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Abstract
Background: Sugammadex is a medication used to rapidly reverse the effects of rocuronium and
vecuronium by encapsulating and physiologically inactivating it. Although sugammadex has a
high affinity for rocuronium and vecuronium, it can also encapsulate progesterone and estrogen,
thereby decreasing the effectiveness of progesterone hormonal contraceptives and increasing the
risk of unintended pregnancy. It is recommended that patients on hormonal contraceptives use a
non-hormonal birth control backup method for seven days after receiving sugammadex.
Approximately 65% of women of reproductive age in the United States are currently using some
form of hormonal contraception (CDC, 2020). The percentage of ambulatory surgical cases
specifically performed on women also increased by 1.1% between the years 2000 and 2014
(CDC, 202). This increase in the utilization of sugammadex and increase in female surgical cases
suggests that the number of patients affected by this medication interaction will likely continue
to increase. Patients on hormonal contraceptives who receive sugammadex perioperatively are
provided education on this interaction, however, this education is routinely provided
postoperatively, following the administration of anesthesia. Following anesthesia, a patient’s
memory may be impaired, and they may not remember the instructions provided. Providing
patient education preoperatively improves patient recall. Purpose: The purpose of this quality
improvement project was to improve patient recall of provided education on the interaction of
sugammadex and hormonal contraceptives by having anesthesia providers provide this education
prior to the administration of anesthetic medications. Methods: Patients using hormonal
contraceptives that were anticipated to receive sugammadex perioperatively were provided
patient education by an anesthesia provider preoperatively in addition to routine postoperative

instructions provided by the nursing staff. Patients on hormonal contraceptives that received



sugammadex were contacted postoperatively by phone to assess their recall of provided
education. Results: Thirty-three percent of patients receiving postoperative instructions only on
the interaction of sugammadex and hormonal contraceptives were able to recall receiving that
education. In patients also provided this education preoperatively, 23% were able to recall
receiving that education. Recommendations and Conclusion: Patient education provided
preoperatively by the anesthesia provider did not improve patient recall of receiving this
education. Further study is recommended to determine the best method(s) of educating patients
on the implications of the interaction between sugammadex and hormonal contraceptives.

Key Words: sugammadex, preoperative teaching, hormonal contraceptives



Background and Significance

Sugammadex is a medication used to rapidly reverse the effects of rocuronium and
vecuronium by encapsulating and physiologically inactivating it (Nguyen-Lee et al., 2018).
Sugammadex is routinely administered in anesthesia practice to reverse the effects of muscle
relaxants in surgical procedures requiring muscle relaxation. Sugammadex forms a 1:1 complex
with these nondepolarizing neuromuscular blocking agents and is the most predictable and safest
reversal agent available (Nguyen-Lee et al., 2018). Sugammadex has fewer adverse effects than
other clinically available reversal medications and decreases the incidence of postoperative
residual paralysis (Nguyen-Lee et al., 2018). Sugammadex facilitates shorter recovery times and
decreases the incidence of residual neuromuscular blockade. Togioka et al. (2020) reported a
decrease in postoperative residual neuromuscular blockade of 89% with the administration of
sugammadex. Blobner et al. (2010) report a decrease in time until full reversal of neuromuscular
blockade from 19 minutes to 1.5 minutes with the use of sugammadex instead of neostigmine.

Prior to the availability of sugammadex for reversal of neuromuscular blocking agents,
healthcare providers relied on a combination of anticholinesterase and anticholinergic
medications to reverse the effects of nondepolarizing neuromuscular blocking agents (O’ Driscoll
& Parrott, 2019). The use of sugammadex instead of these alternative medications is associated
with shorter post anesthesia care unit (PACU) length of stay, fewer postoperative complications,
cost savings, and enhanced patient satisfaction (Kheterpal et al., 2020; Murphy et al., 2020).
Murphy et al. (2020) reported a decrease in PACU length of stay from a mean of 110 minutes
with neostigmine to a mean of 30 minutes with sugammadex. Kheterpal et al. (2020) report a
30% reduction in pulmonary complications, a 47% reduced risk of pneumonia, and a 55%

reduced risk of respiratory failure when sugammadex is used instead of neostigmine. Reductions



in PACU length of stay and patient complications can offer significant potential cost-savings to
hospitals. Martinez-Ubieto et al. (2021) reported an estimated annual net savings of € 57.1
million in Spanish hospitals with the use of sugammadex for reversal of neuromuscular
blockade, attributed to reductions in post-operative pulmonary events such as pneumonia and
atelectasis

