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Purpose: The Canadian Anesthesiologists’ Society (CAS), the 
Ontario Preoperative Task Force (OPTF) and The Ottawa 
Hospital (TOH) have published guidelines detailing the indica-
tions for preoperative testing. The purpose of this study was 
to: (a) document compliance of testing practice at TOH-Civic 
Campus with published guidelines; and (b) determine the 
impact of preoperative testing on clinical management.

Methods: Following Research Ethics approval all patients 
undergoing elective surgery at TOH-Civic Campus in the first 
three months of 2004 were identified. One hundred charts 
from each month were randomly selected and analyzed ret-
rospectively by a single reviewer. The ordering and results of 
four preoperative tests were characterized. The indication for 
preoperative testing was identified from preoperative notes and 
the source of non-compliant orders was identified. Compliance 
with the CAS, OPTF, and TOH guidelines was documented. 
Abnormal test results were analyzed for evidence of a subse-
quent change in clinical management. 

Results: The charts of 294 of the 2,116 patients who under-
went elective surgery at TOH-Civic Campus in the first three 
months of 2004 were reviewed. A total of 534 tests were 
ordered on 198 patients (67%). Non-compliance rates varied 
significantly (5–98%) depending on test and guideline analyzed. 
Results of 329 tests (61.6%) were normal. Management was 
changed by 14 of 534 tests ordered (2.6%). Surgery proceeded 
as scheduled in all cases. 

Conclusion: The majority of elective surgical patients undergo 
preoperative testing. Non-compliance with guidelines ranged 
from 5 to 98%. The results of most tests were normal and 
influenced management in only 2.6% of cases. 

Objectif : La Société canadienne des anesthésiologistes (SCA) 
l’Ontario Preoperative Task Force (OPTF) et The Ottawa Hospital 
(TOH) ont publié des directives détaillées sur les indications 
de tests préopératoires. Le but de notre étude était de : (a) 
documenter la conformité de la pratique des tests au TOH-Civic 
Campus avec les directives publiées et (b) déterminer l’impact des 
tests préopératoires sur la conduite clinique.

Méthode : Avec l’accord du Comité d’éthique de la recherche, 
nous avons repéré les dossiers de tous les patients opérés en 
chirurgie réglée au TOH-Civic Campus, au cours des trois premiers 
mois de 2004. Cent dossiers par mois ont été choisis au hasard et 
analysés rétrospectivement par un seul examinateur. Quatre tests 
préopératoires ont été caractérisés quant à leurs prescriptions et 
résultats. L’indication de tests préopératoires a été trouvée dans les 
notes préopératoires et la source de prescriptions non conformes 
a été identifiée. La conformité avec les directives de la SCA, de 
l’OPTF et du TOH a été étudiée. Les résultats anormaux des tests 
ont été analysés pour savoir s’ils modifiaient la conduite clinique 
ultérieure.

Résultats : Les dossiers de 294 des 2 116 patients opérés en 
chirurgie réglée au TOH-Civic Campus au cours des trois premiers 
mois de 2004 ont été revus. Il y a eu 534 tests demandés pour 
198 (67 %) patients. Les taux de non-conformitéé variaient de 
façon significative (5–98 %) selon les tests et les directives analy-
sées. Les résultats de 329 tests (61,6 %) étaient normaux. Le 
traitement a été changé par 14 des 534 tests. La chirurgie n’a été 
modifiée dans aucun cas.

Conclusion : La majorité des patients de chirurgie réglée subissent 
des tests préopératoires. La non-conformité aux directives allait de 
5 à 98 %. Les résultats de la plupart des tests étaient normaux et 
n’ont influencé le traitement que dans 2,6 % des cas.
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LABORATORY testing is a common element 
of the evaluation of the patient presenting 
for elective surgery. In the past a series of 
“routine” tests was performed to determine 

a patient’s fitness for surgery. Critical evaluation of 
“routine” tests suggests that preoperative tests ordered 
in the absence of clinical indication, while frequently 
abnormal, fail to predict postoperative outcomes. 
Routine tests seldom change clinical management 
and generating unnecessary costs for the health care 
system.1 Even among patients older than 70 yr of age 
“routine” preoperative testing was demonstrated to 
be of little benefit.2 A randomized controlled trial of 
preoperative laboratory testing prior to cataract surgery 
revealed no differences in outcome in those subjected 
to routine testing and those given no testing at all.3 

