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Introduction/Background: Unmet need for seasonal influenza vaccination adminis-
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Section Editor: Nada Sabourdin rate in eligible patients during in person preoperative clinic visits in a pediatric perio-
perative surgical home (PSH) to 10%. Informed by each prior season's experience, we
increased our SMART Aim target for vaccinations in seasons two and three to 15 and
18%, respectively.

Methods: Following the Model for Improvement methodology, the PSH team de-
veloped and implemented a perioperative pediatric influenza vaccination program.
Across three influenza seasons, key interventions included updates to organizational
perioperative vaccination policy, obtaining material influenza vaccination supplies,
development of EHR tools, PSH staff education, and communication with patient-
families. Rate of eligible patients receiving influenza vaccination at their PSH clinic ap-
pointment was tracked over time. Influenza vaccination rates were reported monthly
during Season 1, then weekly during seasons two and three. The balancing measure
was same day surgery case cancellations related to influenza vaccination given at
PSH clinic appointment. Statistical analysis methods utilized include Shewart's con-
trol chart and statistical process control (SPC) standards. Special cause variation was
determined by eight or more consecutive data points above or below the centerline.
Results: The influenza vaccination rates in each of the three influenza seasons ex-
ceeded vaccination rate goals of 10, 15, and 18%, respectively. A total of 695 vaccines
have been administered since program inception. No same day surgical case cancella-
tions were observed as balancing measure.

Conclusions: Over three consecutive influenza vaccination seasons, we safely estab-
lished and met vaccination rate goals of 10, 15, and 18% to eligible patients during
preoperative clinic visits within a pediatric PSH system. Through iterative PDSA cy-
cles, we continue to identify opportunities for future improvement. This suggests that

the perioperative period presents opportunity for seasonal influenza vaccination with

potential program expansion to include routine vaccines of childhood.
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1 | INTRODUCTION

The U.S. Department of Health and Human Services has made in-
creasing vaccination rates a priority goal in their Healthy People
2030 campaign.! Through the COVID-19 pandemic, disruption of
childhood vaccination schedules and ongoing vaccine hesitancy has
impacted the delivery of recommended vaccinations.?® Seasonal
vaccinations have been similarly impacted during recent influenza
seasons, with pediatric influenza vaccination observed to have de-
creased compared to the prepandemic period.4 This drop occurred
despite proven benefits of influenza vaccination, including a number
needed to treat of 5 to prevent an influenza infection during the
decade spanning 2009/2010 through 2019/2020.° Recent guidance
encourages healthcare providers to use every opportunity to admin-
ister influenza vaccines to eligible persons.®

For many vyears, merits of perioperative vaccination have
been debated in the literature without a resulting consensus.”®
Several concerns related to perioperative vaccination have been
noted. Anesthetic and surgical stressors have been noted to alter
normal immune function.” Such alterations have raised concern
of decreased vaccine efficacy if administered during the periop-
erative period, though no definitive studies have shown real clin-
ical impact.® Another concern is vaccine related side effects and
their potential interpretation as anesthetic or surgical complica-
tions.® However, only one reported case of a serious event, fe-
brile convulsions in an infant with history of MMR vaccine, has
been reported.’* Furthermore, when vaccines have been given in
accordance with vaccination schedules, it has resulted in surgical
case cancellations that may not be necessary.*? A strategy favoring
vaccinations “at every opportunity” poses a conflict with periop-
erative vaccine avoidance strategy that is, in part, informed by a
paucity of scientific investigations and a variety of statements and
recommendations regarding the timing and practice of periopera-
tive vaccination.1%13

Locally, there has been an organizational initiative to improve
seasonal influenza vaccination in patients. At the same time, there
was an observed decrease in seasonal influenza vaccination rate
through the COVID-19 pandemic. The resulting priority and gap in
care provided a sense of urgency to identify new opportunities to
“meet patients where they are” and increase rate of seasonal in-
fluenza vaccination. Our institution utilizes a perioperative surgi-
cal home (PSH) model of care to perform preoperative evaluation,
preparation, and coordination of care of perioperative patients.
To address the local decrease in influenza vaccination rate, our
PSH team sought to begin a perioperative seasonal influenza vac-
cination program. The primary aim with this quality improvement
(Ql) project was to increase the PSH preoperative clinic seasonal
influenza vaccination rate in Season 1 from 0 to 10% through the

What is already known about the topic?

Perioperative vaccination has previously been debated in
the literature. Very few studies have investigated the im-
plementation of a perioperative seasonal influenza vacci-

nation strategy.

What new information this study adds?

We report the successful implementation of a periopera-
tive seasonal influenza vaccination program utilizing the

pediatric perioperative surgical home model of care.

establishment of a novel perioperative influenza vaccination pro-
gram to identify and administer seasonal influenza vaccine in eli-
gible patients. This rate was selected as an initial goal to guide our
QI efforts, as there are no similar reports to benchmark against.
During subsequent seasons of the project, the goal was expanded

based on our Ql learnings.

