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Abstract

Background: Wide small-area variations in the rates of elective surgical procedures
and lack of systematic outcome measurement have raised questions about the
appropriateness of such surgery. Our objective was to determine the feasibility
of routine evaluation of indications for and outcomes of elective surgery.

Methods: Participants consisted of 138 surgeons and 5313 patients who underwent
1 or more of 6 specific surgical procedures (for a total of 6274 operations). Sur-
gical indications were evaluated according to published guidelines. Patients’
self-reported health-related quality of life (HRQOL) before and at appropriate in-
tervals after surgery was measured with standard, validated generic and disease-
specific instruments. Patient-specific results were routinely sent to the surgeons,
from whom feedback was requested.

Results: Surgeons provided information on the indications for surgery for 44% to
95% of the 6 procedures, and the indications matched the guidelines in 73% to
99% of cases. Completed HRQOL questionnaires were returned by 58% of the
patients. Postoperative HRQOL scores were markedly improved in most pa-
tients, but in 2% to 26% of the various procedures, there was either no change
or a deterioration in HRQOL. In most of the procedure groups a small propor-
tion of patients had relatively minor symptoms and disability preoperatively, but
in the cataract surgery group this proportion was large. Opinion among the par-
ticipating surgeons was divided as to the potential value of this method of evalu-
ation. The cost of the outcome evaluation program was about $12/patient.

Interpretation: Evaluation of indications for and outcomes of elective surgery
could be implemented systematically at reasonable cost and could be included
in an accountability framework for health services. Most surgeons were not en-
thusiastic about this kind of evaluation.

The appropriateness of indications for elective surgery has stimulated much
debate. The large variations in age- and sex-adjusted surgical rates that are
reported whenever the issue is examined1–3 raise questions about the ade-

quacy of access in some areas and the possibility of inappropriate surgery in others,
especially for procedures known to have highly subjective indications.

It is remarkable that in reports of surgical results so little attention has been paid
to measuring the outcome for which most elective surgical procedures were de-
signed, namely health-related quality of life (HRQOL). There have been sporadic
reports of HRQOL results4–6 in a research context, but there has been no previous
attempt to introduce systematic HRQOL measurement as a routine component of
the evaluation of elective surgery.

Because indications for and outcomes of surgery are becoming important mea-
sures of quality, we undertook this project to assess the feasibility and potential
value to providers and decision-makers in the health care system of measuring each
of them routinely.

Methods

In Vancouver between November 1999 and September 2000, 5313 consecutive patients
were booked for the following 6 high-volume elective surgical procedures: cataract replace-
ment, cholecystectomy, hysterectomy, lumbar diskectomy, prostatectomy and total hip re-
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placement. Patients with cancer and those who underwent arthro-
plastic revision were excluded. All acute care hospitals in the region
participated, namely Vancouver Hospital and Health Sciences
Centre, Providence Health Care (consisting of St. Paul’s Hospital,
St. Vincent’s Hospital and Mount St. Joseph’s Hospital) and Rich-
mond Hospital. The specialty distribution of the 138 participating
surgeons is displayed in Table 1. The project steering committee
consisted of surgeons and administrators representing the BC
Ministry of Health, the Vancouver/Richmond Health Board and
the 6 surgical divisions within the 5 hospitals.

For each patient booked for surgery, the surgeon or a designate
was asked to complete a clinical indications form based on a set of
proprietary guidelines developed by InterQual (a division of
McKesson Corporation, San Francisco), known as Indications for
Surgery and Procedures. The information gathered from the clinical
indications form was reviewed by one of the project nurses to deter-
mine if the case profile matched the guidelines. A sample of 900 hos-
pital charts was reviewed to determine whether the information nec-
essary to review the surgical indications could have been obtained
from the hospital record rather than directly from the surgeon.

For the outcomes part of the project, we used the SF-36
generic HRQOL questionnaire and an appropriate disease-specific
HRQOL questionnaire for each procedure (see below for more
details). The questionnaires were formatted to allow optical scan-
ning of the responses. Questionnaires were sent to all patients be-
fore surgery (except those in the hysterectomy group [the Menor-
rhagia Outcomes Questionnaire was designed for single
postoperative application only]) and at appropriate postoperative
intervals ranging from 3 months for cataract to 1 year for lumbar
diskectomy and total hip replacement. A custom-built computer
program was used to track the approximately 13 000 patient sur-
veys, flag the date for the postoperative mailing and scan the re-
sponses into a database. The per-patient cost of the outcomes
measurement program was determined. The self-reported out-
comes for each patient were sent to the relevant surgeon as soon as
the postoperative surveys were received, and surgeons were asked
to provide anonymous feedback about the value of this process.