In an attempt to control the costs associated 
with perioperative care, a variety of agencies have 
published guidelines to rationalize preoperative test-
ing practice. As a result, preoperative testing at The 
Ottawa Hospital (TOH) is subject to influences at the 
national, provincial, and local levels. At the national 
level the Canadian Anesthesiologists’ Society (CAS) 
publishes recommendations for preoperative testing in 
the Guidelines to the Practice of Anesthesia.4 The CAS 
advocates that investigations should not be ordered on 
a routine basis but rather based on the patient’s health 
status, drug therapy, and with consideration to the 
proposed surgical intervention. At the provincial level 
the Ontario Preoperative Task Force (OPTF), in col-
laboration with the Guidelines Advisory Committee 
of the Ontario Medical Association, published the 
Ontario Preoperative Testing Grid in 2003.5 The 
OPTF grid describes indications for a variety of pre-
operative tests in use in hospitals across Ontario and 
provides consensus recommendations for appropriate 
testing practice. At the local level, the pre-admis-
sion unit at TOH implemented a policy defining the 
indications for preoperative testing in our institution. 
The TOH policy was approved by the departments of 
Anesthesiology, Surgery and Nursing and was imple-
mented in June 2003.6 The ordering of tests was to 
be individualized for each patient, and nurses in the 
clinic were responsible for ensuring that required tests 
were completed. 

The primary objective of this study was to deter-
mine if testing practices at TOH-Civic Campus were 
compliant with any of the three applicable guide-
lines. Secondary objectives included: identification 
of the source of testing orders non-compliant with 
guidelines; documentation of the rates of normal and 
abnormal test results, and, an evaluation of the impact 
of abnormal test results on perioperative care.

Methods
Following approval of TOH Research Ethics Board a 
list of all patients undergoing elective surgery at TOH-
Civic Campus was generated from our operating room 
scheduling office system. One hundred patients from 
each of three consecutive months in 2004 were select-
ed from operating room scheduling office system files 
using a random numbers table. Patients undergoing 
same day admission (SDA) or surgical day care unit 
(SDCU) procedures were eligible. A retrospective 
review of all charts was performed by a single reviewer 
(A.W.) who documented demographic characteristics 
and the route of admission on all 300 cases. 

Orders and results for the four most common 
preoperative tests were considered: electrocardiogram 
(ECG), chest x-ray (CXR), complete blood count 
(CBC), and serum electrolytes (LYT). The source of 
the order for the preoperative test was identified and 
compliance with the CAS, OPTF, and TOH guidelines 
was documented. Indications for testing were found 
in the surgeon’s history or the preadmission assess-
ment. The status of a given laboratory test in each 
patient, indicated vs non-indicated, was made for each 
test for all three guidelines. The indications for the 
individual laboratory tests and guidelines are summa-
rized in the Appendix (available as Additional Material 
at www.cja-jca.org). Clinical agreement regarding the 
indication for each test ordered was assessed for all 
possible pairs of guidelines (CAS-OPTF, CAS-TOH, 
OPTF-TOH). 

Results of the tests were classified as either normal 
or abnormal using hospital laboratory reference stan-
dards. The charts of patients with abnormal laboratory 
values were then reviewed to identify if a change in 
patient management could be identified. A change in 
patient management was broadly defined and includ-
ed, but was not restricted to, request for old records, 
orders for repeat testing, requests for consultation, 
and new medication orders.

Categorical data were described as proportions and 
compared with Chi-square statistic. Continuous data 
were described using mean and standard deviation and 
compared using unpaired Student’s t tests. Agreement 
was characterized using the Cohen’s kappa statistic. 
A kappa of 0.5 defined agreement between guideline 
pairs no greater than that expected by chance alone 
while a kappa of 1.0 defined complete agreement. In 
all analyses a P value of < 0.05 was considered statisti-
cally significant.

Results
In the 2003–2004 fiscal year during which the study 
took place, TOH-Civic Campus performed 11,953 sur-
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gical procedures; 4,013 (33.6%) were admitted follow-
ing surgery (SDA) and 4,326 (36.2%) were discharged 
home on the day of surgery (SDCU). Of 300 eligible 
charts 294 were found and retrieved for analysis. Charts 
could not be located for three female patients undergo-
ing day surgery and three male patients (one SDA, two 
SDCU). The remaining 294 records were analyzed. 
Demographic characteristics of included cases and total 
number of tests performed categorized by route of 
admission are shown in Table I.

