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During pre-surgical evalua-
tions, physicians frequently 
order a battery of tests. Pre-

operative laboratory testing in the 
United States costs at least $18 bil-
lion annually.1,2    

The value of routine preopera-
tive testing has been challenged. In 
fact, preoperative tests rarely change 
management3-6 and may cause harm 
to patients.6-9 Up to 93% of preopera-
tive tests are not indicated.7,10 Two 
recent randomized controlled trials 
show there is no benefit to preop-
erative testing in cataract surgery 

patients2 and ambulatory surgi-
cal patients.11 Many physicians feel 
these tests are unnecessary.12    

Numerous experts have called for 
an end to routine preoperative test-
ing, including the American Society 
of Anesthesiologists and the Insti-
tute for Clinical Systems Improve-
ment.1,3,4,13,14 The American Society 
of Anesthesiologists has published a 
practice advisory3 noting that “preop-
erative tests should not be ordered 
routinely,” and it outlines indications 
for commonly used tests (Table 1).

In addition to savings of at least 
$10 billion annually in the United 
States,7 the elimination of unindi-
cated preoperative testing could 
improve patient safety,1 eliminate de-
lays,15 limit harm from unnecessary 
follow-up of abnormal tests,7,14 im-
prove system efficiency,14,15 decrease 
postponement of surgery,7,14,15 and 
improve the patient experience.14,15    

It is unclear why routine preop-
erative testing is still widespread. 
Reasons for continued use of routine 
preoperative tests are poorly under-
stood. Authors have hypothesized 
that factors include the following: 
institutional policies and proce-
dures,4,6,12,16 medicolegal worries,4,6,9,12 
concern about surgical delays,4,15 
complex health care environments,14 
the difficulty of changing ingrained 
behavior,6,7 and a belief among phy-
sicians that other physicians want 
the tests performed.2,12 While these 
factors are discussed in the litera-
ture at length, only one study, a 1995 
written survey of doctors involved in 
cataract surgery,12 has directly stud-
ied physician opinion and practice. 
Physician opinion has not been ex-
amined in an ambulatory surgical 
setting, other than decision-making 
around cataract surgery. Additional-
ly, it is not known if physicians still 
cite the above factors as the most 
important reasons for routine preop-
erative testing after the publication 
of two recent guidelines.3,13      
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Recent editorials have emphasized 
the need for leadership to reduce un-
necessary preoperative testing.1,14 
Physicians in several specialties and 
numerous other health care profes-
sionals are involved in preoperative 
decision making. Therefore, any at-
tempt to eliminate routine testing 
will require a solution that is ac-
ceptable across disciplines. Efforts 
to limit tests have focused on an-
esthesiologist-directed preoperative 
clinics9,15,17,18 or changes in institu-
tional policy.16 Qualitative methods 
have not been used to understand 
beliefs that may be barriers to care 
improvement. As described by Grim-
shaw, assessing barriers is critical to 
implementing change.19

We conducted a qualitative study 
by interviewing preoperative deci-
sion-makers in our local health care 
environment. The purpose of our 
study was to describe the factors 
that lead to the ordering of preoper-
ative tests and to generate hypoth-
eses about interventions that might 
decrease unnecessary preoperative 
testing.

Methods 
Participants
We interviewed 19 physicians (five 
anesthesiologists, five general sur-
geons, two orthopedic surgeons, sev-
en primary care physicians) and four 
nurse administrators. We selected 
anesthesiologists and surgeons in-
volved in low-risk surgeries in the 
main operating room and the sur-
gery center at our local hospital, 
including department heads and 
those in committee leadership po-
sitions. We interviewed a conve-
nience sample of local primary care 
doctors, which included five family 
physicians and two general inter-
nists. Eleven of the physicians are 
men, eight are women, and the in-
terviewed physicians had been in 
practice between 5 and 34 years (me-
dian=16). All nurse administrators 
are women. Three of the four nurse 
administrators were surgery center 
nurse administrators, the fourth was 
recommended for interview by a sur-
geon and was a nurse administrator 
with a wider scope of duties.

As part of the process of “chain 
sampling,”20 we asked all interview-
ees to recommend key local decision-
makers for additional interviews. We 

sought divergent opinions by asking 
interviewees for recommendations of 
people to interview that had differ-
ing views from their own. We did not 
interview physicians with whom we 
work closely.

