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ABSTRACT

Background Preoperative tests are done to determine a
patient’s fitness for anaesthesia and surgery.

Local problem Although routine tests before surgery

in the absence of specific clinical indications are not
recommended, we observed high volumes of routine
preoperative tests were performed in our institution.

We describe a process to implement a standardised
preoperative investigational approach to reduce
unnecessary testing before surgeries.

Methods A series of six Plan-Do-Study-Act (PDSA)
cycles was conducted for root cause analysis and process
mapping, development of standardised tool (GRID),
collection of baseline data, education and feedback, pilot
testing and implementation and uptake of GRID.

Root cause analysis revealed a lack of awareness of
guidelines and a lack of a standardised tool to guide
preoperative testing. We undertook a pilot quality
improvement project to reduce unnecessary testing before
knee and hip arthroplasty by developing and implementing
a standardised tool (GRID) and engaging all stakeholders.
Interventions A clinical development team (CDT) was
formed, including all the stakeholders. Our CDT focused on
a continuous rapid cycle improvement strategy.

Results After implementation of the tool in a subgroup

of patients undergoing elective hip or knee arthroplasty,
unnecessary coagulation tests (activated partial
thromboplastin time and the international normalised
ratio), electrolyte/renal panel tests and electrocardiograms
were reduced by 81% (91%—17%), 81% (41%—7%) and
68% (35%—11%), respectively. No surgery was delayed or
cancelled due to tests not performed before surgery.
Conclusions A standardised preoperative investigational
approach based on patients’ medical conditions rather
than routine testing can reduce unnecessary tests before
surgery. Further, implementing guidelines is more complex
than developing guidelines. Hence, continuous PDSA
cycles are essential to evaluate the processes in a quality
improvement project. It can take time to build teams and
have shared goals; however, once this is achieved, the
success of a quality improvement project is certain.

INTRODUCTION
Problem
Several authorities, such as Choosing Wisely

unnecessary testing before surgery. They
suggest performing tests based solely on an
individual’s history and medical conditions.'™
Despite presence of such recommendations
since several years, unnecessary tests continue
to be performed before surgery.” Our quality
improvement team observed that unnec-
essary tests were being performed before
surgeries in our centre as well. For example,
we noticed that in every patient scheduled for
an elective hip or knee replacement surgery,
a complete blood count (CBC), electro-
lyte profile, urea and creatine levels (renal
profile), coagulation tests (activated partial
thromboplastin time (APTT) and the inter-
national normalised ratio (INR)) and electro-
cardiogram (EKG) were routinely requested
preoperatively, regardless of the patient’s
clinical status.

Saskatoon City Hospital (SCH) is the
primary centre for elective hip and knee
replacement surgeries in Saskatoon, Saskatch-
ewan. A total of 686 elective hip procedures
(total hip arthroplasty, n=311) and 1685 elec-
tive knee procedures (total knee arthroplasty,
n=915) were performed in the year before
this project began.

BACKGROUND

Preoperative tests, along with history and
physical examination, determine patients’
fitness for anaesthesia and surgery. Preoper-
ative tests in an asymptomatic individual do
not predict complications.”! Routine preop-
erative tests are defined as those done in the
absence of any specific clinical indication or
purpose; they are conducted in all patients
undergoing a given procedure, regardless
of their medical history or other clinical
features."*” Tests are unnecessary when
they do not contribute to the care or positive
clinical outcomes in a patient before or after
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testing in patients undergoing elective surgeries. Instead,
tests are recommended based on the patients’ medical
comorbidities.” '*

According to the Canadian Institute for Health Infor-
mation, 62 000 hip replacements and 75 000 knee
replacements were performed in Canada in 2018-2019;
a total of more than 1.4 billion dollars were spent on
these surgeries.'® Given the significant number of proce-
dures performed every year, unnecessary testing may
significantly burden the patients, both physically and
emotionally. In addition, it may strain financial, human
and operational resources within provincial health
systems. Also, unnecessary testing may result in the post-
ponement of a surgery that could affect the health of a
patient and their quality of life. Furthermore, unneces-
sary testing in an asymptomatic individual can cause false-
positive results. False-positive results can lead to a battery
of further unnecessary tests and consultations, which
can result in a delay of surgery and additional cost to the

19
system.

METHODS

This pilot quality improvement project aimed to reduce
unnecessary preoperative testing by 50% in patients
undergoing hip or knee surgery at the SCH by August
2017. For this, we started engaging all stakeholders. An
interdisciplinary collaboration involving anesthesiolo-
gists, orthopaedic surgeons, internists, patient represent-
ative, nursing staff and manager of the preassessment
clinic (PAC) was developed. A series of Plan-Do-Study-Act
(PDSA) cycles was conducted.