The numbers of tests ordered that were not com-
pliant with testing guidelines are shown in Table II. 

Non-compliance rates were lowest when the OPTF 
guidelines were considered (64 of 534 tests; 12%) 
and greatest with CAS guidelines (166 of 534 tests; 
31.4%). Surgeons’ orders were responsible for 425 of 
534 tests (80.0%) ordered preoperatively; it is there-
fore of little surprise that surgeons were the source 
of most orders non-compliant with guidelines. The 
attending surgeon ordered 67.6 to 90% of those tests 
in this review that were non-compliant with guide-
lines. 

Tests indicated by the different guidelines but not 
completed were significantly less common. In total 
41 tests indicated by TOH guidelines were not per-
formed. As testing at TOH was directed by a relatively 
restrictive institutional policy many tests indicated by 
CAS (51 tests) and OPTF (229 tests) guidelines were 
not performed. 

The level of agreement regarding the indication for 
preoperative laboratory testing is shown in Table III. 
Indications for LYT were remarkably similar across 
guidelines and led to high levels of agreement among 
all guidelines. In contrast, indications for CXR varied 
significantly between guidelines and were responsible 
for significant disagreement. When CBC and ECG 
guidelines were evaluated kappa scores > 0.5, indicat-
ing agreement greater than that expected by chance, 
were found in approximately half of guideline pairs. 
Agreement between guideline pairs for most tests 
was greatest when TOH and CAS guidelines were 
compared.

The results of preoperative tests are shown in Table 
IV. The 329 of 534 (61.6%) tests ordered returned 
with normal results. Abnormal results were noted in 
189 tests yet evidence of action prompted by these 
results could be documented in only 14 of 534 cases 
(2.6%). 

With the exception of the ECG, in which abnormal 
results were more common in males (74.3% vs 47.6% 
in females, P = 0.003) neither the route of admis-
sion nor gender exerted influence on the outcome 
of preoperative testing. Abnormal results were more 
common in patients > 65 yr of age on CBC (40.6% vs 
22.4% in patients < 65 yr, P = 0.031) and LYT (31.7% 
vs 26.2% < 65 yr of age, P = 0.050) while differences 
in ECG and CXR results across age ranges were not 
significantly different. The proportion of abnormal 
test results when tests were indicated varied somewhat 
depending upon the guideline and test chosen. Table 
V provides an example of the influence of the CAS 
indications for testing on the proportion of abnormal 
test results. In this example, only LYT was statistically 
more likely to be abnormal in those tests indicated 
by the guideline. When other guidelines (not shown) 
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TABLE I  Characteristics of included cases

 SDCU SDA P value

Number of patients 143 151 
Gender (M/F) 53/93 74/80 0.040
Age (yr) 46.8 ± 17.3 53.7 ± 17.3 0.001
Number of tests 156 378 < 0.001
SDCU = surgical day care unit (outpatient procedure); SDA = 
same day admission (inpatient procedure); M = male; F = female.

TABLE II  Tests ordered and rates of non-compliance with 
testing guidelines

                         Tests ordered non-compliant with  
                            guidelines (% of tests ordered)
Test Number of  CAS OPTF TOH 
 tests ordered

ECG 133 30 (22.7) 7 (5.3) 21 (15.9)
CXR 63 34 (54.0) 10 (15.9) 62 (98.4)
CBC 191 50 (26.5) 9 (4.8) 22 (11.6)
LYT 147 52 (35.9) 38 (26.2) 49 (33.8)
Total 534 166 (31.4) 64 (12.1) 154 (29.1)
ECG = electrocardiogram; CXR = chest x-ray; CBC = com-
plete blood count; LYT = serum electrolytes; CAS = Canadian 
Anesthesiologists’ Society; OPTF = Ontario Preoperative Task 
Force; TOH = The Ottawa Hospital. 

TABLE III  Agreement between published preoperative 
testing guidelines

 CAS – OPTF CAS – TOH OPTF – TOH

ECG 0.482 0.859 0.576
CXR 0.401 0.063 0.003
CBC 0.222 0.762 0.320
LYT 0.829 0.890 0.894
ECG = electrocardiogram; CXR = chest x-ray; CBC = com-
plete blood count; LYT = serum electrolytes; CAS = Canadian 
Anesthesiologists’ Society; OPTF = Ontario Preoperative Task 
Force; TOH = The Ottawa Hospital. Column headings refer to 
pairs of guidelines compared. Data are Cohen’s kappa statistics.  
P < 0.001 for all results presented.
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were considered, relationships between indication for 
LYT and ECG and abnormal results were inconsis-
tent. In all cases there was no significant relationship 
between the indication for testing and abnormal 
results of CXR and CBC. 