There has been a significant increase in the use of sugammadex in clinical practice.
Krijtenburg et al. (2024) report an increase in the percentage of surgical cases where
sugammadex was administered from 12% to 18% between the years 2015 and 2019. Similarly,
according to a verified global market report by Kingpein Market Research (2024), a considerable
rise is projected during the forecast period from 2023 to 203 1. Bridion recorded total sales of
$487 million in the first quarter of 2023, establishing itself as Merck's fifth top-selling drug. This
revenue surge reflects a notable 23% increase compared to the same period the previous year in
Sugammadex sales (Manalac, 2023). The number of overall surgical procedures and procedures
performed specifically on women is also increasing. According to the National Health Statistics
Reports (NHSR) from the Centers for Disease Control and Prevention (CDC), the number of
inpatient surgical procedures increased from approximately 46.5 million in 2000 to over 51.4
million in 2014 (CDC, 2020). The percentage of ambulatory surgical cases specifically
performed on women also increased by 1.1% between the years 2000 and 2014 (CDC, 2020).
This increase in the utilization of sugammadex and increase in female surgical cases suggests
that the number of patients affected by this medication interaction will continue to increase.

Although its advantages are evident, both healthcare providers and patients need to be
aware of potential interactions between sugammadex and hormonal contraceptives containing

progesterone (O’Driscoll & Parrott, 2019). Although sugammadex has a high affinity for



rocuronium and vecuronium, it can also encapsulate progesterone and estrogen (O'Driscoll &
Parrott, 2019). Sugammadex encapsulates these medications in a similar manner due to
similarities in molecular structure (O’Driscoll & Parrot, 2019). This encapsulation interaction
decreases the effectiveness of progesterone hormonal contraceptives and increases the risk for an
unintended pregnancy (Hartman et al., 2021). All hormonal contraceptives containing
progesterone and the synthetic form progestin are affected (O'Driscoll & Parrott, 2019). This
includes oral, topical, injectable, and implantable formulations of hormonal contraceptives
(ODriscoll & Parrott, 2019). Consequently, patients using hormonal contraceptives that receive
sugammadex must receive education about this potential medication interaction to avoid
unintended pregnancy. This includes a recommendation that an alternative contraceptive method
is utilized for one week following the administration of sugammadex (Lazorwitz et al.,2020;
Merck, 2024).

In the United States, there has been a consistent increase in women aged 15-49 using
hormonal contraception (Hilas, 2023). Between 2011 and 2019, the number of women of
reproductive age using hormonal contraception increased from 61% to 65% (Hilas, 2023). Oral
contraceptives were the most frequently used method at 25.9%, followed by long-acting
reversible contraceptives, such as I[UDs and other implants at 14.7% (CDC, 2023). Given the
concurrent rise in the use of hormonal contraceptives and the use of sugammadex, it is
imperative to provide patient education on potential interactions to mitigate the risk of
unintended pregnancies.

The consequences of experiencing an unintended pregnancy can be severe, leading to
changes in lifestyle habits, financial struggles, and emotional distress for patients and their

families (O'Driscoll & Parrott, 2019). Herd et al. (2016) report a strong correlation between



unintended pregnancy and adverse mental health outcomes later in life (Herd et al., 2016).
Furthermore, Dieguez et al. (2015) reported that unintended pregnancies contribute to 27.4% of
annual delivery costs covered by taxpayers.

Unfortunately, studies indicate that there are existing gaps in patient education practices
regarding the interaction between hormonal contraceptives and sugammadex (Lazorwitz et al.,
2020). Although postoperative instructions in the form of written materials are frequently
provided to postoperative patients, patients still often struggle to retain this information (Tanner
& Morgan, 2022).