2 | METHODS

2.1 | Setting and improvement methodology

The QI project was reviewed and deemed exempt from institutional
review board oversight. The improvement project was conducted
at a large, multi-campus, freestanding academic children's hospital
with 443 beds, 1.2million outpatient visits, and 17000 surgeries, of
which 11000 receive preoperative evaluation through our PSH de-
partment. The PSH department has clinical operations on two cam-
puses, as well as capabilities to prepare patients through telehealth
appointments. The improvement project spanned from August of
2020 through March of 2023.

Across the enterprise, PSH outpatient clinics have nine dedicated
examination rooms and three additional flex rooms for telehealth
visits and other clinical needs. Dedicated PSH staffing includes ad-
vanced practice registered nurses (APRN), registered nurses (RN),
child life specialists (CLS), medical assistants (MA), scheduler, and
registrar. There is an anesthesiologist medical director, as well as
onsite anesthesiologists available at both campuses for consultation
during clinic hours.

The improvement project was guided by the Model for
Improvement methodology, which was chosen for its proven suc-
cess and ease of use.’® This model provides a framework for im-
provement that can be used to support diverse quality improvement
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efforts across many fields and project types. This framework can be
applied to varying degrees, depending on formality and complexity
of projects, to apply five fundamental principles of improvement;
knowing why improvement is needed, utilizing a feedback mech-
anism to gauge if improvement is occurring, developing effective
change that results in improvement, testing a change before at-
tempting to implement, and implementing the change.

Our project utilized a layered committee structure. The local PSH
influenza vaccine project group functioned as a subcommittee within
the larger organizational influenza committee. The steering commit-
tee provided oversight to the PSH group, as it does for multiple im-
provement teams within various specialty clusters of the organization,
during each influenza vaccination season. The PSH project team was
multidisciplinary and included an anesthesiologist, APRN, RN, quality
improvement specialist, and an electronic health record (EHR) special-
ist. Ad hoc input was solicited early in the project from an infectious
disease physician and PSH clinic staff. Key improvement tools included
a key driver diagram, process mapping, simplified failure modes and
effects analysis, and plan-do-study-act (PDSA) cycle testing. Rate of
eligible patients receiving seasonal influenza vaccine during their PSH

clinic appointment is the primary outcome measure for this project.

2.2 | |Interventions and testing

The global and SMART (specific, measurable, applicable, realistic, and

timely) aims, combined with key drivers and potential interventions,

— Key Drivers

are identified in the most recent key driver diagram for Season 3 of
the QI project (Figure 1). Among the listed key drivers and interven-
tions necessary to achieve the improvement goal for the periopera-
tive seasonal influenza vaccination program, our team identified and
prioritized several key interventions. The initial SMART Aim of this
quality improvement initiative was to establish and increase sea-
sonal influenza vaccination rate in eligible patients during in person
preoperative clinic visits in a pediatric PSH to 10%. Using QI meth-
odology, we built upon our Ql learnings and successes, improved our
processes, and increased our SMART Aim in seasons two and three
to 15 and 18%, respectively.

2.3 | Seasonl

Prior to going live with the first vaccine administration for the
2020-2021 influenza vaccination program, the team focused on
drivers relating to organizational policy, education, material supply
needs, and EHR. First, the team identified need to update our or-
ganizational policy for vaccination and immunization of periopera-
tive and procedural patients. The policy update reflected newer
medical literature, expert and local opinion, peer health organiza-
tion and council best practice and policy review, as well as popula-
tion health goals of the organization. The policy update removed
restrictive perioperative vaccination guidelines and encouraged
seasonal influenza vaccination up to 3days prior to elective sur-

gery. Further, policy update removed automatic case cancellation

Interventions

SMART Aim

Engagement

Staff Vaccination Knowledge and

Provide in-service injection administration education
Simulation injection training
JIT training

Increase the rate of eligible patients

Incorporate into new staff onboarding trainings
Comfort holds training

receiving influenza vaccines during
the PSH visit from 15% to 18% by

Available Vaccines and Supplies

Buzzy Bee training and equipment

Review of CDC guidelines and data
Sharing PSH data at daily huddles

Staff recognition high achievers

Establishing partnership with Infectious Disease for vaccine storage
Establish convenient storage and ordering of injection supplies

Use of EMR storyboard and alert of patient status
Multiple confirming conversations of vaccination importance at multiple
steps through patient flow in PSH process

Vaccination conversation starts at scheduling

Request and build Epic vaccine screening
Request and build Epic vaccination documentation
Develop Epic education on tools

