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Developing priority criteria for general
surgery: results from the Western Canada
Waiting List Project
Mark C. Taylor, MD, MSc;* David C. Hadorn, MD, PhD;† and the Steering Committee of the Western
Canada Waiting List Project‡
Objective: The Western Canada Waiting List Project (WCWL) is a federally funded partnership of 19
organizations, including medical associations, health authorities, ministries of health and research organizations that was created to develop tools for improving the management of waiting lists. The WCWL
general surgery panel was 1 of 5 panels constituted under this project. Method: The panel developed
and tested a set of standardized clinical criteria for setting priorities among patients awaiting elective
general surgery of all kinds. The criteria were applied to 561 patients in 3 western provinces. Regression
analysis was used to determine the set of criteria weights that collectively best predicted clinicians’ overall urgency ratings. Results: The priority criteria accounted for almost two-thirds of the observed variance in clinicians’ urgency ratings (adjusted R2 = 64.1%) for a mixed group of patients. The panel modified the criteria and weights based on empiric findings and clinical judgment. Interrater and test-retest
reliability of criteria items appeared to be good, based on clinicians’ ratings of 6 videotaped, standardized patient interviews. Conclusions: The panel considered the criteria easy to use and reasonably
reflective of expert surgical judgement regarding clinical urgency. Further development and testing of
the tool appears warranted.
Objectif : Le Projet sur les listes d’attente dans l’ouest du Canada (PLAOC) est un partenariat financé
par le gouvernement fédéral qui regroupe 19 organismes, y compris des associations médicales, des administrations de santé, des ministères de la Santé et des organismes de recherche, et que l’on a constitué
pour mettre au point des outils afin d’améliorer la gestion des listes d’attente. Le groupe de chirurgie
générale du PLAOC était l’un des cinq groupes constitués dans le contexte du projet. Méthode : Le
groupe a mis au point une série de critères cliniques normalisés d’établissement des priorités entre les
patients qui attendent de subir une intervention de chirurgie générale élective de n’importe quel type et
il en a fait l’essai. Les critères ont été appliqués à 561 patients de trois provinces de l’Ouest. On a effectué une analyse de régression pour déterminer l’ensemble de pondération des critères qui prédisait le
mieux les indices d’urgence globale des cliniciens. Résultats : Les critères de priorité ont compté pour
presque les deux tiers de l’écart observé dans les indices d’urgence des cliniciens (R2 rajusté = 64,1 %)
dans le cas d’un groupe mixte de patients. Le groupe a modifié les critères et leur pondération en se
fondant sur les résultats empiriques et le jugement clinique. La fiabilité entre évaluateurs et en vertu de
la méthode du test–retest des éléments des critères semblait bonne, compte tenu des indices accordés
par les cliniciens après six entrevues normalisées de patients enregistrées sur vidéo. Conclusions : Le
groupe a jugé que les critères étaient faciles à utiliser et reflétaient assez fidèlement le jugement chirurgical des experts en ce qui concerne l’urgence clinique. Il semble justifié de pousser plus loin le
développement et l’essai de l’outil.
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aiting lists for health care services are common in all publicly funded national health services.
They are a source of public distress
and political consternation, in large
part because they entail extended
suffering, disability and, occasionally,
death for patients on those lists. The
prevalent impression that waiting
lists may not be fair1,2 exacerbates this
situation. A growing body of evidence indicates that patients’ chances
of receiving needed services in a
timely manner, based solely on clinical urgency, are uncertain. A recent
report concluded that the management of waiting lists across Canada is
generally “chaotic,” as well as “nonstandardized, capriciously organized,
poorly monitored, and…in grave
need of retooling.” The authors concluded that it is “impossible to…rationally manage the patients on those
lists”;3 therefore it is impossible to
guarantee fairness.
Similar concerns underlie doctors’
participation in New Zealand in developing point-count priority criteria
for assessing urgency for a variety of
clinical conditions. Clinicians “almost universally acknowledged that
decisions about urgency and priority
were made inconsistently. Often, the
‘squeaky wheel would get the
grease,’ and more deserving but
uncomplaining patients would be
disadvantaged.”4
Most systems currently used to
categorize patients by urgency for
general surgery are based on the
time-honoured method of “emergency, urgent, semiurgent, or routine.” Such broad classification systems are highly subjective and inadequate to assess and compare urgency and case-mix of patients on
waiting lists.
Priority criteria
In response to the need for better
management of waiting lists, an increasing number of clinicians and
health authorities are adopting pointcount measures for assessing patients’
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relative clinical urgency or priority.5
Similar point-count measures are used
in many settings throughout medicine
to assess risk of adverse events and
severity of illness, including assessment of neonatal stability (Apgar
score) and estimating the probability
of dying in intensive care units (e.g.,
APACHE score). Such measures
function as additive or linear models
from a statistical viewpoint.6
Similarly, priority criteria estimate
severity of illness as an indicator of
urgency, although additional considerations are often included as criteria,
including such social and role factors
as whether patients’ illnesses are interfering with their ability to work,
to care for dependants or to live independently. The principal functions
of priority criteria are: (1) to guide
decisions about the relative urgency
and order of surgery among patients
on waiting lists and (2) to develop
case-mix descriptions of patients on
waiting lists. These descriptions can
be used to assess and compare waiting lists across regions and over time.
Initial experience with priority criteria in New Zealand, Sweden, England, Northern Ireland and Wales
was reviewed in a recent report prepared by the Health Policy and Economic Research Unit of the British
Medical Association.7 The report endorsed this approach:
The widespread introduction, in this country
[England] of some form of priority scoring system for surgical waiting lists would have benefits, e.g. greater transparency for all (patients,
managers, politicians and doctors) on the decision taken to offer surgery to a patient; in the
long term a system that is equitable across the
whole country; provision of service led by clinical need and in the control of clinicians.

