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ABSTRACT

Background: The surgical program at Peace
Arch Hospital in White Rock, British Colum-
bia, is committed to quality improvement and
safety. To improve surgical outcomes, a mul-
tidisciplinary team enrolled in the Specialist
Services Committee’s Surgical Patient Optimi-
zation Collaborative (SPOC) from January 2022
to July 2023. SPOC offers presurgical patient
optimization processes to target comorbidi-
ties prior to surgery, which can lead to better
patient outcomes.
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Methods: We conducted a quality improve-
ment project to provide optimization processes
to 85% of presurgical patients who required
them by focusing on smoking cessation, pre-
operative anemia investigation and treatment,
social prescribing, and obstructive sleep apnea
screening.

Results: SPOC optimization processes provided
optimization to 90% of patients who required
it and were associated with improved patient
unplanned readmission rates, length of stay,
and surgical site infection rates.

Conclusions: Overall, patients found the opti-
mization processes improved their surgical
experience.

Background

Patient comorbidities can contribute to sur-
gical complications, but medical optimiza-
tion can lead to better patient outcomes.!
'The terms preoperative optimization and pre-
habilitation describe optimization processes
prior to surgery that are used to reduce the
risk of complications such as myocardial
events, pulmonary infection, wound infec-
tion, and impaired tissue healing.*

Peace Arch Hospital is a 201-bed com-
munity hospital in White Rock, British

Columbia. Our surgical pre-admission
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process has been successful in identifying
patient risks for poor surgical outcomes.
However, prior to collaboration in the
Specialist Services Committee’s Surgi-
cal Patient Optimization Collaborative
(SPOC), we had limited formal standard-
ized optimization processes to address these
risk factors before surgery.

We conducted a quality improvement
project with SPOC and our regional Nation-
al Surgical Quality Improvement Program to
test and implement standardized optimiza-
tion processes in our surgical pre-admission
process. Our aim was to successfully imple-
ment optimization processes to enable the
optimization of 85% of presurgical patients
who required it and to evaluate the effect on
outcomes in patients who underwent elective
arthroplasty procedures at our hospital from
January 2022 to July 2023.

Methods

Setting

SPOC involves multiple hospital-based
surgical programs within BC. It identifies
several clinical areas for presurgical optimi-
zation and offers multiple ideas for screening
and optimization for each area. Each hos-
pital in the collaborative identified areas of
optimization and customized its screening
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and optimization process accordingly. The
provincial SPOC team designed 13 optimi-
zation processes to target drivers of periop-
erative complications and improve patient
satisfaction: optimization of preoperative
nutrition, social supports, anxiety, anemia,
cardiac risk assessment, physical therapy,
obesity, smoking cessation, substance abuse,
frailty, pain management, obstructive sleep
apnea, and glycemic control.

We conducted our project in the Sur-
gery Pre-Admission Clinic at Peace Arch
Hospital. We limited our project to elective
arthroplasty patients. Peace Arch Hospital
performs approximately 580 elective joint
arthroplasties per year. Our project team
included anesthesiologists, surgeons, Sur-
gery Pre-Admission Clinic staff, hospital
administrators, nurses, a patient partner,
a sleep specialist, a project leader, and a
family physician. Team meetings were held
monthly to review testing of change ideas
and implementation compliance and to plan

adjustments to implementation strategies.
Our team met with the provincial SPOC
group every 3 months to receive instruc-
tion and reports from other hospitals in
the collaborative.

Design

In keeping with the requirements of qual-
ity improvement, we used an analytic study
because of the temporal nature of improve-
ment. We relied on Shewhart charts and
interpretation of common and special cause
variation to assess our performance rather
than statistical methods typically used with
enumerative studies, such as hypothesis
testing and confidence intervals.