The medical center is an urban, 
medical school-affiliated, tertiary 
care hospital with 650 beds and 
numerous residency programs, in-
cluding family medicine, internal 
medicine, obstetrics-gynecology, and 
general surgery. To appropriately 
represent our practice environment, 
we selected some interviewees who 
are educators at the medical center. 
Most interviewees are physicians in 
private practice.    

The Institutional Review Board 
approved this study, and we obtained 
written consent from all participants.

Interviews
We conducted semi-structured inter-
views.21 We generated a topic guide 
(Table 2) by studying the existing 
literature. Our topic guide was peer 
reviewed and was adapted slight-
ly based on interim analysis of the 
transcripts. Having reviewed the lit-
erature to design this study, both au-
thors had preconceptions about the 
value of routine preoperative tests. 

Table 1: 2002 Practice Advisory for Preanesthesia Evaluation

A report by the American Society of Anesthesiologists Task Force on Preanesthesia Evaluation 
Tests to consider on patients with no active issues identified on history and physical

“Preoperative tests should not be ordered routinely…(but) may be ordered, required, or performed on a selective basis for 
purposes of guiding or optimizing perioperative manangement.” (p. 490)

Test Indication

Electrocardiogram If not EKG in the last year: “older” patients. Cardiac risk 
factors like hypertension, smoking, peripheral vascular 
disease, congestive heart failure, morbid obesity.

Chest X ray May consider for advanced age, smokers, stable chronic 
obstructive pulmonary disease, stable cardiac disease, 
recent resolved upper respiratory infection.

Hemoglobin and hematocrit Possibly if extensive procedure planned. Known history of 
anemia, liver disease, bleeding disorders, other hematologic 
disorders.

Prothrombin time or partial thromboplastin time Known liver dysfunction, renal dysfunction, bleeding 
disorders, on warfarin, or if extensive procedure planned.

Chemistries Known endocrine disorders, diuretic use, risk of renal or 
liver dysfunction.

Urinalysis Possibly for urologic procedures.

Pregancy test Consider for all female patients of childbearing age.
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In an effort to minimize the effect 
of these preconceptions, we asked 
open-ended questions. We record-
ed and transcribed the interviews, 
which varied in length from 8 to 45 
minutes. All interviews were com-
plete. We stopped scheduling new in-
terviews when our interim analysis 
of transcripts revealed that no new 
themes were emerging (termed “sat-
uration”),20 and recommendations 
from interviewees of new people to 
interview mentioned names of people 
we had already interviewed.

One author is a family physician 
and educator with 9 years’ practice 
experience, and one author is a fam-
ily medicine resident.

Analysis
We analyzed the data using a tem-
plate organizing style.20,21 Based on 
our review of the literature, we de-
veloped a preliminary template into 
which we could organize interview 
themes. We both coded transcripts 
as they were completed, and based 
on consensus adjusted our analysis 
framework as our understanding of 
the key concepts expanded. Several 
themes were added based on this in-
terim analysis, some modifications to 
themes were made, and some of our 
preliminary understanding of this 
topic was confirmed. At the conclu-
sion of the interviews, we both coded 
all transcripts for themes we identi-
fied, and we reached consensus by 
comparing our two analyses.

Results
Themes that emerged during our in-
terviews can be grouped into several 
categories: the necessity of preoper-
ative tests, factors that lead to the 
ordering of unnecessary tests, and 
suggested strategies for decreasing 
unnecessary testing.

The Necessity of  
Preoperative Tests
Our interviewees have mixed opin-
ions about the necessity of preoper-
ative tests. Some feel preoperative 
tests are beneficial, others are am-
bivalent about preoperative tests 
in their practice, and many believe 

there is considerable unnecessary 
testing. Surgeon 2 noted that pre-
operative tests could be beneficial 
because, “You hope to find patients 
that would not do well with gener-
al surgery…and protect them from 
having a bad complication from hav-
ing general anesthesia.”

Primary care physician 1 said the 
following about routine preoperative 
testing: 

“Oh, I think a lot of times, it’s a 
waste of time, and it just makes me 
angry that we have to go through 
all this stuff. I think it’s largely very 
unnecessary.” There was little differ-
ence between the physician groups 
in opinions about the necessity of 
preoperative testing. 