Purpose

The purpose of this quality improvement project was to improve patient recall of
education on the interaction of sugammadex and hormonal contraceptives by having anesthesia
providers provide this education preoperatively, prior to the administration of anesthetic
medications.

Review of Current Evidence

A literature review was conducted using the PubMed, ScienceDirect, and Cochrane
electronic databases. The search terms included "sugammadex," "hormonal," "preoperative,"
"patient education," and "contraceptives." Articles published in English between 2018 and 2023
were considered for inclusion in this review. Articles that did not specifically address the
interaction between sugammadex and hormonal contraceptives or the timing of patient education
were excluded. Thirteen relevant articles were identified through this search process and
included in this review. Furthermore, information from Merck & Co., the manufacturer of

sugammadex, was consulted to gather any additional evidence regarding the drug's interactions



with hormonal contraceptives and their recommendations for women of childbearing age after its
administration.
Inadequate Existing Education

Patients using hormonal contraception who were administered sugammadex do not
consistently receive appropriate education regarding hormonal interactions (Lazorwitz et al.,
2020). Faulk et al. (2021) found that nearly 40% of anesthesiologists using sugammadex do not
discuss its potential impact on hormonal contraception with patients before surgery (Faulk et al.,
2021). Many healthcare institutions lack a formalized patient education process, and it remains
unclear whether anesthesiologists or surgeons take personal responsibility for providing this
crucial education to patients (Lazorwitz et al., 2020). In my personal observations, there is no
consistent process for educating female patients about the interaction between sugammadex and
hormonal contraceptives. This puts patients at risk of unintended pregnancy. A case report from a
large academic hospital describes a documented pregnancy attributed to insufficient patient
education on hormonal contraceptives and sugammadex (Lazorwitz et al., 2020).

Hospitals that offer education on sugammadex and hormonal contraceptives typically do
so through written materials provided to patients after surgery. However, research by Tanner &
Morgan (2022) indicates that patients often struggle to retain information given during the
postoperative period (Tanner & Morgan, 2022). This difficulty arises because although patients
may seem awake and responsive during this time, the effects of analgesics and anesthesia can
impair their memory, leading to a lack of recall regarding the provided instructions. The
consequences of this memory impairment for these patients are not known. Broderson et al.
(2023) suggest that providing discharge instructions both before surgery and immediately before

discharge can enhance patient understanding and retention of crucial information (Broderson et
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al., 2023). This proactive approach can help patients better remember and act upon important
instructions, improving their overall postoperative care outcomes.

To address these challenges, proactive measures such as providing discharge instructions
both before and after surgery may enhance patient understanding and retention and improve
postoperative outcomes (Broderson et al., 2023). The implementation of standardized procedures
for educating female patients about the interaction between sugammadex and hormonal
contraceptives may mitigate the risk of unintended pregnancies and enhance patient safety.
Manufacturer’s Recommendations

The manufacturer of sugammadex advises that if a patient takes an oral contraceptive on
the same day as sugammadex administration, they should use an additional non-hormonal
contraceptive or backup method for seven days (Merck, 2023). They also recommend similar
precautions for patients using non-oral hormonal contraceptives (Merck, 2023). These
recommendations are based on a pharmacokinetic interaction model that demonstrates that
sugammadex can form an encapsulated complex with etonogestrel, a common progestogenic
component in many hormonal contraceptives (Merck, 2023). In vitro studies revealed that a
single dose of sugammadex could decrease etonogestrel exposure by up to 34%, potentially
leading to a delay of at least twelve hours in daily contraceptive effectiveness (Merck, 2023).
This reduction in exposure may compromise the efficacy of hormonal contraceptives due to
unintended decreases in plasma concentrations (Merck, 2023).