We used the Model for Improvement
methodology to implement SPOC screen-
ing and optimization processes within the
surgical pre-admission process. Our team
developed a diagram to identify the primary
drivers of implementing SPOC optimi-
zation processes and achieving successful

PRIMARY SECONDARY
DRIVERS DRIVERS
—— Staff involvement

Aim —»  Staff participation
To apply SPOC
optimization processes in —> Staff education
90% of at-risk presurgical
elective arthroplasty
patients at Peace Arch
Hospital from June 2022
to July 2023

Integration of SPOC clinical
Outcome measures SPOC optimization components
Percent of patients —»  processes into Pre-
optimized who required Admission Clinic
optimization (PAC) process — > PAC process
Balancing measures
1. Patient experience
2. Morbidity
3. Length of stay
4. Surgical site infection —_— Access to resources
5. Unanticipated Availability of

readmissions —>  SPOC optimization
guidelines
—»  Access to SPOC staff
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optimization: staff participation, integra-
tion of SPOC processes into the Surgery
Pre-Admission Clinic process, and avail-
ability of SPOC resources [Figure 1]. We
used plan-do-study-act cycles to test change
ideas that addressed the primary drivers of
implementing optimization processes into
our surgical pre-admission process.

Staff involvement

To promote staff engagement with the
project, the SPOC optimization processes
were presented in different ways to our
staff. A SPOC tool kit was presented that
outlined the guidelines of implementation
and the rationale for the optimization pro-
cesses. SPOC held several provincial meet-
ings throughout the year to share different
hospitals’experiences in implementing the
optimization processes. We invited several
experts in the optimization processes to our
monthly staff meetings to provide insight.

CHANGE
IDEAS

+ Create multidisciplinary team

» Circulate SPOC tool kit

+ Attend SPOC provincial meeting
» Invite medical experts

+ Choose clinical components that
already have a screening and
optimization process

+ Prepare a PAC process map

» Streamline PAC process

» SPOC tool kit for all team members

- Circulate SPOC website address to all
team members

« Obtain email addresses of SPOC staff

» Attend SPOC webinars and meetings

FIGURE 1. Drivers for implementation of the Surgical Patient Optimization Collaborative (SPOC) optimization process.
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Integration of SPOC optimization
processes into the clinic process

Our Surgery Pre-Admission Clinic staff
were concerned about potential increased
workloads with the integration of SPOC
optimization processes into our clinical
processes. To address this, we started by
completing a process map for our surgical
patient flow through our clinic. We elimi-
nated redundant steps in this process to
allow more time for screening and opti-
mization. With key parties, we determined
which optimization processes could be inte-
grated without significant added workload
and changes to the clinic process.

To increase compliance among clinic
staff in delivering SPOC optimization pro-
cesses, we implemented only four that had
minimal impact on our pre-existing clinic
process. Our pre-admission staff felt that
these optimization processes were easy to
accommodate into their workload and did
not require significant additional time or
staff. In addition, these optimization pro-
cesses had clear endpoints for optimization,
which allowed for easy follow-up by staff.
'The optimization processes were:

* Smoking cessation.

* Preoperative anemia investigation and

treatment.

* Social prescription.

*  Obstructive sleep apnea screening.
Smoking is associated with a significant
increase in postoperative morbidity and
mortality.* Many reviews and meta-analyses
have demonstrated that preoperative smok-
ing cessation improves outcomes.”” Our
intervention involved identifying smok-
ers preoperatively using the preoperative
patient questionnaire and our pre-existing
preoperative baseline risk screen. Our clin-
ic nurses informed these patients of the
detrimental effects of continued smoking
and the benefits of smoking cessation. The
nurses also offered patients a referral to the
QuitNow program if they wished to stop
smoking preoperatively.

Preoperative anemia is an independent
risk factor for worse outcomes in noncar-
diac surgery, including worse postoperative
morbidity and infection rates and increased

length of stay.® Anemic patients also have
increased rates of perioperative acute kid-
ney injury and transfusions. Evaluation and
treatment of preoperative anemia are rec-
ommended to improve patient outcomes.’
Our intervention involved defining pre-
operative anemia as hemoglobin less than
116 g/L. Our anesthesiologists collabo-
rated with the patient’s family physician to
evaluate and treat the anemia using recent
national guidelines on the management of
preoperative anemia.’