PDSA cycle 1: root cause analysis and process mapping
Initial meetings were held with the quality improvement
team. Root cause analysis was conducted using a fish-
bone diagram. The reasons for unnecessary testing, such
as (1) lack of communication among the consultants
involved in the care of the patient, both before and after
surgery,” (2) assumption that the other specialty would
require the test, (3) lack of awareness regarding current
recommendations, (4) the practice of traditions, (5)
lack of a standardised protocol for testing before surgery
and (6) concerns about delay or cancellation of surgery,
were discussed.”’ We observed that besides the lacking
awareness of guidelines, the lack of a standardised tool
for preoperative testing resulted in unnecessary testing.
Education alone is not effective in quality improvement;
rather, interventions are required to introduce system
level changes with the involvement of all the stakeholders.

When we performed process mapping, we observed
that most of the testing was happening in the PAC at SCH.
PAC is a clinic where patients are assessed days or weeks
before surgery by a nurse, physiotherapist or consultants
(internal medicine or anaesthesia), if needed.

PDSA cycle 2: development of standard GRID
The clinical development team (CDT), including an
internal medicine physician, orthopaedic surgeon,

anesthesiologists, manager of PAC and patient repre-
sentative, was formed. Based on the CWC guidelines
and the consensus of CDT, a standard GRID to guide
testing, tailored to the patient’s medical conditions,
was developed (online supplemental appendix 1).
Standard GRID is a tool devised to help the clinician
decide on tests based on the patient’s clinical status.
As per consensus within the quality improvement team
and based on guidelines, CBC was performed for all
patients; however, tests for electrolytes/renal profile and
APTT, INR and EKGs were recommended according to
patients’ medical condition and medication history. The
clinical development team met regularly to discuss the
progress of the work. Ideas were shared to engage other
stakeholders. Physician members of the CDT engaged
other physicians in their respective departments by
informing them of this project in the department rounds
and also by communicating to the internal medicine
and anaesthesiologist who were assigned for the week.
Manager of PAC held educational rounds with nurses
in the PAC. A patient representative attended most of
the meetings and provided great insight from her own
experience with a surgery.

PDSA cycle 3: baseline data

For evaluating the magnitude of the problem and the
number of unnecessary tests, the baseline chart was
reviewed for 6 weeks. Baseline data were compared using
standard GRID that was developed in PDSA cycle 2. A total
of 256 patients, scheduled for total hip and knee arthro-
plasties, were reviewed. Of which, 157 (61.3%) patients
were female and 99 (38.7%) were male. Mean age (+SD)
was 66.06 years (10+10.7); 7.8%, 52% and 39.8% of the
patients were of the age <50 years, 51-69 years and =70
years, respectively. The proportion of the patients who
underwent total hip arthroplasty, total knee arthroplasty
and bilateral knee arthroplasty were 39.8%, 57.8% and
2.3%, respectively. Baseline data were assessed based on
the standardised GRID. A baseline chart review (n=256)
in patients undergoing elective knee or hip arthroplasty
at SCH revealed that 91% of the patients had no indica-
tion for APTT and INR, 41% for electrolytes and renal
profile and 35% for an EKG.

PDSA cycle 4: education and feedback

Multiple meetings were held with the staff at the PAC. In
the PAC, registered nurse (RN) took the history of the
patient and filled out the GIRD. After the GRID was filled
out by RN, it was signed by a physician. The nursing staff
at the PAC was educated in this regard. An educational
round to discuss the rational behind standardised testing
was organised with the department of anaesthesia. There
were concerns regarding the delay or cancellation of
surgery because of the non-performance of the required
tests. Therefore, we decided to do a pilot project involving
a small subset of patients, to alleviate (or address) this
concern.
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PDSA cycle 5: pilot testing/implementation of GRID

A standardised GRID was implemented in the PAC at
the SCH. Patients scheduled for elective hip and knee
replacement were assessed in the PAC for preopera-
tive optimisation. After consulting all stakeholders, we
arrived at the opinion that using a standardised GRID
in the PAC would have the most impact on reducing
unnecessary tests as the blood work was usually done in
the PAC.

A pilot quality improvement project was implemented
among patients undergoing elective hip and knee joint
replacement surgery. A standardised GRID was used to
determine the preoperative tests to be performed. After
the implementation, testing was performed based on the
patient’s detailed history and medical condition. A nurse
took the history and filled the GRID to be signed by one
of the consultant physicians (internal medicine or anaes-
thesiologist). Tests were performed as per the patient’s
medical condition and medication history. A patient
representative was involved and attended most of the
meeting to provide input.