Educating Providers

Sugammadex interferes with all forms of hormonal contraceptives: oral, subcutaneous,

injectable, implantable, and intrauterine (Dwan et al., 2021). Most anesthesia providers correctly

identify that sugammadex interacts with oral hormonal contraceptives (Dwan et al., 2021). Far
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fewer, however, correctly identify that sugammadex also interacts with implantable and
intrauterine hormonal contraceptives (Dwan et al., 2021). Only 50% of attending
anesthesiologists, resident anesthesiologists, certified registered nurse anesthetists, and student
registered nurse anesthetists correctly identified that sugammadex interferes with implantable
(intramuscular, subcutaneous) hormonal contraception delivery methods (Dwan et al., 2021).
Even fewer (44%) correctly identified that sugammadex interferes with levonorgestrel
intrauterine contraception (Dwan et. Al, 2021). Stacey et al. (2018) report that more than two-
thirds of anesthesia providers that used sugammadex were unaware of either the potential
medication interaction or its consequences. As a result, patients are not receiving adequate
perioperative counselling because the anesthesia community is unaware of all the hormonal
contraceptives sugammadex interferes with (Dwan et. Al, 2021; Stacey et al., 2018).
Educating Postoperative Nurses

Post-operative education on the interaction of sugammadex and hormonal contraceptives
is not consistently provided to patients because postoperative anesthesia care unit (PACU) nurses
do not fully understand the implications of this interaction (O'Driscoll & Parrott, 2019; Hartman
et al., 2021). In a survey of 24 PACU nurses, only 16% correctly identified that sugammadex
alters serum progesterone levels, and only four were able to correctly indicate the mechanism of
action of sugammadex (O'Driscoll & Parrott, 2019). Evidence from Hartman et al. (2021)
indicates that only 40% of PACU nurses reviewed the written instructions regarding
sugammadex and hormonal contraceptives with patients in the discharge paperwork. Only 38%
of PACU nurses in a study conducted by Hartman et. al (2021) report that they were confident
enough to provide teaching to women who were on hormonal contraceptives and received

sugammadex. This gap of knowledge can be addressed with education of PACU staft (O'Driscoll
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& Parrott, 2019). The implementation of additional PACU nurse education was associated with
statistically significant increases in provider knowledge and confidence (O'Driscoll & Parrott,
2019). An improvement in providing instructions in the discharge paperwork was also observed
(Hartman et al., 2021).
Preoperative teaching

Providing preoperative discharge education prior to the administration of analgesics and
anesthesia has been demonstrated to enhance patient retention and satisfaction (Tanner &
Morgan, 2022). However, at many hospital facilities, education on sugammadex and hormonal
contraceptives is provided by PACU nurses during the postoperative phase (O'Driscoll & Parrott,
2019). Shultz et al. (2023) report that 75.2% of patients rate their postoperative recall as “very
poor” (38.4%) or “poor” (36.8%). Brodersten (2023) discovered that preoperative educational
interventions lead to reductions in hospital length of stay, reductions in the frequency of
postoperative complications, and fewer adverse events. Patients who received preoperative
education also reported lower psychological stress and anxiety levels (Brodersen et al., 2023).

Analgesics and anesthesia impair a patient's memory post-surgery (Brodersen et al.,
2023; Tanner & Morgan, 2022). Patients who received preoperative discharge instructions often
demonstrate improved recall in the PACU, readily answering questions about equipment usage
and medication administration upon awakening (Hovsepian et al., 2017). The timing of
educational interventions on anesthesia administration also affects patient retention, showing
improvement when teaching is provided before administering anesthesia (Hovsepian et al. 2017,
Tanner & Morgan 2022).

Combination of teaching and provided literature
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Both patients and nurses show a preference for receiving instructions both before and
after surgery (Tanner & Morgan, 2022). Notably, patient satisfaction scores for "written
instructions for home care" significantly increased following implementation of a program that
involved teaching patients postoperative instructions preoperatively (Hovsepian et al., 2017).
Engaging patients in preoperative postoperative home care instructions allows them time to ask
questions and familiarize themselves with equipment before undergoing sedation and surgery
(Hovsepian et al., 2017). Therefore, implementing preoperative teaching alongside discharge
instructions is a well-supported approach to enhancing patient satisfaction and understanding of
postoperative care. Providing education on sugammadex interactions to patients in both the
preoperative and postoperative phases can improve their comprehension of instructions and
overall satisfaction with the process.