Develop new vaccine order process using nurse protocol

T X

Perform EBP and literature review for vaccination safety standards
Achieve ACH enterprise policy approval to change vaccine guidelines
prior to surgery date

/

Establish standard scripting—safety, added protection, prevent surgery
cancellation or delayed healing

3/31/2023.
Eligible Patient Identification
Global Aim
—
Promote the health and well being Epic EMR tools / documentation
of perioperative patients by
providing protection from influenza
rt Infl Initiati
:Zg[:”p” niluenza fnitalive Updated Akron Children's Hospital (ACH)
) vaccination policy
Patient Acceptance
Telehealth = missed opportunity
Legend

] Potential intervention

PR and CDC flu posters
Reminder to family

[ Activeintervention  [I] Abandoned Intervention [] Adopted intervention

FIGURE 1 Perioperative surgical home (PSH) seasonal influenza vaccination program key driver diagram. Revision date September,
1,2022. CDC, Centers for Disease Control and Prevention; EBP, evidence based practice; JIT, just in time; SMART, specific, measurable,

applicable, realistic, and timely.
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when vaccine administered within this window and encouraged
anesthesiologist and surgeon evaluation, discussion of periopera-
tive concerns, and joint decision making when deciding to proceed
or cancel elective cases. After administrative review and approval,
policy updates were incorporated into the larger organizational in-
fluenza vaccination policy.

A second priority key driver was to determine material supply
needs for storage and administration of influenza vaccinations.
Interventions included leveraging our multidisciplinary team and
partnering with the infectious disease (ID) department for re-
quired vaccine refrigeration storage and dry injection supplies.
Multidisciplinary partnership with ID allowed the PSH to better
determine initial amount of vaccine and vaccine administration
supplies to order, as well as determine priority re-stocks as season
progressed. By eliminating preconceived care barriers, rapid PDSA,
and sharing of information, the team was able to develop these
interventions.

A third crucial key driver again leveraged the multidisciplinary
layered committee for development of EPIC EHR tools for screening
and documentation. Specific PSH clinic build included rapid PDSA
development and optimization of vaccine screening, education tools,
and documentation. This led to the use of an EHR storyboard and
alert of patient status that the PSH clinical team used to initiate vac-
cine opportunity education to patient-families when first scheduling
appointments.

These were all new processes for PSH staff, and multiple ed-
ucation related interventions were identified and tested. The unit
educator assigned multiple self-study modules that were further
supported by hands on training using mannequins. A resource
book was created and included information such as the Vaccine
Information Statement, hospital policies for immunization and
intramuscular medications, Centers for Disease Control recom-
mendations for needle gauges, needle lengths, and guidelines for
intramuscular administration. Staff were also educated on the
proper flu vaccine to give,15 Standard work instructions (SWI)
were created to guide staff on correct process of giving the flu
vaccine. EHR training for compliance of patient eligibility docu-
mentation, patient-family education and CDC vaccine information
sheet distribution, and vaccine administration information were
performed according to organizational policy. CLS were engaged
in offering comfort positioning and techniques. These education
and process initiation rapid cycle PDSAs resulted in delay of vacci-
nation, with first vaccine given in late October 2020.

A process map was developed. The KDD was iteratively updated.
Weekly PSH clinical team huddles reviewed local immunization pro-
cesses, issues encountered, and recommendations for PDSA cycle
improvement. These were reviewed monthly at PSH project group
and organizational influenza committee meetings. The organiza-
tional influenza committee meetings enabled shared experiential
learning with other departments that informed PDSA cycles and
process improvements, which accelerated PSH seasonal influenza

vaccination program improvement.

24 | Season2

Learning from successes of the 2020-2021 flu season program,
there were core SWI and fully adopted sets of interventions in
place. Differently, in 2021-2022 immunization season, there was
urgency to obtain and administer vaccine earlier in the influenza
season; as soon as the influenza vaccine was available to the or-
ganization. This change was achieved with earlier engagement of
the multidisciplinary team and organization influenza committee,
resulting in additional opportunity to provide vaccine. As this full
season occurred during the COVID-19 public health pandemic, the
team faced vaccine and supply challenges that were met through
PDSA improvements of organizational vaccine resource sharing
from ID and pharmacy. Additional KDD based improvements in-
cluded education enhancement toward staff for communication
of immunization benefits to the patient-families, as well as bet-
ter prepared staff for response to common reasons for immuniza-
tion hesitancy and refusal. PDSA resulted in establishing standard
scripting of vaccine safety, health benefits, and surgery not being
canceled.

Persistent hesitancy and rejection of the vaccine offering con-
tributed to staff apathy for the project. Thus, iterative interventions
to boost staff involvement were implemented, such as achieve-
ment-based recognition and improved department awareness
through wearing immunization themed t-shirts.