PDSA cycle 6: uptake of the GRID

After the implementation of GRID, its uptake was
assessed. The GRID was used to order tests only for 33%
of the patients in week 1 and 44% of the patients in
week 2. Further meetings were conducted with the PAC
staff; the consultants working at the PAC were reminded
regarding the implementation of the GRID via phone
calls. In week 3, the uptake of the GRID had increased
t0 92%.
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Measures
Outcome measure: Percentage of unnecessary preopera-
tive tests per week.

Process measure: Number of the patients requiring
additional tests on the day of the surgery.

Balance measure: Cancellation or delay in the surgery
due to the non-performance of the required tests before

surgery.

RESULTS

Our primary outcome was the percentage of unneces-
sary tests per week. We evaluated patients for a total of 14
weeks; weeks 1-6 were considered as the preimplemen-
tation phase and 7-14 as the postimplementation phase.
The postimplementation data were collected for 8 weeks
(n=83). Here, we only included patients when the GRID
was used to guide tests in the analysis since we aimed to
assess the effectiveness of GRID to reduce unnecessary
testing. In the postimplementation phase, the GRID
was applied on 83/109 (76%) patients. Overall, 14/83
(16.86%) APTT/INR, 9/79 (11.39%) EKG and 6/83
(7.22%) renal profile did not have any indication. Data
on three patients were not complete to assess if EKG was
indicated or not. Shewhart p-charts were employed to plot
the percentage of unnecessary tests per week (figure 1).
We observed a downward trend in the number of unnec-
essary tests on the application of GRID. The unnecessary
APTT/INRs, electrolyte/renal profiles and EKGs were
reduced by 81% (91% to 17%), 81% (41% to 7%) and
68% (35% to 11%), respectively, after the implantation
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of GRID. Five tests that were indicated but not done in
the PAC were performed on the day of surgery. To our
knowledge, no surgery was delayed or cancelled because
of the non-performance of required tests before surgery.

Lessons and limitations

The physicians’ education, involvement of stakeholders
and engagement of the frontline staff made implementa-
tion of this prospective pilot quality improvement project
easier and effective. Regular monthly meetings ensured
regular review of the process. Our meetings were held in
person, which made regular attendance challenging for
some stakeholders; use of virtual platform might have
been more helpful.

This project was piloted on a small group of patients
to test a new process. After this pilot project, we met all
members of the orthopaedic department at their monthly
meetings. After showing the success and data from
this project, we were able to successfully engage other
surgeons and this protocol was implemented for all elec-
tive hip and knee arthroplasty procedures in SCH. Data
collection is being done until 1 year after the implemen-
tation. Currently, it is being rolled out in other surgeries
and GRID is being used daily at PAC in SCH.

Educational outcomes of PDSA cycle was not measured
and would have been useful. Another limitation was that
we examined tests that were done in the SCH (either
preoperatively at the PAC or on the day of surgery); there-
fore, we could not account for the tests that were done
outside the SCH. Although, based on our experience, we
believe that the probability of that was very small.

CONCLUSIONS

Implementing guidelines is more complex than devel-
oping guidelines.”* Having evidence does not mean it
is used in clinical practice.”” Designing a tool does not
necessarily mean it will be used in clinical practice.
Furthermore, if a tool has been used, it does not mean
that it is being used accurately. Hence, continuous PDSA
cycles are important for evaluating whether the tool in
place is used and used correctly and consistently. Educa-
tion alone, without the application of standardised GRID,
would not have been effective.** It takes time to develop
teams and have shared goals. However, once organised,
teamwork can have a substantial effect on the progression
of a quality improvement project. Unnecessary preopera-
tive tests can impose a significant burden on patients and
the healthcare system. However, this can be mitigated
by the implementation of a standardised tool with the
involvement of all the stakeholders.

Identifying the root causes of the problem and assess-
ment of the perioperative process were the initial steps in
identifying areas of improvement. This led to the devel-
opment of a standard tool, reflecting major guidelines,
to reduce waste without reducing the quality of care.
The baseline data obtained, using the standard GRID,
confirmed a high number of unnecessary testing. This

was an important step for facilitating education, engage-
ment and change management. Communication, open
exchange of information, education and feedback prior
to implementation of GRID facilitated cooperation and
a collaborative environment and were key for successful
pilot testing. Furthermore, an initial small-scale imple-
mentation with focus on small group of patients was
helpful to assess feasibility of this project on a larger scale.
Lastly, assessment and evaluation of the project were key
steps to determine success and challenges and viability of
full-scale implementation.
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