Nursing Theoretical Framework

The theoretical framework utilized for this quality improvement project was Orem’s Self-
Care Deficit Nursing Theory (SCDNT). Tanaka (2022) emphasized the utility of Orem's SCDNT
in constructing an integrated curriculum for patient education in correctional studies (Tanaka,
2022). Orem’s SCDNT provides a structured model for patient education by identifying the gap
between self-care with hormonal contraceptives and the impact of sugammadex on contraceptive
efficacy. Following the nursing process stages (assessment, diagnosis, plan, implementation, and
evaluation), as outlined in the SCDNT, nurses can intervene to ensure women of childbearing
ages have the knowledge to seek alternative nonhormonal contraceptives (Guthrie et al., 2001).
The final step in Orem’s SCDNT involves nurse education and patient evaluation aimed at

enhancing self-care practices (Petiprin, 2019).
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Orem’s SCDNT rests on five foundational assumptions. These assumptions highlight the
importance of communication and interaction for human survival and functionality, deliberate
decision-making to address needs, engagement in care actions for oneself and others, agency in
discovering and transmitting care knowledge, and structured relationships for providing care
within groups (Petiprin, 2019).

Orem’s philosophy encompasses three interconnected sub-theories: the theory of seltf-
care, the theory of self-care deficit, and the theory of nursing systems. These sub-theories
collectively form the SCDT, emphasizing individuals' role in maintaining life, health, and well-
being through self-care actions (Meleis, 2011). The theory of self-care underscores the
development of skills and agency necessary for self-care maintenance. Individuals initiate and
perform activities to sustain life, health, and well-being independently (Petiprin, 2019).

The theory of self-care deficit is central to Orem’s ideas, defining nursing as necessary
when individuals are unable to provide effective self-care continuously. It outlines five methods
of assistance: acting for others, guiding, supporting, providing an environment for personal
development, and teaching (Meleis, 2018). The theory of nursing systems delineates how self-
care needs are addressed by nurses, patients, or both parties. Orem categorizes nursing systems
into wholly compensatory, partly compensatory, and supportive-educative systems to meet
patient self-care requisites (Meleis, 2018).

Orem’s SCDNT has been widely applied in nursing literature and practice due to its
practical framework for identifying and addressing self-care deficits in patients. This theory is
particularly relevant in addressing potential unintended pregnancies in women using hormonal
contraceptives and receiving sugammadex perioperatively. Orem’s philosophy aligns with this

quality improvement initiative as it allows clear definition of self-care in contraceptive
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administration, identifies deficits in contraceptive efficacy post-sugammadex, and enables
anesthesia providers to bridge this gap through patient education on this interaction.
Translation Framework

The Plan-Do-Study-Act (PDSA) cycle was used as the translational framework for this
quality improvement project. The PDSA cycle is a structured method consisting of four iterative
stages and begins with the planning phase where key stakeholders identify a clinical problem as
a priority. The team sets improvement goals, develops intervention strategies, and establishes
data collection methods based on evidence-based practices. Subsequently, during the
implementation phase, interventions are executed on a small scale to assess feasibility and refine
future iterations. The study phase involves analyzing collected data to evaluate intervention
effectiveness, identify improvement areas, and understand factors influencing success or failure.
Finally, the act phase sees quality improvement (QI) teams refining interventions based on study
findings, potentially modifying strategies, scaling up successful approaches, and disseminating
lessons learned. This iterative process drives incremental improvements in healthcare delivery.

The identified clinical problem was the lack of patient recall regarding education on the
interaction between sugammadex and hormonal contraceptives. The plan involved providing
education to patients both before the administration of anesthesia and afterward to ensure
comprehensive understanding (Tanner & Morgan, 2022). The intervention was an educational
intervention for anesthesia providers and data was collected to assess the effectiveness of patient
education pre-and postintervention. The single completed PDSA cycle's aim was to enhance
preoperative teaching methods. Results were then shared with the clinical facility site to be used
to guide future PDSA cycles.