Our primary outcome
measure was to determine
the effectiveness of
implementing the SPOC
optimization process by
measuring the percentage
of patients who required
optimization and received it.

A patient’s social support is defined as
those resources in a patient’s environment
that enable the patient to cope with physi-
cal and psychological stresses.'® Reliable
patient social support networks at home
are associated with improved recovery'! and
shorter length of stay in hospital.'>** The
Fraser Health Authority Social Prescribing
Program provides volunteers who help with
transportation to medical appointments
and with home errands. Our clinic nurses
screened patients for lack of home support
using discharge planning questions from
the preoperative baseline screen. The nurses
referred patients to the program if they con-
cluded the patient would benefit from it.

Obstructive sleep apnea in surgical
patients is associated with an increase in
respiratory complications and length of stay

1415 Tt is also associated with

in hospital.
other serious perioperative complications,
including cardiac arrhythmia, myocardial
injury, and sudden death.’®'” To identify
patients at high risk for obstructive sleep
apnea prior to elective surgery, the STOP-
Bang questionnaire is used as a validated

screening tool.'®1
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Screening for undiagnosed obstruc-
tive sleep apnea is recommended prior to
surgery.®® We used the STOP-Bang score
within our preoperative patient ques-
tionnaire to screen for the risk of having
severe obstructive sleep apnea. We used a
STOP-Bang score of 3 or greater as an ini-
tial screen for obstructive sleep apnea. Our
clinic nurse interviewed high-risk patients
and gave them information about the effects
of obstructive sleep apnea on surgical out-
comes. Patients were referred to an anesthe-
siologist if they had symptoms of nighttime
apnea, gasping, snoring, hypertension, or
daytime somnolence. Subsequently, these
patients were interviewed and sent for a
home sleep apnea test or were referred to
a sleep specialist using the BC Obstructive
Sleep Apnea: Assessment and Management
guidelines.” Continuous positive airway
pressure (CPAP) was recommended if the
patient was diagnosed with obstructive sleep
apnea, because it has been shown to reduce
complications in surgical patients with this
condition.’? Patient follow-up was coor-
dinated with the patient’s family physician.

Awailability of the optimization tool kit
Availability of the SPOC tool kit was
essential to help staft in referencing opti-
mization materials. We distributed booklets
containing the SPOC optimization tool
kit to all members of our team. The SPOC
website, which contains the tool kit, was
accessible online and through a QR code.
Names of the care providers involved in
creating the tool kit were made accessible
to our staff.

Measures

Outcome measures

Our primary outcome measure was to
determine the effectiveness of implement-
ing the SPOC optimization process by
measuring the percentage of patients who
required optimization and received it. We
defined a patient who required optimiza-
tion as someone who had a history of one
or more of the following: inadequate social
support, preoperative anemia, current smok-
ing, or high risk of obstructive sleep apnea.
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We defined optimized as any patient who
received at least one optimization process.
SPOC provided a pre-existing tool to mea-
sure this outcome in June 2022.

Balancing measures
Our balancing measures for patient out-

comes included arthroplasty patients’

experience with the optimization process,
morbidity rates, surgical site infection rates,
unplanned readmission rates, and length
of stay. We measured patients’ satisfaction
by telephoning them 1 month after their
surgical procedure and asking them two
questions about their experience: (1) Was
your surgical experience improved as a result
of information/care pre-op? (2) Was your
overall health improved as a result of the
information/care pre-op? Baseline data for
surgical site infection rates, morbidity rates,
readmission rates, and length of stay were
obtained from the National Surgical Qual-
ity Improvement Program. We continued
using this program to collect data through-
out the study period.

Process measures

We obtained process measures through
chart reviews. They included the percentage
of eligible patients who started on CPAP,
the percentage of patients who quit smok-
ing preoperatively, the percentage of anemic
patients with improved hemoglobin levels,
and the percentage of patients who accepted
social supports.