Little information has been published concerning the clinical validity
of priority criteria. In New Zealand,
regression analysis was used to generate weights for sets of criteria,
based on a comparison with overall
clinical judgment.8 However, the
number of patients included in most
of these analyses was relatively small
(e.g., 97 cataract patients). Only

coronary artery bypass graft surgery,
with 260 patients, assessed a sufficient number to permit calculation
of stable criteria weights.
Most previous studies of general
surgery waiting lists have focused either on numbers of patients on waiting lists or on waiting times.9–13 In
New Zealand, a panel of surgeons
and general practitioners developed
criteria for assessing the urgency of
patients in need of cholecystectomy.
These criteria were later expanded in
certain regions (including Auckland,
New Zealand’s largest city) into sets
of generic criteria covering all general
surgical procedures. In assessing
these criteria, Dennett and colleagues at Auckland Hospital found
poor correlation between the clinical
judgment ratings obtained on a visual analogue scale (VAS) of overall
urgency and the scores generated by
priority criteria for cholecystectomy14
and for general surgical procedures.15
Little or no effort has been made
to assess the intra- or interobserver
reliability of priority criteria: the extent to which raters arrive at the
same (or similar) ratings using the
criteria when evaluating the same (or
similar) patients. A study conducted
in the mid-Hampshire region of
England found good agreement between the priority scores assigned by
general practitioners and specialists
to patients with hip or knee arthritis
or cataracts (unpublished data). Such
assessments, which are essential to
the interpretation of studies of this
kind, are extremely rare.
The Western Canada Waiting
List Project
The Western Canada Waiting List
Project (WCWL) was established in
1998 to address some of the problems in waiting list management
identified in the report cited above.3
In particular, the project focused on
developing, testing, and refining
clinical measures capable of assessing
and comparing the relative urgency
of patients on waiting lists.