Plan
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This aim of this project was to improve patient recall of education regarding the
interaction between sugammadex and hormonal contraceptives. Over a four-week period, the
team conducted preintervention phone surveys with patients on hormonal contraceptives that had
recently undergone surgery and received sugammadex. Patients were questioned regarding their
recall of the education they received on sugammadex. Following this collection of baseline data,
a meeting was convened with key CRNA team members to provide an evidence-based
educational program. This educational session consisted of a review of the mechanism of action
of sugammadex, the evidence on the interaction of sugammadex with hormonal contraceptives,
current manufacturer recommendations and the advantages of providing education
preoperatively. During this meeting, the team provided the CRNAs with the informational
materials that patients routinely receive in the post-operative unit, to ensure consistency of the
information provided to patients. The CRNAs were then asked to provide this patient education
to patients before administering anesthesia. Post-intervention data collection consisted of repeat
patient phone surveys in the same manner as was conducted for baseline data collection.
Subsequently, the team analyzed the gathered data to identify areas for improvement in patient
education and recall. Throughout this process, the aim was to enhance patient understanding and
awareness of the potential interactions between sugammadex and hormonal contraceptives,
ultimately improving patient recall.

Formation of a team

The key team members were the chief CRNA at the facility site, the research clinical
nurse coordinator, the CRNA staff, and the primary investigator (PI). The Chief CRNA
responsibilities were pivotal in orchestrating efforts. They set up the implementation meeting,

ensured effective communication between all team members, provided a designated area for data
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collection, and managed technical issues that arose throughout the process. The research clinical
nurse coordinator facilitated IRB approval at the clinical site. The Certified Registered Nurse
Anesthetists (CRNAs) acted as anesthesia providers and played a crucial role in delivering the
educational content to patients. The PI identified the initial clinical problem, conducted an
extensive review of the literature, shared the current evidence with the key stakeholders at the
clinical site, and worked collaboratively to collect and analyze data and disseminate findings.
Population

The target population for this project was a convenience sample of CRNAs that were
present for the educational intervention and were willing to participate by providing patient
education on the interaction of sugammadex and hormonal contraceptives to patients they
planned to administer sugammadex to. These included any female patient of child-bearing age
that was currently using hormonal contraceptives. Childbearing age was defined as ages 15 to 55.
Hormonal contraceptives were defined as oral or non-oral hormonal contraceptive methods
including Mirena IUD, Skyla IUD, deposhot, patches, Nuvaring, implant Nexplanon, creams,
and pills). Exclusion criteria were women who elected not to participate, or who underwent
surgical procedures for sterilization, or dilation and evacuation. Project participants were
identified during a chart review, called one-day post-surgery, and voluntarily verbally consented.
No patient identifiers were requested or retained.
Setting

This project was implemented at a level three trauma center located in the southeastern
United States. This hospital is a 600-bed academic medical hospital with 20 operating rooms
and 1s located in an urban area. Sugammadex is the medication most frequently utilized at this

facility for muscle relaxation reversal.
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Project Implementation

The "Do" phase of the PDSA cycle was aimed at improving patient recall of education
regarding the interaction between sugammadex and hormonal contraceptives by having the
anesthesia provider provide this patient education prior to the administration of anesthesia. This
patient education was in addition to the postoperative education routinely provided by the PACU
nurse prior to patient discharge. The PI examined the surgical schedule at the clinical facility via
the electronic dashboard to identify women within the specified age range for inclusion in the
quality improvement project. The electronic medical record was screened for the use of
hormonal contraceptives and perioperative administration of sugammadex. Patients that met
these criteria were contacted via phone by the PI on the day after their surgery and surveyed to
evaluate their recall of receiving patient education. The patient was asked six questions about the
education that they received (see Appendix A). These questions included whether they were
provided education on the interaction of their hormonal contraceptives and sugammadex, who
provided this education, the timing of that education and their level of satisfaction with the
education they received. If the patient did not recall receiving education on the interaction
between hormonal contraceptives and sugammadex, they were reminded that this information
had been included in their written (after visit summary) at discharge instructions. The PI
recorded all responses into a password protected Excel spread sheet on the PI’s password
protected laptop. No identifying data was recorded.

