheses (4) testing of hypotheses. These steps are not necessarily linear,

and are always iterative. Gathering information comprises several activities: literature
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review is the principal one, but science is also informed by anecdotes and news accounts,

popular media, discussion with others, and experience.

The next step is noting patterns and grouping of data. The most obvious example of

grouping was in Chapter Four when the research papers were grouped into three catego-

ries of evidence, and the factors thought to be associated with variation in waiting times

into four categories. The most significant example of noting patterns was the pattern

seen when I plotted the waiting time distributions for the CSWLR and the claims data on

one chart. That experience made concrete a previously heard piece of advice: Graph your

data. The chart suggested how to go about modifying the claims method to match more

closely the CSWLR data; the spreadsheet could not yield that insight.

One other note about categonzation: it is very difficult once information has been

grouped not to be constricted by that categonzation.In other words, once a grouping

scheme has been developed and information is slotted into a group, there is a risk of be-

coming blinkered, and not seeing an altemative organizing principle. Predictors were

grouped into four categories, one was labelled 'Patient Characteristics,' and another,

'Provider Characteristics.' What I did not see because of that grouping was the possible

interaction between the two, å. ,nu, physicians respond to patient characteristics and

may treat patients differently because of them.

Hypotheses grow out of the pattems observed. I developed hypotheses for modifying the

method of using claims data to estimate waiting times; these I tested by using correlation
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and ANOVA. I also developed a number of hypotheses with respect to the characteristics

that seemed to be related to waiting times for surgery. These were tested with two types

of linear regression models, hierarchical and generalized. The finding that volume ex-

plained some of the variation in physician waiting times is a new contribution, suggesting

the need to rethink the significance of surgeon characteristics in explaining waiting time

variation-a potential area for fuither research.

5. Dynamic health care system

The last message is a theory that I have been developing not only from this research, but

also from other work with which I have been involved. The developing theory is this:

Although the health care system is a dlmamic one, it seeks an 'equilibrium' level.

This phenomenon first became evident during a different project, one that looked at long-

term patients, i.e., those staying more than 30 days, in an acute care hospital (DeCoster

and Kozyrskyj 2000). Even though the number of hospital beds had decreased and the

number of nursing home beds had increased in V/innipeg, the proportion of acute-

hospital patients that were loqg-stay was remarkably stable. In every year, approximately

5% of medical-surgical patients were long-stay patients and these patients consumed

about 39%o of the days. This was quite surprising. It suggested that despite all the changes

in resources, the hospital system was 'comfortable' with having a certain level of long-

stay patients.
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With the waiting time data, there was also some evidence of this tendency. For four years

in a row, the median waiting time for cataract surgery was 18 weeks (using the original

claims method), even though the volume of procedures was steadily increasing. Given

that the overall average remained at l8 weeks, this could mean that individual surgeons

keep their waiting lists at a certain length. It may be that surgeons become accustomed to

having a waiting time that is a certain length, even if it is quite long, and try to maintain

it. This is a testable hypothesis.

Two papers from the United Kingdom also suggested this tendency. In the UK, where

there were huge funding initiatives intended to reduce waiting lists, the size of thewait

list increased, but the average wait time stayed around the same in the 1990s as it was in

the 1960s. More patients were referred by general practitioners to specialists, and more

patients actually underwent surgery, butthe proportion of referred patients that went on

to have elective surgery stayed quite constant (Hamblin et al. 1998; Harley 2001). Be-

cause of funding increases, the number of available surgery'slots' increased, and more

patients could be accommodated, but the waiting time remained the samo.

These examples illustrate that the health care system, while dynamic, seeks an equilib-

rium level. Pessimistically, thåt can be interpreted to mean that nothing can ever change.

A more optimistic view is that change is possible, but it is incremental as the fluctuations

move slowly one way or another over time.
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Policy implications

Several of the f,rndings of this thesis have policy relevance, and in closing, these are listed

below.

l. Better measure'ment of waits-how many people are waiting, for what procedures, for

how long, at what level of dysfunction or disability-are required in order to manage

waits. Physicians must be involved in any plan to measure and manage waits. Since

running a Registry is expensive, focussing on long-wait procedures (as the WRHA is

doing) may be a good first step.

2. In an examination of waiting times for eleven elective surgical procedures, for all ex-

cept cataract, the waits were under sixty days. However, waiting times for most pro-

cedures appeared to be getting longer over the last two years of stu dy (1997198 and

1998/99) compared to earlier years (1992193 to 1996/97).