PSH immunization rate challenges were shared across the orga-
nization through monthly meetings with the organizational immuni-

zation committee.

2.5 | Season3

Building on prior season success, winning the hearts and minds
of patient-families to accept the flu vaccine was the primary key
driver of focus. Interventions during the 2022-2023 cycle included
increasing effective patient-family communication and education.
This was achieved through intervention with high visibility public
relations and educational materials in the form of posters. Iterative
PDSA cycles occurred in collaboration with the anesthesiology
department to promote advantages of influenza vaccination on
overall health of pediatric surgical patients. The public relation
department guided appropriate marketing and branding efforts.
These were prominently displayed in the PSH waiting room lobby,
registration area, and examination rooms. Additional emphasis for
PSH staff education was placed on messaging that influenza and
COVID vaccines are safe to be administered together and within
the same time frame. PDSA cycles led to focused education during
orientation of new employees to encourage the vaccine and how
to approach perioperative families. The team participated in PDSA
improvements and data sharing through ongoing weekly staff and
monthly PSH influenza project group and organizational influenza

committee meetings.
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Across the three seasons, scripting, staff engagement, and pa-
tient education had multiple ramps for PDSA cycles as key inter-
ventions to address recurrent challenges. Weekly feedback and
data analysis led to rapid adaptations and improvement to our
processes.

3 | MEASUREMENT AND ANALYSIS

3.1 | Primary, secondary, and balancing measures
The primary outcome measure was rate of eligible patients receiv-
ing seasonal influenza vaccine during their PSH clinic appoint-
ment. Eligible patients were defined as those seen in-person for
their PSH clinic appointment, at least 72h in advance of surgery,
and had not received a seasonal influenza vaccine that season.
Any administered influenza vaccine was counted in the numera-
tor, including patients receiving their first ever flu vaccine regard-
less of the first or second dose. The primary measure was tracked
monthly in Season 1, then weekly in Seasons 2 and 3, via an EHR
report (EPIC, Verona, Wisconsin). Data were displayed on a con-
trol chart, reported weekly at PSH huddles and monthly at both
PSH influenza project group meetings and organizational influ-
enza committee meetings. Vaccine rates were not reported during
the noninfluenza months (April-August) for any season.

Our initial team compliance with task-based mannequin train-
ing, online learning modules, and EPIC documentation training was
tracked as a secondary measure, as was educational compliance for
staff onboarded after initial program launch.

A balancing measure of same day surgery cancellation rate and
reason for cancellation was tracked. This was derived from EHR re-
port and reviewed monthly by the PSH medical director and influ-

enza project group.

3.2 | Analysis

Data for the primary measure were extracted from the EHR and cal-
culated using simple statistics in Cincinnati Children's Hospital con-
trol chart templates, created using macro enabled Microsoft Excel
(Redmond, WA) for centerline mean and rate. To understand perfor-
mance over time, Shewart's control chart and statistical process control
(SPC) standards were utilized. Special cause variation and centerline
shift were determined using eight or more consecutive data points
above (shift up) or below (shift down) the centerline.*® Secondary and

balancing measures were calculated with simple statistics, as above.

4 | RESULTS

The annotated control chart (Figure 2) shows rate of influenza vac-

cine administered over time, as well as key interventions.

4.1 | Outcome measure

411 | Season1

During this improvement period, preintervention rate was 0% with
SMART aim goal of 10%. After interventions of policy change,
staff education, engagement, EHR build, and vaccine arrival, vac-
cine administration rate sharply increased. A peak rate of 16% was
achieved, which was above the 10% goal for this season. Upward
centerline shift above goal line was observed, indicating we sur-
passed our goal during this time period. A total of 134 vaccines

were given.

41.2 | Season?2

During this improvement period, the SMART aim goal was increased
to arate of 15%. There was shift above goal line upon vaccine arrival.
A higher peak rate of 27% was observed after vaccine supply shar-
ing. Centerline shift maintained goal rate of 15% for 7weeks during
peak vaccine season, indicating we surpassed our goal during this
time period. Late season (mid-December onwards) downward shift
of centerline was noted, but 11% rate was maintained through end
of season. A total of 300 vaccines were given.

41.3 | Season3

During this improvement period, the SMART aim goal was increased
to a rate of 18%. There was shift above goal line with introduction
of patient education and vaccine arrival. A peak rate of 25% was ob-
served after new staff education. Centerline shift maintained above
goal rate of 18% for 15weeks during peak vaccine season, indicat-
ing we surpassed our goal during this time period. The late season
decrease in vaccination rate was again seen. A total of 261 vaccines
were given.

Each season the goal was increased, from 10% to 15% to 18%,
respectively. Centerline shift above goal was observed, with Season
3 having longest sustained centerline shift. Centerline shift is a vali-
dation of our Ql process improvements and interventions, based on
the above special cause statistical definitions. Given this improve-
ment, we were able to adjust our SMART aim goals in subsequent
seasons. The control chart reflects seasonal variation during all
seasons.