Developing general surgery priority criteria

WCWL is a collaborative undertaking by 19 partner organizations: 7
regional health authorities, 4 medical
associations, 4 provincial ministries
of health, and 4 health research centres. Clinical panels consisting of specialists, family physicians and other
relevant health care providers were
constituted to address each of 5 areas: cataract surgery; general surgery;
hip and knee replacement; magnetic
resonance imaging; and children’s
mental health services. In this paper
we describe the experience of the
general surgery panel.
Methods
The general surgery panel comprised 7 academic and community
general surgeons, 2 family physicians,
and representatives from health research and administration. Panelists
were drawn from the provinces of
Manitoba, Saskatchewan and Alberta.
The members of the panel decided to
incorporate under its mandate all
adult general surgery, defined as
those procedures done in the operating room. The rationale for this decision was that surgeons currently prioritize across the entire range of
conditions and procedures, and if the
criteria were to be useful they should
facilitate such cross-comparison.
The initial step in the process was to
identify the clinical and social factors
considered (informally) by surgeons
when prioritizing patients on waiting
lists. Summaries of the literature were
prepared addressing inguinal hernia,
cholecystectomy, breast cancer and colorectal cancer, to assist the panel in selecting priority criteria. The panel
elected to adopt the New Zealand
generic general surgical criteria as a
starting point (Table 1, column 1).
These criteria were incorporated into a
questionnaire that was used to score a
series of patients by 7 surgeon-panelists
and by 6 general surgeons not associated with the project. The pilot testing
data collection took place in Winnipeg,
Regina and Edmonton, between November 1999 and May 2000.

Determining priority coefficients

Participating clinicians assigned
each patient to the appropriate level
on each criterion (e.g., mild pain,
moderate limits in role function) and
rated the overall urgency of each patient on a 10-cm VAS. The latter
served as the dependent variable in
the regression analyses, which were
used to determine the statistically optimal set of weights on each criterion,
to best predict (or to correlate with)
overall urgency. The optimal scaling
method of the SPSS statistical software (SPSS Version 10 for Windows,
SPSS Inc., 1999) was used for initial
data transformation in this process.
Standard linear regression analysis
was then conducted, constrained to
retain all predictor variables (criteria)
regardless of cross-correlations among
criteria.* The calculated item weights
were based on t-values from the linear
regression, with weights distributed
across criteria as a proportion of the
total model t-value. Weights for levels
within each criterion item were determined by multiplying rescaled item
values (obtained from optimal scaling
transformations) by the weight for
that item. The extent of correlations
among criteria was measured using
Pearson r statistics.
An interim analysis was presented
to the panel at its second meeting in
January 2000. At this time, panelists
agreed that the priority criteria form
was easy to use and eemed reasonably
reflective of how surgeons view their
patients. Some concern was expressed
that the 2 items on role and social
functioning might be assessing the
same domain. However, no changes
were made in the criteria at that time.
*In standard regression, predictor variables are
often dropped if they are significantly correlated with other, more highly predictive variables. However, panelists wished to retain all
criteria in order to ensure adequate face validity, even where significant correlations did exist among criteria. Thus, for example, it would
probably be unacceptable from a clinical point
of view to remove explicit consideration of the
extent of pain from the questionnaire, even if
this factor tended to correlate with (or to be
“captured by”) scores on other items.