Factors That Lead to the  
Ordering of Unnecessary Tests
In describing the factors that lead to 
the ordering of unnecessary preop-
erative tests, five themes emerged: 

practice tradition, belief that other 
physicians want the test done, medi-
colegal worries, concerns about sur-
gical delay or cancellation, and lack 
of awareness of evidence and guide-
lines.

Practice Tradition
Several interviewees said ingrained 
habits are an important reason for 
the continued use of routine preoper-
ative testing.   As primary care phy-
sician 4 noted: “A lot of people do 
stuff…just from the way they used 
to do it. They’re just sort of going by 
instinct or what people have done 
in the past.”

Belief That Other Physicians 
Want the Tests Done
All interviewees felt preoperative 
tests were important to physicians 
in another specialty. In particular, 
all seven primary care doctors in-
terviewed said that they order tests 

Table 2: Interview Topic Guide

Opening statement:
We are doing a study on the use of preoperative tests. (If clarification is necessary: 
We are focusing on tests considered “routine,” including blood tests, urinalysis, 
ECG, chest X ray. These routine tests are tests in which abnormal tests are 
unsuspected.)

•  How would you describe your practice? 
 *  What surgeries are you involved in?

•  What is the role of preoperative testing in your practice?
 *  How are preoperative tests incorporated into the care of your patients?
 *  How does preoperative testing help your patients?
 *  What do you do if there is an abnormal preoperative test?
 *  How do you decide which tests to order or require?
 *  Do you have a routine for ordering preoperative tests?
 *  Are there any preoperative tests every patient should have?
 *  Who generally orders preoperative tests on your patients?
 * Why do you order or require preoperative tests?

•  How necessary is preoperative testing?
 *  Which tests are necessary? Which aren’t?
 *  Are you familiar with the evidence about the benefits of preoperative
   testing?
 *  Do you use any guidelines when deciding which tests to order
  preoperatively?

•  How do you feel about efforts to limit preoperative testing?
 *  What do you think could be done to limit unindicated preoperative testing?
 *  How would this benefit patients?

•  Do most of your colleagues practice the same way as you?
 *  How similar or different are your opinions compared to most of 
  your colleagues?
  * Who might have a different view than you?
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because surgeons request them.   
Primary care physician 4 said: “[The 
patients] have a sheet they come in 
with…I don’t agree with everything 
on their sheet, but I order it because 
the surgeon requires that…I usual-
ly order whatever they request…be-
cause it’s requested, not because I 
think it’s required.”

Many surgeons order tests be-
cause they think the tests are re-
quired by anesthesiologists. As noted 
by Surgeon 1: “Anesthesia probably 
drives what tests we need more 
than we drive what tests we need… 
they’ve kind of instructed us what 
they need. [Anesthesiologists] have 
a lot of things they think are guide-
lines that they need…and most of 
the surgeons don’t argue with them.”

 Anesthesiologists acknowledged 
this belief among surgeons. Anes-
thesiolgist 4 said: “It’s the surgeon 
that thinks we want to see certain 
things.”

Medicolegal Worries
Many medical professionals inter-
viewed said medicolegal concerns 
are an important factor in preoper-
ative test ordering. This concern was 
mentioned by surgeons, primary care 
physicians, anesthesiologists, and 
nurse administrators. In the words 
of primary care physician 5: “[Pre-
operative testing] is probably more 
of a make sure you don’t get sued 
kind of thing.”

Two physicians in our survey 
expressed concern that routine 
preoperative testing can actually 
increase risk of liability. Surgeon 5 
said: “Some people are of the opin-
ion that if you don’t check, you don’t 
know, so you’re not liable. So some 
people would say getting labs makes 
you more liable in a way, if you don’t 
treat what you’re looking at.”

Concern About Surgical Delay  
or Cancellation
Many physicians expressed concern 
that failure to complete preoperative 
testing will lead to delays or cancel-
lation of surgery. Surgeon 2 report-
ed: “The last thing we want is to get 
a patient to the preoperative area 

and have the anesthesiologist can-
cel surgery because they don’t think 
they’ve been adequately worked up. 
Cause that kills our day, and then 
we’re just down here reading the pa-
per and drinking coffee.”