For all three seasons, secondary measures for PSH staff educa-
tion and mannequin training compliance were verified with 100%
completion for applicable staff.

The balancing measure of same day surgical case cancellations
was tracked during each season. Cancellation data were reviewed
monthly by the PSH medical director and influenza project group.
There were no cancellations noted due to seasonal influenza vacci-

nation administration.
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FIGURE 2 P control chart revealing vaccine administration rate to eligible perioperative surgical home (PSH) patients on a monthly

(Season 1) then weekly (Seasons 2 and 3) basis.

5 | DISCUSSION

With this quality improvement initiative, we sought to accomplish
two keys aims: (1) increase the rate of eligible patients receiving
influenza vaccine during their PSH clinic visit and (2) promote the
health and well-being of perioperative patients through providing
protection from influenza as part of organizational influenza initia-
tive goals. The primary aim of increasing PSH clinic seasonal influ-
enza vaccination rate from 0 to 10% through establishing a novel
perioperative vaccination program was accomplished in Year 1. Our
Ql project then increased vaccination rate goals to 15 and 18% in
influenza seasons two and three, respectively. As observed on our
control chart, the height (rate of vaccination) met goal each season
and length (sustainment of vaccination rate) met goal and increased
each season. Such sustainable results are likely due to the reliability
of key QI process improvements. Each season we observed in sea-
son variability, as well as late season decrease in vaccination rates.
Of note, while our centerline shift to goal was of longest duration in
Season 3, our total vaccines administered were less than Season 2.
We postulate this decline could be due to ongoing vaccine hesitancy
of patient-families, as well as frequently changing COVID testing
guidelines that necessitated restricting PSH appointment times and
ability to offer vaccination.

Our current Ql report is the first to describe a successful pro-
gram for vaccinating pediatric patients against seasonal influenza
during preoperative appointments in a pediatric PSH setting. The
pediatric PSH model of care has been described as a team-based
patient-centered model designed to improve the delivery of health
care, reduce cost, and enhance value provided to the patient-fam-
ily and organization.” Ferrari further comments a PSH often in-
volves serving as an entry point to perioperative care to manage
patient populations according to acuity, comorbidities, and risk
factors using evidence-informed clinical care. Our clinic has long
coordinated patient care across the perioperative spectrum and
was positioned well to develop a novel approach to the organi-
zational goal of increasing seasonal influenza vaccination rate. To
our knowledge, there is only one other report describing sustained
Ql program success of a perioperative pediatric influenza vaccina-
tion program, though that project focus was vaccinating patients
while under general anesthesia.'® Literature lacks consensus on
the approach to perioperative vaccination, including influenza
vaccination, for pediatric patients. Some advocate for a conser-
vative approach to vaccination and surgery, citing potential for
vaccine related adverse events and immunomodulation induced
by anesthesia and surgery adversely affecting vaccine efficacy as
avoidable risks to patients.}”2° Others advocate for liberalization
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of perioperative vaccination, citing the benefits of vaccination
outweigh what they view as low and theoretical risks to the pa-
tient.?%?2 These viewpoints have resulted in a lack of societal
guidelines and nonconsensus among practicing pediatric anesthe-
siologists, despite calls to incorporate available evidence into best
practice guidelines.23 An early and major key driver for our project
success was to build consensus among diverse perspectives re-
garding perioperative influenza vaccination within our anesthe-
sia and surgical disciplines. Frequent engagement and discussion
by local experts resulted in balanced policy change, early buy-in
across diverse specialties, and forward momentum in promoting
this new program within our organization.

As with many guidelines and protocols, implementation of stan-
dardized work processes by themselves were not enough to create
meaningful change in practice pattern. There were multiple internal
challenges we met with key interventions for program success. Early
in our program we identified missed opportunities for vaccination, as
staff often forgot to introduce the option when scheduling appoint-
ments or forgot to offer vaccination during the clinic visit. Some staff
expressed initial reluctance to engage and educate parents when
presenting influenza vaccine opportunity, particularly when facing
patient-family vaccine hesitancy. Keys to addressing this included
in season rapid PDSA cycles to develop scripting of scheduling
phone calls, scripting for common questions and discussions during
in clinic visits, and PR materials that addressed vaccination benefits
and common patient-family concerns. We also observed late season
drop off in vaccination rate each season. We learned patient-fami-
lies, as well as our own staff, are more receptive and eager to offer
vaccination at beginning of season and experienced vaccination
“fatigue” as seasons progressed. This led us to focus intervention
efforts to maximize opportunities for strong roll out at beginning
of vaccination seasons. During seasons two and three, supply chain
navigation and leveraging multidisciplinary relationships to address
vaccine and related supply shortages was key. Last, we noticed a
growth and promotion of QI thinking and methodology within our
department, indicating our PSH team and clinic venue have potential
to drive continuous quality improvement.