3. A high proportion of records, 97Yo,were linked between the Cataract Surgery'Waif

ing List Registry and claims data. Of the linked patients, 99%o werc found to have a

pre-operative visit to the operating surgeon, suggesting that the claims data method

captures the waiting time for most patients.

4. Using claims data to estirqate waiting times may underestimate actual waiting times

for long wait procedures, such as cataract. An understanding of physician practice

patterns is necessary to modify the claims method appropriately.

5. Procedure-specific registries may overestimate the wait if they are not audited regu-

larly to remove patients no longer waiting for surgery. In the Cataract Surgery'Wait-

ing List Registry, sources of overestimation are the inclusion of patients who have
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delayed their surgery, and the inclusion of waits for second eye surgery when both

eyes are listed simultaneously. Also, patients whose surgery has been delayed, for ex-

ample, because of a hospitalization or for personal reasons, should not be part of the

calculation of average waiting times.

Choice of surgeon contributes a significant amount of the variation between waiting

times. Surgeon-specific average waiting times should be available to funders, refer-

ring physicians and the public.

Volume of surgery was one of the significant predictors of variation in waiting times

between surgeons. More research is necessary to understand the reasons for this

finding, and to determine other reasons for variation between surgeons.

Management of waiting times is difficult. Two 'solutions' that do not work are: in-

creasing the resources available and having a parallel private sector.



Cs¡,prsR Stx 273

R.eferences

I. Alter DA, Basinski A, Naylor CD. 199s. A survey of provider experiences and per-
ceptions of preferential access to cardiovascular care in Ontario, Canada.
Ann.Intern.Med. 129 :567 -72.

Armstrong W. 2000. The Consumer Experience with Cataract Surgery and Private
Clinics in Alberta: Canada's Canary in the Mine Shaft. Edmonton: Alberta
Chapter of the Consumers Association of Canada.

carroll RJ, Horn SD, soderfeldt B, James BC, Malmberg L. 1995 Mar 1. Interna-
tional comparison of waiting times for selected cardiovascular procedures

[see comments]. J Am Coll Cardiol 25(3):557-63.

Decoster c. 2002. Measuring and managing waiting times: what's to be done.
Healthcare.Manage.Forum. [Forthcoming].

DeCoster C, Kozyrskyj A, 2000. Long-Stay Patients in Winnipeg Acute Care Hos-
pitals. 'Winnipeg, 

MB: Manitoba Centre for Health Policy and Evaluation.

Decoster c, Macwilliam L, walld R, 2000. waiting Times for Surgery: 1997l9B
and 1998/99 Update. V/innipeg: Manitoba Centre for Health Policy and
Evaluation.

Dowling B. 1997 Aug2. Effect of fundholding on waiting times: database study.
BMJ 315(7103):290-2.

Hamblin R, Harrison A, Boyle s. 1998 Apr 2. v/aiting lists. The wrong target.
Health Serv.J. 108(5598):28-31.

Harley M. 2001 l;/.ay 17. Waiting lists. Bone of contention. Health Serv.J.
llI(5755):22-s.

Light DW. 1999. The real ethics of rationing upstream: Is the Canadian govern-
ment putting patients last? Vancouver: University of British Columbia.

s
Marber M, MacRae c, Joy M. 1991 May 18. Delay to invasive investigation and

revascularisation for coronary heart disease in south west Thames region: a
two tier system? [see comments]. BMJ 302(6786):1189-91.

Naylor cD, Levinton CM, Baigrie RS, Goldman BS. 1992 sep. Placing patients in
the queue for coronary surgery: do age and work status alter Canadian spe-
cialists'decisions? J Gen Intem Med 7(5):492-8.

NHS Consultants'Association. 2000. Low morale in the British National Health
Service: The causes and some proposals for improvement.
J.Public.Health.Policy . 20(2): 133 -7 .

5.

7.

3.

T.

6.

I l.

12.

8.

9.

10.

t1



14.

15.

16.

CsarreR SH 274

Shaw RA, Shortt SED. 2000 Sep. Waiting for Surgery in Canada: Validation of a
Method for Estimating Waiting Times from Administrative Data. Kingston,
ON: Queen's University.

Sobolev B, Brown P,Zelt D, Shortt SED. 2001. Access to elective vascular surgery
within the recommended time according to emergency referrals. Clin.Invest
}lfed. 24(5):236-41.

Turnbull RG, Taylor DC, Hsiang YN, Salvian AJ, Nanji S, O'Hanley G, Doyle DL,
Fry PD. 2000 Apr. Assessment of patient waiting times for vascular surgery.
Can J Surg 43(2):105-1 L