Results

We screened 260 patients for prehabilita-
tion; 137 needed one or more optimization
processes offered through our Surgery Pre-
Admission Clinic.

Outcome measures

SPOC provided a process to collect data on
the percentage of patients who required opti-
mization and received it. We achieved 100%
optimization from June to October [Fig-
ure 2]. However, these results were not sus-
tainable, because our optimization processes
resulted in a high nursing workload. The
screening process for optimization contribut-
ed to the increase in workload. This resulted

in a decline in optimization from October
to December. From December to April, we
conducted several plan-do-study-act cycles
to streamline our optimization and screen-
ing process to reduce the impact on nursing.
'The largest improvement occurred in April,
when we introduced a nurse navigator to
screen patients and used email to dissemi-
nate educational information. As a result, our
optimization rates improved from April to
October. The percentage decline in August
was due to common cause variation (i.e.,
normal variation in the process) since it was
not sustained and did not show a trend.

100% - - - -
90%
80%
70%
60%
50%
40%

Patients optimized

30%
20%
10%

0%
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Balancing measures

We conducted 118 patient interviews to
evaluate the patient experience with the
optimization process; 70% of those patients
felt their overall health had improved as a
result of the information and care provided
by the surgical preoperative team, and 93%
reported that their surgical experience had
improved.

The baseline mean rate for morbidity
was 5.8% [Figure 3]. Our rates did not
reveal any special cause variation after start-
ing SPOC processes; however, the upper

control limits narrowed during the study.

-
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

FIGURE 2. Percentage of patients who required and received optimization in 2022 and 2023.
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FIGURE 3. Morbidity rates for arthroplasties.

2020 2021
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SPOC = Surgical Patient Optimization Collaborative; UCL = upper control limit; LCL = lower control limit.

Additional note for Figures 3, 5, and 6: The solid line represents the baseline data used to calculate the mean
baseline performance. The transition from solid line to dotted line marks the point where data collection shifted
to reflect the action period. This distinction also enables detection of special cause variation more rapidly, as the
new data do not influence the mean baseline calculation.
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FIGURE 4. Length of stay for arthroplasties.
SPOC = Surgical Patient Optimization Collaborative; UCL = upper control limit; LCL = lower control limit.
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FIGURE 5. Surgical site infection rate for arthroplasties.
SPOC = Surgical Patient Optimization Collaborative; UCL = upper control limit; LCL = lower control limit.
See the additional note under Figure 3.
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FIGURE 6. Readmission rates for arthroplasties.
SPOC = Surgical Patient Optimization Collaborative; UCL = upper control limit; LCL = lower control limit.
See the additional note under Figure 3.
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The baseline mean for arthroplasty
length of stay was 3.2 days [Figure 4]. There
was a special cause variation shift to below
our baseline mean (to 2.9 days) after initiat-
ing SPOC processes, and the upper control
limits narrowed.

'The baseline mean surgical site infection
rate was 3.1% [Figure 5]. A special cause
variation shift to improvement occurred
after SPOC processes were initiated (the
mean declined to 1.1%), and the upper con-
trol limits narrowed.

The baseline mean readmission rate for
arthroplasties was 4.2% [Figure 6]. There
was a special cause shift to below the base-
line mean (to 2.2%) after SPOC processes
were initiated, and the upper control limits
narrowed.

Process measures

Thirty-two patients were at high risk for
obstructive sleep apnea; 27 (84.4%) com-
pleted obstructive sleep apnea testing before
surgery,and 17 (63.0%) tested patients start-
ed CPAP before surgery. Of 23 smokers, 19
(82.6%) who were offered prehabilitation
quit or reduced their smoking before surgery.
We did not follow their smoking history
after surgery. Eleven patients were identi-
fied as anemic; eight (72.7%) who required
optimization had improved hemoglobin pre-
operatively. Sixty patients were referred to
the Social Prescribing Program; 19 (31.7%)
did not require social supports postopera-
tively. Forty-eight of the referred patients
answered our postoperative survey ques-
tions; 25 (52.1%) agreed that social support
was helpful to their postoperative recovery.

