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ABSTRACT

Introduction Current evidence suggests that preoperative
tests such as chest X-rays, electrocardiograms and
baseline laboratory studies may not be useful for healthy
patients undergoing low-risk surgical procedures. Routine
preoperative testing for healthy patients having low-risk
surgery is not a scientifically sound practice. In this study,
we will interview healthcare providers working at medical
facilities where low-risk surgical procedures are carried

out. This will allow us to gain insight into the determinants
of preoperative testing behaviours for healthy patients
undergoing low-risk surgeries and their barriers and enablers
to guideline adherence.

Methods and analysis We will use semistructured
interviews with anaesthesiologists, surgeons and
preadmission clinic nurses to assess the determinants of
preoperative testing behaviours. The interview guide was
designed around the Theoretical Domains Framework (TDF),
developed specifically to determine the barriers and enablers
to implementing evidence-based guidelines. Interviews

will be audio-recorded, transcribed verbatim and coded
according to the TDF. Key themes will be generated for each
of the identified domains.

Ethics and dissemination We have received ethics
approval from the Health Research Ethics Board in
Newfoundland and Labrador (HREB #2018.190) for this
study. The results of this work will be disseminated through
a peer-reviewed publication, presentation at a healthcare
forum and plain-language infographic summaries.
Additionally, deidentified data collected and analysed for this
study will be available for review from the corresponding
author on reasonable request.

INTRODUCTION

Preoperative testing (eg, chest X-rays, electro-
cardiograms (ECG), and baseline laboratory
studies, such as bloodwork and urine anal-
ysis) is used to supplement the clinical history
and physical examination findings of patients
scheduled to receive anaesthesia.' > These tests
are completed to provide additional informa-
tion about high-risk patients (ie, those with
known risk factors identified via their clinical
history and physical examination) that will help

Strengths and limitations of this study
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» This study is using the Theoretical Domains
Framework synthesised from 33 behaviour change
theories to guide the conduct and analysis of these
interviews and ultimately form a theory-based
intervention.

» The research team will use rigorous methods to col-
lect and analyse the data.

» The team is using the Consolidated Criteria for
Reporting Qualitative Research (COREQ) 32-item
checklist to guide our methods and reporting.

» The findings of this study cannot be generalised or
directly extrapolated to other settings.

anaesthesiologists prepare them for surgery

and improve perioperative outcomes.” * In

practice, however, preoperative testing has
been implemented using a variety of strategies.

Although there does not seem to be a common

terminology, three different strategies are

commonly referred to in the literature. The

Agency for Healthcare Research and Quality

refers to these strategies as:

1. Routine testing: tests are conducted on all
patients undergoing given procedures, re-
gardless of patient history.

2. Per protocol testing: tests are conducted
on a predefined subset of patients under-
going a given procedure.

3. Ad hoc testing: preoperative testing is done
at the discretion of the clinician doing a
preoperative evaluation based on patients’
clinical history and physical examination
findings.*

Without supporting evidence, many hospi-
tals have chosen to implement routine testing
as a sort of ‘failsafe’, seemingly under the
assumption that more information (from more
tests) will increase patient safety and decrease
potential legal action resulting from adverse
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events.” Several systematic reviews have been undertaken
to search for evidence supporting this practice. Keay’s
2012 Cochrane review’ found that routine preoperative
tests (eg, ECG chest X-ray, bloodwork) for cataract surgery
did not reduce the risk of intraoperative or postoperative
adverse events when compared with selective or no testing.”
Similarly, another review, including three randomised
controlled trials (two involving cataract surgeries and one
including various types of ambulatory procedures) showed
that routine preoperative testing did not affect clinical
management or reduce morbidity or mortality compared
with no testing, and importantly there was also no differ-
ence on the total perioperative complications or procedure
cancellations between the two groups.*® For other types of
low-risk surgeries, there are fewer studies on the beneficial
or detrimental effects of routine testing or lack thereof
making it difficult to make any conclusions about its utility
in these contexts.*” However, it is important to remember
that the scientific foundation for the implementation of
routine preoperative testing is very weak.*  Many surgeons
and anaesthesiologists also do not think that routine testing
is useful. Instead, they report ordering preoperative tests
because it is a part of the surgical protocol where they work,
or because they think other members of the medical team
require the tests to be completed or to avoid surgery delays
or cancellations.®”

Because of the lack of evidence supporting routine
testing, clinical practice guidelines and Choosing Wisely
recommendations advise against routine preoperative
testing for healthy adult patients undergoing low-risk
surgical procedures.'”* Low-risk surgeries are those in
which the combined surgical and patient characteristics
predict a low risk (defined as <1% in American guidelines)
of a major adverse cardiac event such as death or myocar-
dial infarction."” '° In addition to the fact that it does not
appear to be useful, routine testing is very costly.? '* 7 In
Canada, preoperative testing is considered a major driver of
the 30% of tests and treatments performed that are consid-
ered unnecessalry.18 In the USA, an estimated $18 billion
is spent on preoperative testing every year.” There is also
reasonable speculation that benefits realised using routine
testing do not outweigh the drawbacks which include extra
testing, incidental findings that require additional costly
investigations, surgical delays and patient stress/harm.”