The SF-367 was chosen as the generic HRQOL instrument for
all procedures. The following disease-specific instruments were
also used: the Visual Function Assessment (based on the VF-14
index8) for cataract extraction, the Gastrointestinal Quality of Life
Index9 for cholecystectomy, the Menorrhagia Outcomes Ques-
tionnaire10 for hysterectomy (distributed after surgery only), the

North American Spine Society lumbar spine outcome assessment
instrument11 for lumbar disk surgery, the American Urological As-
sociation symptom index for benign prostatic hyperplasia12 for
prostatectomy, and the Western Ontario and McMaster Universi-
ties Osteoarthritis Index13 (WOMAC) for total hip replacement.
Because of the culturally diverse population in Vancouver, we en-
sured that staff were available to communicate with patients who
spoke English, Mandarin, Cantonese or Punjabi. Chinese-lan-
guage versions of the SF-36 and the Visual Function Assessment
were also available.

The project raised controversy among the members of the steer-
ing committee about the distinction between clinical research and
quality management, but the Behavioural Research Ethics Board of
the University of British Columbia determined that patient consent
was not required, because these activities were fundamentally re-
lated to the management and reporting of quality of care.

Results

Only one department in one of the hospitals declined to
participate in the study. The response rates to the requests
for clinical information varied widely by surgeon, by proce-
dure and by institution. The response rate for individual sur-
geons ranged from 0% to 100% of procedures. No obvious
patterns of response in terms of type of procedure or volume
of practice were evident. The overall collection rate of clini-
cal indication forms varied from 44% to 94%, depending on
the procedure (Table 1), with the lowest response rates for
hysterectomy and total hip replacement and the highest re-
sponse rate for lumbar diskectomy. For patients for whom a
clinical indications form was submitted by the surgeon, the
indications for surgery matched the guidelines for 73% to
99% of cases, depending on the procedure (Table 2).

The response rate for the HRQOL survey packages
mailed directly to patients (and reminder postcards and
telephone calls where necessary) ranged from 52% to 77%,
depending on the procedure. In the returned surveys, 95%
of the questions were answered.

For each procedure, information was compiled on changes
in all 8 domains of the SF-36 score and in the disease-specific
instrument scores, as well as the distribution of preoperative
(except for hysterectomy) and postoperative symptom and
disability scores (Table 2). The complete data sets and graphs
of results for all 6 procedures are available online.14

The most striking improvements in HRQOL were seen
after lumbar disk surgery and total hip replacement; for
these procedures, very large positive changes occurred in
the disease-specific instruments and in almost all of the SF-
36 domains (Table 2). The disease-specific instruments
showed that most patients in all procedure groups experi-
enced benefit from surgery, but for a certain proportion
(ranging from 2% for total hip replacement to 26% for
cataract replacement) HRQOL scores after the operation
were worse than before. From the large data sets available
for each procedure 2 illustrative examples were chosen for
presentation here: cataract replacement and total hip re-
placement.
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Table 1: Number of surgeons and response rate to request
for clinical information

Procedure
No. of

surgeons
Total no. of
procedures

No. (and %) of
procedures with

response

Cataract
replacement   31 4239 2840 (67)
Cholecystectomy   27   673 477 (71)
Hysterectomy   40   488 239 (49)
Lumbar
diskectomy   11   122 115 (94)
Prostatectomy   13   264 195 (74)
Total hip
replacement   16   488 214 (44)
Total 138 6274 4080 (65)



Of the patients booked for cataract surgery, 32% scored
higher than 90 points on the 100-point Visual Function As-
sessment before surgery (Fig. 1). The mean scores before
and after surgery for all patients were 79 (standard devia-
tion [SD] 17) and 88 (SD 15) respectively. Seventy percent
of the patients who underwent cataract surgery experienced
improvement, as recorded by the Visual Function Assess-
ment, but for 27% the score was the same or worse after
the procedure (Fig. 2). As expected (because of the general
nature of the questions), there was no change in any of the
domains of the generic HRQOL instrument, the SF-36.

For the patients who underwent total hip replacement,
there was a large mean positive change in HRQOL as mea-
sured by both the SF-36 and the WOMAC scales (Table
2). For more than 90% of patients, the WOMAC scale in-
dicated improvement after the procedure, whereas only 2%
of patients reported deterioration (Fig. 3).

The staffing cost for producing, tracking and scanning
the surveys for one patient was estimated as $2.69 on the
basis of a workload estimation model. Supply costs includ-
ing postage (mail-out and stamped self-addressed envelope)
were $2.75 per survey, and the cost of producing the sur-
geon’s report was approximately $0.50. Therefore, the total
costs were approximately $6 per outcome survey or $12 for
a preoperative and postoperative protocol. This estimate
does not include the costs of nurses identifying patients,
which could be eliminated by implementing an automated
procedure in the booking offices, or the costs of surgeons’
time, project management, data analysis and interpretation.

Just over half (21 or 53%) of the 40 surgeons who re-
sponded to our request for feedback had positive comments
about the project and the information it produced, but the
remainder felt it was of little value and indicated that they
did not wish to receive such information on their patients
in the future.