External factors also impacted our program and required rapid
PDSA cycles. The COVID-19 pandemic presented significant chal-
lenge to our program. Across multiple PDSA cycles and seasons, we
had to frequently adjust our vaccination offerings due to changing
appointment restrictions, as well as coordinating clinic visits to co-
incide with mandatory presurgical COVID-19 testing. Appointments
and COVID testing often occurred 72h prior to surgery, which,
under our perioperative vaccination policy, makes a patient ineligible
for influenza vaccination. This likely led to loss of vaccination op-
portunity during the preoperative testing seasons. Further, a shift in
public health narrative toward promoting COVID vaccine may have
taken away momentum from seasonal influenza vaccine acceptance.
Additionally, during the COVID-19 pandemic there were episodes
of highly publicized and politicized vaccine messaging regarding the
COVID-19 vaccine and the expansion of this messaging may have
indicted harm with other vaccines.?*?> During this time, we noticed

increased vaccine hesitancy and significant inquiries from families
seeking accurate and honest vaccination information. Despite our
key interventions of educational materials focused on both influenza
and COVID vaccine safety, many patient families remained hesitant
and declined influenza vaccination, which seems consistent with ex-
periences reported elsewhere in the healthcare community.?® This

will require ongoing focus as our program matures.

5.1 | Limitations

There are some limitations to this quality improvement project. First,
this is a single-site improvement initiative set in a pediatric PSH en-
vironment. In organizations without a PSH, preoperative clinic, or
with a different process for preoperative preparation, they may not
have the capacity and efficiency to accomplish this additional vac-
cine administration duty. Second, due to lack of comparable pub-
lished reports, our initial aim was for a modest a 10% vaccination
rate. Ql learning and process improvements promoted expanded
goals to 15 and 18% in subsequent seasons. Also, while we achieved
our goal rates and program has matured from no vaccination to now
almost one-in-five eligible patients, many eligible patients still do not
receive vaccine. While the authors were hopeful our efforts would
drastically increase our vaccination rate, there are several considera-
tions that influenced our results. This could be due to factors such as
patients planning to get vaccine at another provider, those patients
and families already choosing not to vaccinate, vaccine hesitancy or
undecided status, mandatory preoperative COVID testing imposing
on perioperative vaccination ability during study period, and worry
of surgical case cancellation. Further, we did not have ability to track
case cancellations prior to day of surgery due to vaccine related ad-
verse events. Additionally, minor vaccine reactions were not tracked
by our project. Last, the potential for inmunomodulatory effects of
vaccine coincident with anesthesia on either the vaccine effective-
ness or recovery from anesthesia and surgery were not evaluated.

6 | CONCLUSIONS

This quality improvement project demonstrates the establishment
and sustained improvement of safely administering seasonal influ-
enza vaccines to eligible patients during preoperative clinic visits
within a pediatric PSH system over three consecutive influenza
seasons. This occurred without impact on same day surgery case
cancellations. Our results suggest the process for perioperative in-
fluenza vaccination is reasonable and could potentially be leveraged
for improving pediatric preventative care provided in the periopera-
tive setting.

ACKNOWLEDGMENTS

We would like to thank Akron Children's Hospital's Quality
Improvement Project to Publication leaders Kerwyn Jones, MD
and Prabi Rajbhandari, MD for their guidance, support, and



MEYER ET AL.

encouragement throughout the manuscript writing process. The au-

thors received no outside funding for this study.

FUNDING INFORMATION
The authors received no outside funding for this study.

CONFLICT OF INTEREST STATEMENT

The authors have no conflict of interests to disclose related to this

study.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from

the corresponding author upon reasonable request.

ORCID

Andrew J. Meyer
Michael T. Bigham
Tarun Bhalla

https://orcid.org/0009-0003-5577-1451
https://orcid.org/0000-0002-5085-2231
https://orcid.org/0000-0002-0472-3789

REFERENCES

1.

10.