Lack of Awareness of Evidence 
and Guidelines
Few interviewees referenced a spe-
cific guideline used in decision mak-
ing about preoperative testing. Only 
one physician—an anesthesiologist—
cited the 2002 American Society of 
Anesthesiologists practice adviso-
ry by name. Several interviewees 
cited the American College of Car-
diology/American Heart Associate 
guideline,22 which does not discuss 
specific preoperative laboratory test-
ing other than cardiac evaluation. 
Many interviewees made reference 
to “the guidelines” or “the evidence,” 
often saying they had not reviewed 
the data recently. Anesthesiologist 5 
summed it up as follows: “I have not 
found any uniform guidelines being 
followed.” 

A nurse administrator showed us 
the hospital’s preoperative testing 
policy. The policy requires the fol-
lowing tests: a potassium level in 
patients on a diuretic medication 
or with end stage renal disease, a 
urine pregnancy test on all premeno-
pausal women, a glucose on “all di-
abetic and/or cardiac patients,” and 
an electrocardiogram on patients 55 
years or older. All of these tests can 
be performed at the point of care in 
the operating room. No physician in 
any specialty group mentioned spe-
cifics of this institutional policy or 
even the existence of the policy in 
our interviews.

Suggested Strategies for  
Decreasing Unnecessary Testing
Many interviewees suggested ap-
proaches to decrease unnecessary 
testing. These approaches frequent-
ly included interventions to educate 
and improve communication and col-
laboration. Some interviewees also 
suggested that the lack of a unified 
guideline was an obstacle to opti-
mal care. Primary care physician 4 

said: “We need sort of a single stan-
dard that everybody has agreed on…
if there is more than one guideline 
out there, people are going to get 
confused.”

Other Themes
Several less frequently discussed 
themes emerged: the availability of 
rapid point-of-care tests in the op-
erating room (mentioned by two 
surgeons), the need for pregnancy 
testing in women of child-bearing 
age, preoperative testing as an op-
portunity to screen healthy patients 
or manage chronic disease (discussed 
by primary care doctors and sur-
geons), and an observed decrease in 
preoperative testing in recent years 
(highlighted by surgeons and anes-
thesiologists.)

Most interviewees said that pa-
tients could benefit from a reduction 
in unnecessary preoperative testing. 
According to our interviewees, less 
testing could benefit patients by sav-
ing time and money, improving con-
venience, minimizing discomfort, 
limiting the need for follow up on 
false-positive test results, decreasing 
surgical delays, and reducing waste.

Discussion
With a renewed focus on waste23 and 
harms from overuse24 in American 
health care, limiting preoperative 
testing is a high-yield strategy to 
achieve savings and improve qual-
ity.2,4 Our qualitative findings show 
that substantial barriers remain to 
decreasing the inappropriate use of 
preoperative testing and suggest ap-
proaches to improving care. 

Barriers to Decreasing  
Unnecessary Preoperative Testing
We found numerous barriers to limit-
ing unnecessary preoperative testing. 
Our interviews show that the belief 
among physicians that other doctors 
want preoperative tests ordered is 
essentially universal. Indeed, a 1995 
survey of physicians showed that up 
to 74% of physicians perform a rou-
tine test before cataract surgery be-
cause they think another specialty 
group requires the test12 but this has 
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not been previously described in an 
ambulatory general and orthopedic 
surgical setting. We found that pri-
mary care doctors order preopera-
tive tests because surgeons ask them 
to, and surgeons order tests because 
they think anesthesiologists require 
them.

Many of our interviewees cited 
medicolegal concerns as a reason to 
order preoperative tests. This con-
firms a 15-year-old finding that up 
to 54% of physicians order preoper-
ative tests with medicolegal issues 
in mind.12 We find that this belief 
continues to persist since last stud-
ied and is true not only for cataract 
surgery. However, some argue that 
routine preoperative testing actual-
ly increases medicolegal risk.4,6,9 Test 
results are often unavailable in the 
operating room, so an abnormal test 
might not be noticed prior to surgery. 
Additionally, there is considerable le-
gal risk for not appropriately manag-
ing an abnormal test result.

Accumulating evidence and expert 
opinion show that test-ordering be-
havior in preoperative care could be 
safely changed. However, a knowl-
edge gap limits practice application 
of these improvements. Our study 
shows that this lack of awareness 
of evidence and guidelines may im-
pede appropriate test use. No previ-
ous study has shown that physicians 
under-utilize preoperative testing 
guidelines although physician reluc-
tance to adopt guidelines in general 
has been well documented.25

Implications for Improving Care
Our findings suggest several prom-
ising approaches to limiting the use 
of preoperative testing.