However, despite recommendations to the contrary,
routine preoperative testing for low-risk surgeries persists.
Studies published in the last 5 years show that between the
fiscal years 2011,/2012 and 2012/2013, cardiac tests (ECG,
chest X-ray, stress test or transthoracic echo) preceded
17.9%-35.5% of lowrisk procedures across the Cana-
dian provinces of Alberta, Saskatchewan and Ontario."
Additionally, two studies in Ontario using provincial data
from 2008 to 2013 showed that ECG and chest X-ray were
conducted before 30.9% and 10.8% of procedures, respec-
tively, and that preoperative bloodwork preceded 30.1% of
low-risk procedures.'” * Finally, a retrospective review of
patients undergoing elective lumbar laminectomy between
2013 and 2017 by a single surgeon at Queen’s University

Health Sciences Centre in Ontario found that 89.5% of
patients underwent at least one preoperative blood test.”!
Similar figures have been reported internationally.'* #*7*
An assessment of data from Newfoundland’s 10 surgical
sites is underway and will indicate the scope of the problem
in our local context.

Improving the uptake of guidelines

It is well accepted that simply disseminating guidelines is
unlikely to change clinical practice behaviours.” Increas-
ingly, it is recognised that deimplementation might only be
successful if we develop interventions that recognise and
include provisions for the fact that any change in health
professional behaviour must occur within complex (and
often chaotic) healthcare environments. According to Grol
and Wensings’s model for behaviour change interventions,
before we can change a behaviour, we need to understand
why it is occurring. ¥’ To do this, we must assess barriers
and facilitators to performing the target behaviour and
select behaviour change intervention strategies that will
appropriately address those factors. Ideally, this process
should be guided by a theoretical framework of established
psychological theories of behaviour change.”

Determinants of preoperative test-ordering behaviour

Only one published study has previously investigated
healthcare providers’ barriers to deimplementing routine
preoperative tests for healthy patients undergoing low-
risk surgery. Patey el al examined anaesthesiologists’ and
surgeons’ perceptions about routine preoperative testing in
low-risk patients in Ontario, Canada.® The most common
barriers they found were related to the lack of clarity
regarding who was responsible for test ordering, perceived
inability to cancel tests ordered by colleagues, and the
fact that tests were being ordered and completed before
the anaesthesiologists were able to examine the patient.”
Building on this work, we will investigate our local context
by conducting a series of semistructured interviews with
surgeons, anaesthesiologists, preoperative clinic nurses in
NL. We will use the determinants identified through these
interviews to inform the design of an intervention to opti-
mise preoperative testing in NL.

Objective

The objective of this study is to identify barriers and facil-
itators to reducing unnecessary preoperative tests which
will inform the development of an intervention to improve
uptake of preoperative testing guidelines.

METHODS

Patient and public involvement

Patients were involved in developing the grant application
supporting this work and will be involved in the interpreta-
tion and dissemination of the results.

Design

This is an exploratory, qualitative study describing health-
care provider experiences and practices related to preop-
erative evaluation. A framework analysis of the data will be
used to clarify our understanding of healthcare providers’
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barriers and facilitators to deimplementing low-value
preoperative testing.

Participants

Eligible participants are healthcare providers who are typi-
cally involved in ordering preoperative tests. In Newfound-
land, this includes only surgeons, anaesthesiologists and
preoperative clinic nurses. Thus, any surgeons, anaesthesiol-
ogists or preoperative clinic nurses practising in Newfound-
land and Labrador (NL) who order preoperative tests for
patients undergoing surgery are eligible to participate in
this study. We recognise that different health providers may
be responsible for preoperative test ordering in other juris-
dictions which may limit the applicability of our results in
those contexts. Purposive snowball sampling will be used
to identify study participants. This sampling strategy is
designed to encourage a wide variation of perspectives and
ensure representation from across the four regional health
authorities (RHAs) in Newfoundland & Labrador, as well as
a variety of surgical subspecialties. To do this, we will iden-
tify a key informant within the largest RHA, Eastern Health,
to help provide an initial list of three potential participants
as well as potential informants from the other three RHAs
across the province. At the end of their interview, all partic-
ipants will be asked to identify additional people who may
be interested in participating in the study. To help ensure a
diverse range of perspectives, we will also state that we are
seeking participants who may have different views on this
matter.