Vaccination - Healthy People 2030 | health.gov. Accessed January
19, 2023. https://health.gov/healthypeople/objectives-and-data/
browse-objectives/vaccination

Santoli JM, Lindley MC, DeSilva MB, et al. Effects of the COVID-
19 pandemic on routine pediatric vaccine ordering and admin-
istration — United States, 2020. MMWR Morb Mortal Wkly Rep.
2020;69(19):591-593. doi:10.15585/mmwr.mmé6919e2

Morgans HA, Schuster JE, Warady BA. Pediatric vaccine hesitancy
and COVID-19. Am J Kidney Dis. 2023;81(1):13-14. doi:10.1053/j.
ajkd.2022.07.003

Flu Vaccination Coverage, United States, 2021-22 Influenza Season
| FluVaxView | Seasonal Influenza (Flu) | CDC. 2022. Accessed
January 19, 2023. https://www.cdc.gov/flu/fluvaxview/coverage-
2022estimates.htm

Jefferson T, Rivetti A, Di Pietrantonj C, Demicheli V. Vaccines for
preventing influenza in healthy children. Cochrane acute respira-
tory infections group. Cochrane Database Syst Rev. 2018;2018(2).
doi:10.1002/14651858.CD004879.pub5

Grohskopf LA, Blanton LH, Ferdinands JM, et al. Prevention and
control of seasonal influenza with vaccines: recommendations of
the advisory committee on immunization practices — United States,
2022-23 influenza season. MMWR Recomm Rep. 2022;71(1):1-28.
doi:10.15585/mmwr.rr7101al

Agarwal R. Anesthesia and vaccinations. Soc Pediatr Anesth Newsl.
2010;23(2). Accessed January 18, 2023. http://www3.pedsanesth
esia.org/newsletters/2010fall/SPAFall10News.pdf?_ga=2.15662
5339.1022691872.1674054333-1253891763.1631293706

Lin C, Vazquez-Colon C, Geng-Ramos G, Challa C. Implications of
anesthesia and vaccination. Paediatr Anaesth. 2021;31(5):531-538.
doi:10.1111/pan.14148

Rossaint J, Zarbock A. Anesthesia-induced immune modula-
tion. Curr Opin Anaesthesiol. 2019;32(6):799-805. doi:10.1097/
ACO.0000000000000790

Bertolizio G, Astuto M, Ingelmo P. The implications of immunization
in the daily practice of pediatric anesthesia. Curr Opin Anaesthesiol.
2017;30(3):368-375. doi:10.1097/AC0O.00000000000004 62

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Lee HG, Bae HB, Choi JI, Pyeon T, Kim S, Kim J. Febrile convul-
sions during recovery after anesthesia in an infant with history of
MMR vaccination: a case report. Medicine. 2019;98(35):e17047.
doi:10.1097/MD.0000000000017047

Ahmed N, Odejayi F, Crowe S. Impact of HIN1 vaccination on the
rate of cancellation of daycase elective surgery in children. Br J
Anaesth. 2010;105(2):239-240. doi:10.1093/bja/aeq179

Currie J, Hague R, Squire R, Warde D. The Timing of Vaccination
with Respect to Anaesthesia and Surgery. Accessed January 18,
2023. https://www.apagbi.org.uk/sites/default/files/inline-files/
Final%20Ilmmunisation%20apa.pdf

Langley GJ, ed. The Improvement Guide: A Practical Approach to
Enhancing Organizational Performance. 2nd ed. Jossey-Bass; 2009.
Vaccines for Children (VFC). Medicaid and VFC Work Together |
CDC. 2022. Accessed March 1, 2023. https://www.cdc.gov/vacci
nes/programs/vfc/providers/medicaid.html

Provost L, Murray S. The Healthcare Data Guide. 2nd ed. Jossey-
Bass; 2022.

Ferrari LR. How can the perioperative surgical home be applied to
pediatric anesthesia practice? Paediatr Anaesth. 2017;27(10):982-
983. d0i:10.1111/pan.13222

Rao S, Morrissey T, Ziniel SI, Mandler T, Yaster M, Strupp KM.
Influenza vaccination in perioperative settings: a teachable
moment.  Anesthesiology. 2022;137(6):745-747.  doi:10.1097/
ALN.0000000000004341

Short JA, van der Walt JH, Zoanetti DC. Immunization and anesthe-
sia - an international survey. Paediatr Anaesth. 2006;16(5):514-522.
doi:10.1111/j.1460-9592.2006.01897.x

Siebert JN, Posfay-Barbe KM, Habre W, Siegrist CA. Influence of
anesthesia on immune responses and its effect on vaccination in
children: review of evidence. Paediatr Anaesth. 2007;17(5):410-420.
doi:10.1111/j.1460-9592.2006.02120.x

Nafiu OO, Lewis |. Vaccination and anesthesia: more ques-
tions than answers. Paediatr Anaesth. 2007;17(12):1215.
doi:10.1111/j.1460-9592.2007.02318.x

Crowcroft NS, Elliman D. Vaccination and anesthesia: the precau-
tionary principleis to vaccinate. Paediatr Anaesth.2007;17(12):1216-
1218. doi:10.1111/j.1460-9592.2007.02360.x

Currie J. Vaccination: is it a real problem for anesthe-
sia and surgery? Paediatr Anaesth. 2006;16(5):501-503.
doi:10.1111/j.1460-9592.2006.01898.x