Interpretation

These results suggest that it is feasible to carry out a
guideline-based review of the indications for elective
surgery and to measure HRQOL outcomes routinely at
reasonable cost.

Surgical indications

Given that the project involved 138 surgeons from 6 dis-
ciplines in 5 hospitals, it is unsurprising that the level of co-
operation was variable, with data on indications reported
for 0% to 100% of procedures by individual surgeon, and
one division in one of the hospitals declining to participate
at all. It is difficult to interpret the data on the rate of com-
pliance with the guidelines (73% to 99%) for several rea-
sons: not all of the surgeons agreed with the proprietary
guidelines used, secondary review of individual cases by a
physician was not done systematically, and information was
incomplete or missing for more than one-third of patients
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enrolled, which suggests the possibility of selection bias by
the surgeons. However, the data suggest that local practices
often vary from the guidelines. For cholecystectomy, lum-
bar diskectomy and total hip replacement, the rates of cri-
teria match were consistently high.

Our review of hospital records demonstrated that these
records are not adequate sources of information on indica-
tions for surgery. For systematic implementation of a re-
view of the indications for surgery, the necessary clinical
information would have to be collected from the physi-
cians’ offices. Most of the project’s personnel costs arose
from time spent in hospital surgical booking offices to
identify patients for the study and in attempts to obtain the
necessary information from surgeons’ offices. As with an
outcomes management system, automation of the surgical

booking process would be necessary for successful imple-
mentation on a large scale.

Patient-reported outcomes

The preoperative HRQOL information indicated that
patients booked for these 6 elective surgical procedures had a
wide range of symptoms and disability. There was evidence
that the more pain and disability experienced before opera-
tion, the more likely that there would be benefit from
surgery. For most of the procedures, the proportion of pa-
tients reporting minimal symptoms and disability preopera-
tively was small, but of those scheduled for cataract surgery
32%, 15% and 4% had a preoperative visual function score
of greater than 90, greater than 95 and 100 respectively (on a
scale of 100). These findings suggest that the threshold indi-
cations for cataract surgery are now very low. The mean pre-
operative Visual Function Assessment score of 79 is compa-
rable to the range of 64 to 77 reported in the literature.6,8,15

The disease-specific instruments showed substantial im-
provement in patients’ self-reported HRQOL after surgery
for all of the procedures, but in a certain proportion the
postoperative score was unchanged or worse. The wide
range in the proportion with poorer outcomes (2% for to-
tal hip replacement to 26% for cataract extraction) may re-
flect differences in surgical complication rates, severity of
disease or appropriateness of the indications for surgery in
the first place. For the generic HRQOL instrument, the
changes were strongly positive after lumbar diskectomy and
total hip replacement, moderately positive for cholecystec-
tomy and hysterectomy, minimal for prostatectomy and ab-
sent for cataract surgery; these changes might be expected,
given the likely overall health effects of the diseases studied.

We were disappointed by the lack of interest expressed
by almost half of the surgeons in receiving patients’ self-re-
ported outcome information. This lack of interest suggests
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Fig. 1: Cataract surgery. Distribution of preoperative Visual
Function Assessment scores. A score of 100 indicates that the
patient has no visual complaints whatever; a score of 0 indi-
cates virtual blindness. Data were missing for 1% of patients.
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that many are not yet aware of the recent advances in the
discipline of HRQOL measurement.8–11,16–18 Some surgeons
may have difficulty accepting the evidence that patients’
self-reported HRQOL is a more valid outcome measure
than their own impressions of outcomes.19,20

Implications for health services and policy

The appropriateness and outcomes of health care inter-
ventions are important quality-of-care issues that should be
considered in the accountability framework for health ser-
vices now under consideration by the provinces. The results
of this study suggest that clinicians, managers and trustees
must all be involved if indications and outcomes are to be
evaluated. For systematic implementation of such evalua-
tion, it would be effective and less costly to target specific
areas in a structured sampling program, but strong incen-
tives for participation by surgeons would be necessary.

The wide range of severity of symptoms and disability
for which elective surgery was recommended raises ques-
tions about the appropriateness of some procedures. With
systematic implementation of an outcomes assessment pro-
gram and better understanding of the validity of patients’
self-reported outcomes, surgeons and referring physicians
may eventually use such information to investigate the rea-
sons for poor outcomes in individual patients and thus re-
fine the surgical selection process. Since all surgery carries
risk, the potential benefits and harms of a procedure must
be examined for patients with non-life-threatening condi-
tions causing minimal symptoms. In elective surgery with
high demand and limited resources, it seems reasonable to
ask surgeons to document their reasons for operating and
patients to assess their condition before and after surgery.
Furthermore, making such information available to sur-

geons and referring physicians could improve the quality of
care and clinical decision-making.

A detailed report of this project, including all the data, is
available in PDF format at www.resio.org.
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