Following this initial data collection period, the PI convened with a convenience sample
of fifteen CRNAs at their regularly scheduled monthly meeting. During this session, an
evidence-based educational intervention was provided as a slideshow presentation. The

educational intervention outlined the mechanism of action of sugammadex, the evidence on the
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interaction of sugammadex with hormonal contraceptives, current manufacturer
recommendations and the advantages of providing education preoperatively. This educational
session took place in the conference room at the site facility and lasted approximately 15
minutes, including time for participants to ask questions after the presentation. Staff participation
was voluntary and anonymous, and no data was documented from this meeting. The meeting
concluded with a summary and clarification of key points. Subsequently, the Chief CRNA
disseminated an email to all CRNA staff, outlining the contents and outcomes of the meeting.
Eight weeks after the educational intervention and implementation of the preoperative
patient education by the CRNAs, the PI repeated chart reviews and postoperative patient phone
calls to assess for interval change in patient recall.
Tools and Education Material

The educational presentation for the anesthesia providers was created by the PI for this
project. It consisted of a slideshow presentation with current evidence compiled from a review of
the topic's literature. This educational session encompassed information regarding the interaction
between sugammadex and hormonal contraceptives and the effectiveness of preoperative
teaching to improve patient recall of patient teaching, along with encouragement for active
participation in providing education in preoperative unit.

The survey used for evaluating patient recall was also developed by the PI in
collaboration with key stakeholders at the clinical facility site. The survey used for-data
collection was structured similarly to a survey employed previously by Phillips and colleagues
(2007) to evaluate patient recall of provided education on the interaction of antibiotics and oral

contraceptives. This survey included structured questions to evaluate the type of information
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communicated to patients, when the advice was given, and whether alternative contraceptive
methods were recommended during antibiotic treatment Phillips et al. (2007).

The patient survey used for this project was designed by the PI to assess patient
awareness and satisfaction regarding education received on the potential interaction between
sugammadex and hormonal birth control. Validity was not evaluated. It had six questions about
their recall of their education. These questions included whether they were provided education
on the interaction of their hormonal contraceptives and sugammadex, who that education was
provided by, when that education was provided, and their level of satisfaction with the education
they received. If the patient did not recall being informed of the interaction between hormonal
contraceptives and sugammadex, they were reminded that this information was included in their
written discharge instructions. Patients were then asked if they recalled receiving any advice
given to prevent unintended pregnancy, followed by whether they had followed this advice or
used alternative birth control methods. Patients were asked an additional open-ended question to
express any additional thoughts or feedback regarding the education they had received.

Data Collection

Data collection began in early November and continued until the end of January the
following year. Twenty phone surveys were conducted during this period, with each survey
lasting an average of 5 minutes. The responses from each survey were meticulously recorded into
an Excel spreadsheet on the primary team member's computer. Subsequently, the gathered data
was compiled for thorough analysis. Upon the project's completion, the file containing the data
was securely deleted.

Data Analysis
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Progress was measured through postoperative patient phone surveys, which gauged the
patient’s recall of the provided education. Results were then shared with the clinical facility site
to be used to guide future PDSA cycles. A Mann-Whitney U test was used to analysis data
collected from participants pre-implementation and post-implementation. In addition, descriptive
statistics were used to analyze the participants' demographic information, such as age, gender,
and any other relevant characteristics.

Results
Evaluate Outcomes

This QI project included a total of 20 female patients (pre-intervention=3; post-
intervention=17), with an average age of 31.3+5.1 years (range: 25-40) (see Appendix B). The
mean ASA score was 2 (range: 1-3). The average body mass index (BMI) was 45+9.3. Among
the surgical procedures conducted, nine were general surgeries (45%), six were gynecological
procedures (30%), four were related to gastroenterology (20%), and one was orthopedic (5%).
The predominant types of hormonal contraceptives used were eight oral contraceptives (40%),
six intrauterine devices (30%), three depo shots (15%), and one each of patch, cream, and
Implanon (5% each) (see Appendix C).