All cases reviewed proceeded without delay, regard-
less of the results obtained on preoperative tests. No 
significant morbidity or mortality was noted in the 
294 cases reviewed.

Discussion
The results of this review suggest that many tests 
ordered at TOH-Civic Campus are incompatible with 
the applicable published recommendations, including 
those of our own institution. Translation of guide-
lines into clinical practice is notoriously challenging. 
Systematic review suggests that the implementation 
of a clinical practice guideline is inconsistently related 
to changes in the process of care. Actual changes 
in patient outcome are seldom demonstrated.7 This 
failure to convert recommendation into practice is 
often not related to the content or quality of the 
guideline itself but often is related to changing estab-
lished behaviour of the clinicians and the institutions 
studied.7 In most cases those tests not compliant 
with TOH guidelines were ordered by surgeons. 
Anesthesiologists and nurses in the preadmission clinic 
were reluctant to cancel tests ordered by a colleague 
resulting in a number of tests ordered without indica-

tion. Efforts to change “established behaviour” must 
include education of our surgical colleagues and sup-
port of clinic personnel cancelling unnecessary tests.

Agreement of testing indications between the 
guidelines studied was highly variable. Indications 
for preoperative evaluation were most similar for 
LYT across all guidelines. All three guidelines clearly 
defined and prescribed indications for preoperative 
assessment of LYT. Indications common to all guide-
lines included patients with renal disease, hyperten-
sion, diabetes mellitus, and conditions affecting the 
adrenal hypopituitary axis as well as for patients taking 
diuretics and digoxin. The consistency of the guide-
lines, if not the ordering physicians, was reflected 
in similar non-compliance rates ranging from 25 to 
36%. For all other tests clinical agreement with the 
recommendations of the OPTF were most commonly 
found in conflict with the other guidelines. The OPTF 
guidelines are relatively lenient and recommend a 
CBC for all women undergoing surgery and an ECG 
on all patients aged 45 or greater. These more inclu-
sive standards led to non-compliance rates for both 
tests of < 6%; compare this to the more restrictive CAS 
standards where non-compliance was > 20%. It is clear 
that there is potential to rationalize and harmonize 
the indications for testing across all three levels of 
regulation. A consistent and evidence-based approach 
to preoperative testing should reduce the numbers of 
tests performed preoperatively, but whether these tests 

TABLE IV  Preoperative test results and action taken

Test Number of tests done Missing result Normal (% done) Abnormal (% done) Action (% done)

ECG 133 4 47 (35.3) 82 (61.7) 6 (4.5)
CXR 63 5 43 (68.3) 15 (23.8) 0 (0.0)
CBC 191 4 137 (71.7) 50 (26.1) 2 (1.0)
LYT 147 3 102 (69.4) 42 (28.5) 6 (4.1)
Total 534 16 329 (61.6) 189 (35.4) 14 (2.6)
ECG = electrocardiogram; CXR = chest x-ray; CBC = complete blood count; LYT = serum electrolytes. Data reflect number (%) of num-
ber of tests done. Action taken included six preoperative consultations, four repeat measurements (all normal on repeat), two patients 
ordered potassium supplementation, one echocardiogram, one postoperative dialysis for a patient in known renal failure. Only a single 
abnormal test requiring action was prompted by a test not indicated by any of the guidelines.

TABLE V  Test results when order indicated or not-indicated by CAS guidelines

                                 Indicated by CAS                                                           Not indicated by CAS  P value
 Tests ordered Tests abnormal Tests ordered Tests abnormal

ECG 103 67 30 14 0.180
CXR 29 6 34 9 0.272
CBC 141 38 50 12 0.851
LYT 95 34 52 7 0.012
ECG = electrocardiogram; CXR = chest x-ray; CBC = complete blood count; LYT = serum electrolytes; CAS = Canadian Anesthesiologists’ 
Society. 
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provide clinically useful information is an altogether 
different question.