Determining reliability of priority
criteria

Preliminary work to evaluate the
reliability of the priority criteria was
undertaken in January 2000. One of
the authors (M.C.T.) developed 6
hypothetical patient scenarios, which
were reviewed by other members of
the research team. These simulated
patient encounters were videotaped
using actors experienced as standardized patients, with M.C.T. serving as
interviewer. The cases were reviewed
and scored independently by 13
raters, including 9 surgeons, from 3
western Canadian provinces. Interrater reliability was assessed for each
of the criteria items and the VAS urgency rating, with the intraclass correlation coefficient (ICC) and the κ
statistic as the primary measures of
agreement. In addition, at its final
meeting, the panel re-scored 2 of the
scenarios and discussed differences in
ratings to identify sources of disagreement, including ambiguity or
lack of clarity in the instrument.
A final panel meeting was held in
June 2000, at which the results of the
initial pilot testing and reliability work
were presented. After extensive discussions, panelists modified the original criteria and regression weights to
improve clinical utility and face validity. Weights were apportioned among
items so that the total maximum
achievable score, summing across the
most severe response category for
each criterion, was 100 points.
Further empirical work was conducted to evaluate the interrater and
test–retest (intrarater) reliability of
the revised priority criteria. The
methods were similar to those described above for the preliminary reliability assessment; the scenarios were
identical, but the presentation order
was changed for each wave of data
collection to control for order effects.
The first wave of reliability data was
collected in November 2000 and the
second wave in January 2001, with
test–retest data obtained from 12
raters, including 10 surgeons.
Can J Surg, vol. 45, no. 5, October 2002
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Results
For the pilot testing, 561 patients
were scored using the initial criteria
(Table 1). A regression analysis was
performed, based on data from a subset of 237 patients who had complete
information on all 8 criteria items.
The adjusted coefficient of determina-

tion for multivariate analysis (R2) for
this analysis, using the VAS urgency
score as the dependent variable, was
64.1%. The 8 criteria thus explained
almost two-thirds of the observed
variation in clinicians’ overall urgency
ratings for a mixed group of patients.
Univariate correlations among criteria items are presented in Table 2.

High correlations were observed between items 4 and 5 (usual degree of
impairment in role function and in
social activities, respectively); between items 1 and 3 (usual intensity
and frequency of pain); and between
items 3 and 4 (frequency of pain and
impairment in role function).
The criteria weights (scores) re-

Table 1
Summary of the Criteria and Score Development for the Western Canada Waiting List Project’s General Surgery Priority
Form
Original tool
Oct. 17, 1999
Criteria, items/levels

No.

%

Score

Weight

Criteria, items/levels

560

100

None

139

25

0

0

No pain

Mild

163

29

0

3

Mild

Moderately intense

162

29

10

7

Moderate

Very intense

80

14

12

Extremely intense

16

3

12

1. Usual intensity of pain

2. How bad is the pain at its worst?

11

Severe

546

100

None

174

32

0

0

Mild

129

24

4

4

Mild

Moderately intense

177

32

7

8

Moderate

Very intense

55

10

10

Extremely intense

11

2

15

561

100

No pain

148

26

0

Infrequent episodes of pain

240

43

0

In pain about half the time

2. Usual intensity of other forms of suffering

3. Usual frequency of painful
episodes/suffering

3. Usual intensity of other forms of suffering

12

None

Severe
1. Usual frequency of painful episodes
/suffering

0

None
Occasional

118

21

0

3

Only short episodes pain-free

42

8

3

6

Often

Constant, never pain-free

13

2

7

9

Constant

559

100

4. Usual degree of impairment in role
function

4. Degree of impairment in usual activities
due to surgical condition

Not impaired at all

175

31

0

Mildly impaired

236

42

0

Able but difficult and/or somewhat
impaired

99

18

Able but very difficult and at much
reduced level

47

Totally dependent (unable to perform any
role function)
5. Usual degree of impairment in social
activities

0

Not impaired at all/mildly impaired

9

5

Able but difficult and/or somewhat
impaired

9

16

10

Able but very difficult and at much
reduced level

2

0

16

15

Totally dependent (unable to perform any
usual activities)