Conclusions

Preoperative optimization of patients’
comorbidities is important. Before our
involvement with SPOC, our optimiza-
tion of medical risk factors in presurgical
patients was inconsistent and nonstan-
dardized. This presented an opportunity
to use quality improvement methodology
to implement standardized optimization
processes and to assess effects on patient
outcomes. We successfully implemented
optimization processes in our surgical
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pre-admission process for providing social
supports, preoperative management of ane-
mia and obstructive sleep apnea risk, and
smoking cessation. We were able to cus-
tomize SPOC processes to allow them to
be integrated into our existing workflow
with minimal disruption. This led to a high
compliance rate for optimization processes
among Surgery Pre-Admission Clinic staff.
A nurse navigator proved useful in screening
patients for optimization.

Overall, patients found the optimization
processes improved their surgical experi-
ence. Patients were motivated to pursue
actions to improve their surgical outcomes.
High-risk obstructive sleep apnea patients
were willing to undergo testing to confirm
their condition. Smokers were willing to
stop or reduce smoking prior to surgery.
Anemic patients were willing to undergo
investigations and take supplemental iron if
necessary. We felt that we were successful in
providing social supports for patients with
inadequate support at home. Our screen-
ing for the Social Prescribing Program did
not have standardized criteria for referral.
Referrals were made at the discretion of
the screening nurse, but 31.7% of patients
referred to the program did not require sup-
port at home. We believe this result can
be improved by implementing formalized
criteria for referrals.

After implementing standardized
approaches to optimization in our clinic
process, length of stay, unplanned read-
missions, and surgical site infection rates
improved. The initiation of SPOC processes
was not associated with any special cause
variation in morbidity rates; therefore, we
plan to explore other approaches to reduce
those rates. In all patient outcomes, upper
control limits narrowed after initiating
SPOC processes. We believe this represents
a decrease in system variability, which is
attributed to greater standardization of the
optimization process. These results high-
light the importance of having a structured,
embedded optimization process within the
surgical pre-admission process.

We believe the high workload on

the nurse navigator for screening and

optimization activities limited the ability
to expand the program to other elective sur-
geries or other sites without large increases
in human resources within our clinic.

It may be possible to improve capac-
ity for optimization in the future without
adding more human resources by increas-
ing the use of digital tools for screening
and identifying optimizable opportunities.
Since a substantial amount of our clinic

Standardized
preoperative
optimization not only
improved surgical
outcomes but also
empowered patients
to actively participate
in their care.

nursing resources are devoted to screen-
ing for medical history and making deci-
sions about preoperative testing, leveraging
a digital tool to algorithmically assist in
those tasks may free capacity for clinic
nurses to perform nurse navigator duties.
In one study, switching to a digital ques-
tionnaire reduced nurse assessment times by
more than 50%.% With more of our clinic
nurses engaging with patients in optimi-
zation, there would be increased potential
for widespread uptake of health improve-
ments preoperatively. Several reports have
described the potential for technology to
enhance preoperative screening and medical
optimization.** Self-administered detailed
screening questionnaires have been found
to be acceptable to patients and reliable in
eliciting a medical history.”® A review of
digital technologies for promoting posi-
tive preoperative behavior changes found
that technology should provide motivation
and support, enable patient engagement,
facilitate peer networking, and meet indi-
vidualized patient needs.” The provincial
Perioperative Care Alignment and Digital
Screening committee, consisting of anes-
thesiologists, surgeons, internists, family
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doctors, Surgery Pre-Admission Clinic
personnel, and patients, has been work-
ing on a digital tool that might assist with
preoperative optimization in BC. The aim
is to provide every presurgical patient with
digitally supported, individually tailored,
evidence-based advice, referrals, and rec-
ommendations before surgery. Until a digi-
tal solution is widely adopted, Peace Arch
Hospital will maintain the optimization
pathways that were successfully developed
during the SPOC project period and will
continue to find ways to expand using cur-
rent resources. ll
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