If testing is to be decreased, what criteria can one 
use to reform testing practice? Gender in the pres-
ent study was poorly predictive of abnormal results 
and a source of significant disagreement between the 
guidelines evaluated. Dzankic et al. demonstrated that 
abnormal laboratory results were common in patients 
> 70 yr of age, but only surgical risk and ASA classifi-
cation were associated with adverse outcome.2 We also 
found age > 65 yr was more commonly associated with 
abnormal results in LYT and CBC but again noted 
that age based inclusion criteria were inconsistent 
between guidelines. Elimination of gender and age 
based indications for testing in favour of indications 
based on comorbidity would therefore seem logical 
first steps in rationalizing preoperative testing practice. 
In the wake of Schein’s findings regarding the utility 
of preoperative testing in cataract surgery,3 many clini-
cians question the need for testing in other ambulatory 
procedures. Abnormal results were equally common in 
patients having ambulatory and inpatient surgical pro-
cedures in this series suggesting that a reevaluation of 
testing guidelines need not be restricted to outpatient 
procedures. Would more careful application of exist-
ing guidelines be the answer? Tests indicated by CAS 
testing guidelines were no more likely to be abnormal 
than those ordered without indication, LYT being the 
notable exception. These findings suggest that the 
guidelines are probably overinclusive and could be 
further refined. If testing policy is refined to reduce 
unnecessary testing what benefits might be expected? 

The cost savings associated with rationalizing pre-
operative testing practice can be substantial. Estimating 
the cost of testing can be challenging in centres, such 
as TOH, which receives institutional funding for all 
laboratory services. Using the Ontario Schedule of 
Benefits and TOH laboratory charges the cost of the 
tests in this study can be estimated as follows: ECG 
= $18.24 CDN, CXR = $38.54 CDN; CBC $9.60 
CDN; and LYT $8.22 CDN. The cost incurred by 
tests ordered in our review of 300 patients that were 
non-compliant with TOH guidelines was estimated at 
$3,300.00 CDN. At an average cost of just over $10 
CDN per patient we calculate that non-compliant test-
ing in elective surgical patients costs our institution 
over $87,000 per year. Given the absence of adverse 
postoperative adverse events in this study, and the fur-
ther difficulty of attributing such events to an absent 
test, we cannot estimate the costs tests indicated but 
not completed. Regardless of the economic issues at 
hand one wonders if preoperative laboratory testing 
offers significant clinical value.

Abnormal results were noted in approximately one 
third of all tests ordered. The frequency of abnor-
mal results reported in this series was similar to that 
reported in a systematic review of preoperative testing 
conducted for the National Health Service (NHS) 
by the NHS R&D Health Technology Assessment 
Programme.1 That action was taken in < 3% of test 
results is also consistent with the NHS review. The 
lack of correlation between abnormal results and clini-
cian response suggests that the abnormalities reported 
were of a minor nature, or that clinicians were willing 
to proceed with anesthesia and surgery in the face of 
significant abnormalities. In either event it is clear that 
the elimination of a significant proportion of preop-
erative laboratory investigation could be accomplished 
without changing clinical care.

This study has several limitations. Foremost among 
them is the inability to generalize these results to other 
centres. That said, manufacturing change is challenge 
for all institutions, large and small. The TOH experi-
ence suggests that implementation of our own policy, 
agreed upon by the departments of Anesthesiology, 
Surgery, and Nursing, still resulted in a large number 
of unnecessary tests. Each institution will have its own 
unique problems and solutions in the rationalization 
of preoperative testing practice. Old habits die hard 
and departments wishing to change their testing 
habits will have to identify their unique problems and 
propose their own solutions. Another significant limi-
tation was the retrospective determination of testing 
indication and outcome assessment. It is quite pos-
sible that our test indications may have been incor-
rectly assigned based on written patient records or 
that clinical action on test results was underestimated. 
That no case was delayed, cancelled, or rescheduled 
lends support to the relatively low impact of testing 
on clinical decision making.

In conclusion, the results of this review suggest 
that unnecessary laboratory testing is common in our 
institution despite the presence of an approved policy 
dictating preoperative testing practice. Age- and gen-
der-related indications for testing in the OPTF guide-
lines significantly broaden indications for testing and 
resulted in poor agreement with other guidelines. 
Regardless of indication, preoperative tests were 
frequently normal and rarely changed perioperative 
management. There is ample opportunity to rational-
ize testing practice and decrease testing-related costs 
without altering patient outcome.
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