560

100

Not impaired at all

215

39

0

Mildly impaired

224

40

0

Able but difficult and/or somewhat
impaired

83

15

2

Able but very difficult and at much
reduced level

Items 4 and 5 were combined

36

6

2

Unable to perform any social activity

2

0

2

6. History of major complications of the
condition

557

100

No

354

Tool refinement
June 2000

Pilot testing analysis, adjusted
R2 = 64.1%*

5. Recent history of major complications or
additional significant physical examination
or test results

461

83

0

Yes, but not recently

51

9

4

Yes, recently

45

8

4
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0

No

8

Yes

Developing general surgery priority criteria

sulting from regression analysis are
presented in Table 1. At its final
meeting, the panel made a few organizational and wording changes in
the criteria, including collapsing items
4 and 5 together and modifying response choices (Table 1, last column). Modest changes were made to
the regression-based weights, taking
into account clinical face validity and
modifications to the content of the
instrument. The greatest shift was for
“history of major complications” (increase in maximum number of points
from 4 to 8). “Usual intensity of
other forms of suffering” was reduced
from a maximum weight of 15 to 12.
Rebalancing for the remaining items
required increasing or decreasing 1 or
2 points for the most severe response
categories. In addition, the panel decided that the 2 life expectancy items
(7 and 8) should be applied to all patients and not be restricted to cancer
patients as was the case in the initial
criteria development. Finally, it was
agreed that a set of operational definitions and instructions would be prepared to accompany the criteria.
Results of the reliability assessment
of the revised priority criteria (Table 3)
found excellent interrater agreement
for the VAS urgency ratings for the 6
standardized patients (ICC = 0.83).
Three criteria had excellent reliability
(ICC > 0.75); 3 items had fair to good
reliability and 1 item had poor reliability (ICC < 0.40). The lowest reliability

was observed for item 5 (recent history
of major complications or significant
examination or test results). test–retest
reliability over a 2-month interval was
also assessed, based on input from 10
surgeons who participated in both
waves of data collection. Relatively
good intrarater consistency in scoring
was found for the majority of criteria
items. The visual analogue rating of
urgency had an excellent test–retest
ICC value of 0.92.

priority criteria to reflect global expert judgments of urgency. Based on
discussions at panel meetings, participants considered the criteria to have
reasonable face validity and to be
easy to use. The high correlations
observed between related criteria, as
described above, make good clinical
sense, further supporting the clinical
validity of the criteria.
The panel decided against developing separate sets of criteria for
cancer and noncancer patients, but
initially included 2 additional lifeexpectancy items for cancer patients.
This issue arose because, at times, it
seemed difficult to balance the impact of life-expectancy considerations

Discussion
General surgeons from the western provinces in Canada accepted
and endorsed the ability of clinical
Table 3

Interrater and Test–Retest Reliability of the Revised General Surgery Priority
Criteria by 10 Surgeons
Interrater
reliability, ICC*

Item

Test–retest
reliability, ICC†

1. Usual frequency of painful episodes/suffering

0.67

0.77

2. How intense is the pain at its worst

0.82

0.83

3. Usual intensity of other forms of suffering

0.70

n/c

4. Degree of impairment in usual activities due
to surgical condition

0.77

0.74

5. Recent history of major complications or
significant examination/test results

0.34 (κ)

0.33 (κ)

6. Life expectancy implications of the condition
without the procedure

0.86

0.89

7. Expected improvement in life expectancy
with surgery

0.56

0.67

8. Visual analogue scale urgency

0.83

0.92

*Data collected in January 2001
†Test–retest interval was approximately 2 mo.
‡Intraclass correlation coefficient. Higher value indicates greater agreement.
ICC = intraclass correlation coefficient, n/c = not computed since the item was not identical in the test and retest versions.

Table 2
Correlation Matrix for the General Surgery Criteria Using Pilot Testing Data From 238 Patients
Item
no.*