Loffler P. Review: vaccine myth-buster - cleaning up with prejudices
and dangerous misinformation. Front Immunol. 2021;12:663280.
doi:10.3389/fimmu.2021.663280

Salzberg S. De-platform the disinformation dozen. Forbes; 2021.
Accessed May 1, 2023. https://www.forbes.com/sites/stevensalz
berg/2021/07/19/de-platform-the-disinformation-dozen/
Stephens AB, Hofstetter AM, Stockwell MS. Influenza Vaccine
Hesitancy. Pediatr Clin North Am.2023;70(2):227-241. doi:10.1016/j.
pcl.2022.11.003

How to cite this article: Meyer AJ, Smith JR, Wright TL, Engler
LJ, Bigham MT, Bhalla T. Pediatric influenza vaccination in the
perioperative setting: A quality improvement project. Pediatr
Anesth. 2024;34:167-174. doi:10.1111/pan.14790


https://orcid.org/0009-0003-5577-1451
https://orcid.org/0009-0003-5577-1451
https://orcid.org/0000-0002-5085-2231
https://orcid.org/0000-0002-5085-2231
https://orcid.org/0000-0002-0472-3789
https://orcid.org/0000-0002-0472-3789
https://health.gov/healthypeople/objectives-and-data/browse-objectives/vaccination
https://health.gov/healthypeople/objectives-and-data/browse-objectives/vaccination
https://doi.org//10.15585/mmwr.mm6919e2
https://doi.org//10.1053/j.ajkd.2022.07.003
https://doi.org//10.1053/j.ajkd.2022.07.003
https://www.cdc.gov/flu/fluvaxview/coverage-2022estimates.htm
https://www.cdc.gov/flu/fluvaxview/coverage-2022estimates.htm
https://doi.org//10.1002/14651858.CD004879.pub5
https://doi.org//10.15585/mmwr.rr7101a1
http://www3.pedsanesthesia.org/newsletters/2010fall/SPAFall10News.pdf?_ga=2.156625339.1022691872.1674054333-1253891763.1631293706
http://www3.pedsanesthesia.org/newsletters/2010fall/SPAFall10News.pdf?_ga=2.156625339.1022691872.1674054333-1253891763.1631293706
http://www3.pedsanesthesia.org/newsletters/2010fall/SPAFall10News.pdf?_ga=2.156625339.1022691872.1674054333-1253891763.1631293706
https://doi.org//10.1111/pan.14148
https://doi.org//10.1097/ACO.0000000000000790
https://doi.org//10.1097/ACO.0000000000000790
https://doi.org//10.1097/ACO.0000000000000462
https://doi.org//10.1097/MD.0000000000017047
https://doi.org//10.1093/bja/aeq179
https://www.apagbi.org.uk/sites/default/files/inline-files/Final Immunisation apa.pdf
https://www.apagbi.org.uk/sites/default/files/inline-files/Final Immunisation apa.pdf
https://www.cdc.gov/vaccines/programs/vfc/providers/medicaid.html
https://www.cdc.gov/vaccines/programs/vfc/providers/medicaid.html
https://doi.org//10.1111/pan.13222
https://doi.org//10.1097/ALN.0000000000004341
https://doi.org//10.1097/ALN.0000000000004341
https://doi.org//10.1111/j.1460-9592.2006.01897.x
https://doi.org//10.1111/j.1460-9592.2006.02120.x
https://doi.org//10.1111/j.1460-9592.2007.02318.x
https://doi.org//10.1111/j.1460-9592.2007.02360.x
https://doi.org//10.1111/j.1460-9592.2006.01898.x
https://doi.org//10.3389/fimmu.2021.663280
https://www.forbes.com/sites/stevensalzberg/2021/07/19/de-platform-the-disinformation-dozen/
https://www.forbes.com/sites/stevensalzberg/2021/07/19/de-platform-the-disinformation-dozen/
https://doi.org//10.1016/j.pcl.2022.11.003
https://doi.org//10.1016/j.pcl.2022.11.003
https://doi.org/10.1111/pan.14790

Copyright of Pediatric Anesthesiais the property of Wiley-Blackwell and its content may not
be copied or emailed to multiple sites or posted to a listserv without the copyright holder's
express written permission. However, users may print, download, or email articles for
individual use.



	Pediatric influenza vaccination in the perioperative setting: A quality improvement project
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Setting and improvement methodology
	2.2|Interventions and testing
	2.3|Season 1
	2.4|Season 2
	2.5|Season 3

	3|MEASUREMENT AND ANALYSIS
	3.1|Primary, secondary, and balancing measures
	3.2|Analysis

	4|RESULTS
	4.1|Outcome measure
	4.1.1|Season 1
	4.1.2|Season 2
	4.1.3|Season 3


	5|DISCUSSION
	5.1|Limitations

	6|CONCLUSIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