Like many national experts,7,9 our 
interviewees indicated that a nation-
al preoperative testing consensus 
guideline could improve care. Ex-
perts have attempted this at indi-
vidual hospitals.15,16 However, getting 
physicians to change test-ordering 
behavior26 and follow clinical practice 
guidelines is challenging.25 A multi-
disciplinary guideline could be more 
accepted by physicians. At least two 
groups have published advisories3,13 

that we find are not in common use. 
Great Britain’s National Institute 
for Health and Clinical Excellence 
has published a preoperative testing 
guideline; this guideline could serve 
as a model for a national consensus 
guideline in the United States or 
other countries.27 Physicians follow-
ing a national consensus guideline 
might be more confident in limiting 
the ordering of preoperative tests. 

Medical professionals in our study 
also cited the need for more educa-
tion to standardize test ordering in 
preoperative care. Many authors 
support this approach to improving 
preoperative test ordering practic-
es.6,17 Traditionally, education alone 
has been unsuccessful in chang-
ing physician test ordering behav-
ior,14,19,26 but one study showed that 
the simple announcement of a new 
hospital guideline decreased test-
ing by 30%.16 The physicians in our 
study are open to educational out-
reach, and our data show definite ar-
eas of educational need.

Many of our interviewees also 
called for improved collaboration and 
communication in the preoperative 
testing process. For example, many 
surgeons in our study order tests 
because they feel the anesthesiolo-
gists require the tests, when, in fact, 
they may not. The need for a multi-
disciplinary approach to improving 
preoperative test ordering has been 
noted.1,14 Changing the practice of 
an individual physician or that of a 
single specialty group might not im-
prove care but instead a collabora-
tive approach is required.

So, how best to change physician 
preoperative testing behaviors? 
While many experts recommend 
anesthesiologist-directed preopera-
tive testing clinics,9,15,17,18 this inter-
vention may not be practical in all 
settings and excludes the patient’s 
primary care physician. The avail-
ability of point of care tests in the 
operating room should be incorpo-
rated into any improvement plan. 
Preoperative assessment forms 
could include a statement such as:      
“Any necessary testing will be done 
just prior to surgery at the point of 

care.” The work of Grimshaw and 
colleagues19 shows how complex 
changing physician behavior can be. 
Their recent review concludes that 
active educational approaches, au-
dit and feedback data, use of local 
opinion leaders, and multifaceted in-
terventions based on assessment of 
potential barriers to change are like-
ly to be effective.19 We have identified 
barriers in this report and suggest 
further study of multifaceted, active 
methods to improve use of preopera-
tive testing.

Limitations
Our study has several limitations. 
First, our method of chain-sampling 
to identify key decision-makers may 
not have identified the most repre-
sentative sample of interviewees in 
our local health care environment. To 
increase the “information richness”20 
of our sample, we sought divergent 
opinions and stopped interviewing 
only when we had reached satura-
tion—that is, when no new ideas 
were presented in subsequent in-
terviews.    

Second, in-person semi-structured 
interviews are subject to bias. We 
limited our bias as much as possible 
during interviews by asking open-
ended questions and not revealing 
the results of our literature search 
and our understanding of the topic. 
During data analysis we were aware 
of our preconceptions as we analyzed 
the interview transcripts. We pur-
sued an accurate analysis despite 
these preconceptions and sought 
ideas different from our own in the 
transcripts.    

Third, it is unclear how well our 
local findings can be generalized to 
other practice settings. While most 
physicians in our study are in pri-
vate practice, some are teachers in 
our multi-residency teaching in-
stitution. Other preoperative test-
ing environments may have unique 
challenges we did not appreciate in 
our study. However, our literature 
review confirms that many of these 
challenges have been described in 
diverse settings.



FAMILY MEDICINE VOL. 43, NO. 5 • MAY 2011 343

ORIGINAL ARTICLES

Summary
Routine preoperative testing is in-
effective and wasteful. While some 
physicians recognize these inefficien-
cies, many continue to believe in the 
importance of routine preoperative 
testing. Our qualitative study iden-
tifies at least five potential barriers 
to care improvement and suggests 
that a consensus guideline, im-
proved education, and greater col-
laboration could lead to decreased 
cost, improved effectiveness, and an 
enhanced patient experience.
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