Item no.
9 VAS†

1

1

0.02

1.00

2

3

4

5

6

7

2

0.41

0.25

1.00

3

0.12

0.69

0.35

1.00

4

0.25

0.62

0.42

0.68

1.00

5

0.25

0.49

0.42

0.58

0.79

6

0.20

0.13

0.14

0.14

0.28

0.27

1.00

7

0.65

–0.05

0.31

0.05

0.15

0.24

0.25

1.00

8

0.37

–0.08

0.04

–0.14

–0.06

–0.06

0.15

0.27

1.00

*Visual analogue urgency scale
Item description: 1 = usual intensity of pain, 2 = usual intensity of other forms of suffering, 3 = usual frequency of painful episodes/suffering, 4 = usual degree of impairment in role function, 5 = usual
degree of impairment in social activities, 6 = history of major complications of condition, 7 = life-expectancy implications of condition without procedure, 8 = expected degree of improvement in
life expectancy with surgery.
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in cancer diagnoses against the suffering and disability that are often
more prominent in noncancer conditions. However, the panel recognized that, in practice, surgeons
must assess and compare all patients
against each other, in large part because the same operating room resources are at stake. Ultimately, the
panelists decided to use a single set
of criteria with 8 items for all patients, which seemed to produce reasonable orderings of patients, based
on panelists’ clinical judgements.
Because the R2 value is quite respectable, it seems reasonable to conclude that when used in a mixed
population the criteria should be able
to distinguish among patients with
different levels of urgency.
The reliability results suggest that
clinicians using the general surgery
priority criteria can achieve reasonably good interrater agreement and
good intrarater stability in scoring
over time. The creation and use of 6
videotaped simulated patient interviews provided an excellent source of
standard material for this purpose.
No special effort was made to standardize the rating process, e.g., by
providing examples of patients conforming to “mild suffering,” etc. or
to provide specific definitions of the
various levels on each criterion. As
such, the observed results represent a
“worst case” scenario, which can almost certainly be improved upon
with practice and clarification of
terms. Further refinement of item 5
(recent history of major complications) would potentially enhance the
overall reliability of the instrument.
A number of outstanding questions remain. It has not yet been
demonstrated in any definitive way
that the weighted scores will actually
rank patients in the appropriate order
based on urgency. Ideally, such
demonstration would involve following patients over time and comparing health outcomes and length of
time waiting. When such studies are
performed, measures similar to the
priority criteria reported here may be
356
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suitable for capturing health outcomes, such as the impact of treatment on pain and function.
A number of operational challenges can be foreseen with the use
of priority criteria for scheduling of
surgery. For example, patients with
minimally symptomatic benign conditions, such as hernias, will always
score lower than patients with symptomatic, serious conditions. As new,
high-scoring patients are seen, the
low scoring patients will never reach
the top of the list. It is possible to
address this problem by adding
points to the scores of patients simply for time spent waiting. However,
this could lead to a different problem: patients with less severe conditions regularly “bumping” patients
with more severe conditions. It was
for this reason that all WCWL panels
decided against incorporating time
for waiting into the criteria.
Another concern, raised regularly
during the project was the possibility
that patients and clinicians would
“game the system” by virtue of
knowing how the point system
works. These concerns need to be
addressed through careful monitoring, use of standard raters or other
techniques. However, the current
chaotic and unregulated system can
in most areas be easily gamed and is
not subject to audit.
It is hoped that further development will lead to an instrument that
can be widely used for prioritization
and case-mix description of patients
on waiting lists for general surgery. It
is imperative that such an instrument
be developed in order to permit assessment and accountability — and,
ultimately, fairness — in the context
of general surgery waiting lists.
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Send us your interesting clinical images!

Through scopes and scanners, on film and computer screens, with
ultrasonography and microscopy, clinicians capture stunning images of illness
and healing. CMAJ invites you to share your normally privy visual perspectives
on anatomy, pathology, diagnostic procedures and therapeutic techniques. Let
colleagues outside your specialty take a close look at the characteristic signs of
rare conditions (Kayser-Fleischer rings in Wilson’s disease) or the interior
marvels of your clinical terrain (colonoscopic view of an adenomatous polyp).
We’re also interested in images that take a wider angle on the context of care (a
recently cord-clamped newborn on a cold steel scale). If you have original,
unpublished images that are beautiful or informative, rare or classic, we’d like
to include them in CMAJ’s Clinical Vistas.
Send your images or queries to:
Editorial Fellow • Canadian Medical Association Journal
1867 Alta Vista Drive • Ottawa ON K1G 3Y6 Canada
or email pubs@cma.ca
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