Based on Francis et al's recommendations for sample size,
we will conduct a minimum of 15 interviews, b from each
profession.” Once 15 interviews are completed, they will be
analysed to determine if we have achieved for thematic satu-
ration (the point at which no new information is offered)
and geographic diversity (representation from each of the
four provincial health authorities). If new themes arise in
the last 3 interviews (across all groups) that have not been
covered in the previous 12, or there is a lack of geographic
representation, then we will conduct 3 additional inter-
views, repeating this iterative process either to saturation,
or a maximum of 25 interviews. If themes are saturated at
n=15, then no further interviews will be sought. If during
this process researchers find that there are stark differences
between professions, then they will be analysed separately
and thematic saturation will be assessed by profession,
instead of as a whole.

Data collection

Following methods outlined in the TDF Guide and a
barriers assessment with Ontario anaesthesiologists and
surgeons, data will be collected using in-depth interviews.**’
The relative lack of research in this area lends itself to the
use of semistructured interviews which use a guided but still
open approach that will allow participants to offer informa-
tion beyond what is explicitly asked.

Potential participants (identified using our sampling
strategy) will be emailed by a researcher (KM or AH) asking
if they are interested in participating in a study investigating
their views and test-ordering behaviours for healthy patients

undergoing low-risk surgeries. Following the work of Patey
et al® we define healthy patients as those without additional
medical conditions that could complicate anaesthesia
management. If they are interested in volunteering, then
they will be provided with additional information about
the study and an interview time scheduled. Formal written
consent is not required as consent is implied by the comple-
tion of the interview.

Interviews will be conducted by two healthcare researchers
with experience in qualitative interviewing (AP, AH, both
with graduate degrees in the health sciences) and may also
include team members RL or KM to take field notes (all
interviewers are women). Interviews will be conducted over
the phone or in-person, whatever is private and most conve-
nient for the participant. They are expected to take around
1 hour and participants will be provided a CAD$100 gift
card honorarium. All interviews will be audio-recorded and
transcribed verbatim.

Interview guide

The interview guide (adapted from Patey et als study with
surgeons and anaesthesiologists on preoperative testing in
Ontario) was developed using the Theoretical Domains
Framework (TDF).® Please see the online supplementary
appendix 1 for the complete interview guide. The TDF was
originally developed by Michie ¢t al to identify factors influ-
encing health professional’s implementation of evidence-
based guidelines into practice.””™ It was developed by
synthesising over 128 key theoretical constructs from 36
behaviour change theories into overarching domains
presented in a single framework.” ** Examples of domains
include knowledge, skills, beliefs about capabilities and social
influences. Each of the theoretical domains may be a deter-
minant of the behaviour that requires change. Depending
on the behaviour in question and contextual factors, some
domains are likely to be more important than others. Once
key domains are identified as barriers to changing a partic-
ular behaviour, strategies can be selected that best target
those particular domains.

The TDF can be applied to identify which domains
are key in changing a particular behaviour. For example,
Atkins et al have produced a guide on how to apply the
TDF to undertake the assessment of barriers and enablers
to behaviour change.” This is commonly achieved by
using the TDF to develop qualitative data collection tools
and methods of analysis. In the following paragraphs, we
describe our process of applying the TDF to the develop-
ment of our interview guide and data analysis.

The interview guide includes 1-4 questions per domain
(31 questions in total). It is intended to elicit participant
beliefs about their behaviour through the lens of each
domain. Prompts are provided in the interview guide to
assist the interviewer in clarifying participants’ responses
if needed. The behaviour under investigation is ordering
preoperative tests for healthy patients undergoing low-risk
surgical procedures. Preoperative tests included in the inter-
view guide were chest X-rays and ECGs. Low-risk surgeries
include knee arthroscopy, laparoscopic cholecystectomy,

Pike A, et al. BMJ Open 2020;10:¢036511. doi:10.1136/bmjopen-2019-036511

3

“ybuAdoo Aq parosroid 1sanb Aq zz0oz ‘9 1990100 uo jwod fwg uadolway/:dny wouy papeojumod 020z A8\ TT U0 TTS9£0-6T0Z-uadolwag/9eTT 0T Se paysignd isiiy :uado NG


https://dx.doi.org/10.1136/bmjopen-2019-036511
https://dx.doi.org/10.1136/bmjopen-2019-036511
http://bmjopen.bmj.com/

cataract removal and similar types of surgeries. Healthy
patients are defined in the guide as having no comor-
bidities or additional medical conditions (other than the
surgical condition) that might complicate anaesthesia
management and perioperative care. No changes were
implemented after pilot testing with our key informant, a
vascular surgeon. Interview participants were instructed to
base their answers on low-risk surgeries for healthy patients.

Data analysis

To begin, coders will read and reread the transcripts to
become familiar with the data; they will begin coding after
we have completed and transcribed approximately six inter-
views. We will analyse the data using a three-step process:
(1) domain coding, (2) generating themes and (3) identi-
fying key domains.

Step 1: domain coding

Two coders (SI, SM) have been trained to code the tran-
scripts using the TDF coding scheme for this study. Under
the guidance of an expert in TDF interviewing and coding
(AMP), they practised coding transcripts from a previous,
similar study. From this work, they created a codebook
(using examples from their practice transcripts) that will
serve as a guideline and reference for the coders to ensure
accuracy and consistency when coding begins.

The codebook contains (1) the coding strategy and (2) a
table of coded text. The coding strategy provides the coders
an explicit method for deciding whether to code a section
of the text, how much of the text to code, how to decide
what domain to code it under, and how to handle disagree-
ments. The table of the coded text includes the domains,
their definitions and subconstructs, examples of codes for
each domain, as well as the rationale for why each text was
coded in that domain. Examples that clearly exemplify a
domain or that elicited confusion or discussion during
practice coding were selected. After they being coding, the
coders will update the codebook as appropriate, including
adding new examples of coded text. Please see the online
supplementary appendix 2 for the codebook we developed
during the training exercise.

SI'and SM will code all transcripts in NVivo V.12 using the
codebook described earlier. They will code one pilot inter-
view simultaneously to consensus, with access to an expert
coder (AMP) as needed. Using the second pilot interview,
the researchers will code independently and calculate the
Fleiss kappa (x) for all domains to assess how reliably they
coded the same statement to the same domain, thereby
validating the coding strategy outlined in the codebook.
Any domains with k<0.8 will be coded to consensus. If the
researchers are confident in their strategy at this point,
then they will begin coding independently, reviewing their
kappas every three interviews to ensure they are remaining
consistent. Again, any domains with x<0.8 will be reviewed
and coded to consensus.

Step 2: generating themes

After the data (quotes from interviews) are coded into TDF
domains, we will use a process of open coding to generate
subthemes which will then be reviewed to create broader,

overarching themes. First one coder will review all passages
coded into each domain, generating a sentence for each
passage that reflects the key message related to the coded
domain. This will resultin a set of subthemes that represent
an important belief about a barrier or enabler to the target
behaviour (eg, lack of knowledge about guidelines, worry
about missing underlying problem).® ** These subthemes
will be refined as we move through the analytic process
for all of our data to reflect common subthemes across all
participants’ responses. In some cases, some subthemes will
likely will be pulled directly from particularly expressive
quotes/passages.

Next, we will examine the subthemes at each domain to
identify broader themes or patternsin the data. For example,
subthemes of all the negative consequences described by
participants (eg, worry about missing underlying problems,
patient upset) will be grouped into a broader theme called
negative consequences. At the end of this exercise, we will have
a list of broad themes that reflect the overall barriers and
enablers to following evidence-based guidelines for preop-
erative testing and subthemes that provide more specific
details about these barriers and facilitators. All themes and
subthemes with supporting quotes will be reviewed by the
second coder and a health psychologist. During this process,
we will consider whether the themes and subthemes are
supported by data (ie, do they make sense) and if there is
remaining overlap among the themes.

Step 3: identifying key domains

Key domains will be identified through consensus discus-
sion between the two researchers responsible for coding
(SM, SI), confirmed by a health psychologist (AMP), and
subsequently reviewed with the larger research team.
Key domains refer to those domains which provide suffi-
cient evidence to target in an intervention for behaviour
change.” Briefly, three factors will be considered to iden-
tify key domains: (1) reported strength of opinion that the
beliefs influenced the behaviour, (2) presence of conflicting
beliefs and (3) frequency of the beliefs across interviews.”
All of these factors will be considered concurrently to estab-
lish domain importance. At this stage, we will also ensure
that the themes identified reflect a common view across
multiple participants in the context of the entire dataset.
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Research Ethics Board in Newfoundland and Labrador
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deidentified data collected and analysed for this study will
be available for review from the corresponding author on
reasonable request.
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