In the pre-intervention group (n=3), only one patient (33%) recalled receiving educational
information regarding the effects of their hormonal contraceptives. The remaining two patients
(67%) reported having no recollection of receiving this education. The patient who recalled
receiving this education reported that it was provided by the PACU nurse (see Appendix E).

In the post-intervention group (n=17), a total of four patients (23%) recalled receiving
education. Among these, two patients (50%) recalled receiving this education postoperatively,

while two patients (50%) recalled receiving it preoperatively (see Appendix F).
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A Mann-Whitney U test was performed to assess potential differences between the pre-
and post-intervention groups. The findings revealed no significant difference, as evidenced by a
z-score of 3.144 and a p-value of 0.95, surpassing the predetermined significance level of 0.05.
Based on these results (see Appendix D) it can be concluded that there is no significant
difference between the pre- and post-intervention groups.

Discussion

The results of this PDSA cycle revealed a progression of outcomes of preoperative
teaching intervention. Although preoperative teaching was not associated with a statistically
significant increase in patient recall; two patients were able to articulate the need for alternative
contraceptive methods suggesting clinical relevance. In contrast, two patients who recalled
receiving teaching in the postoperative phase could only recall that there was a list of alternative
methods in their paperwork but could not verbalize the specific methods. These findings
highlight that patients retain more detailed information when taught in the preoperative phase
rather than the postoperative phase. Without anesthesia medications affecting their cognition,
patients can listen more attentively and ask pertinent questions. Repetition of information in the
PACU also aids in promoting long-term memory retention.

Postoperative teaching also proved beneficial. One patient recalled receiving
postoperative teaching before the implementation of preoperative teaching by anesthesia
providers, while two recalled postoperative teaching after the implementation. This underscores
the effectiveness of postoperative teaching for certain patients. The method of presenting
postoperative teaching includes verbal communication and written documentation, which enables
patients to both hear and see the information, enhancing retention. Orem's Self-Care Deficit

Nursing Theory (SCDNT) proposes that creating an environment conducive to personal
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development in meeting future demands can facilitate self-care (Petiprin, 2019). Verbal and
written documentation together provide such an environment for patients to promote future self-
care practices.

Most at-risk patients were identified in general surgery cases, particularly during high-
volume weekend periods. These consisted primarily of add-on emergent cases of general surgical
procedures at the facility. None of the patients involved in emergent surgeries recalled receiving
teaching on their birth control and sugammadex. Patients in emergency surgeries are often in
distress or pain and may not absorb information effectively during such times. Conducting
preoperative teaching before emergency surgeries may not be conducive to patient
understanding. In these scenarios, providing teaching and documenting it for reference when
patients are receptive to learning aligns with Orem's SCDNT theory, which emphasizes
addressing patient needs and making appropriate judgments to support self-care (Nursing-
theory.org, 2023). Offering necessary information in written form when patients are receptive to
learning reflects good clinical judgment and aids patients in providing self-care during
challenging times.

Limitations

There were several limitations encountered during this project. One notable limitation
was the small sample size utilized. This was primarily due to time constraints imposed by the
project's timeline and the specific time of year when the project was conducted, resulting in
limited opportunities to gather sufficient preintervention and postintervention data. Furthermore,
the project coincided with major holidays, leading to reduced total surgical procedures being

performed and further limiting the sample size.
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Another limiting factor was the limited attendance of anesthesia providers at the
educational implementation meeting. Although there were over 60 anesthesia staff members
employed at the clinical facility, only 15 anesthesia providers attended the presentation.
Consequently, not all anesthesia providers received the education provided in-person from the PI.
Although they were provided the educational content via their e-mail, it is unknown whether
they received it. They may not have reviewed and understood the instructions on performing
preoperative teaching, resulting in at-risk patients missing out on crucial education during the
preoperative period.

Additionally, ensuring that providers who attended the meeting performed preoperative
education for patients posed another challenge. The project was not conducted by an employee of
the organization, and there were no mechanisms in place to ensure that the anesthesia providers
provided and documented the patient education they provided. The project had to rely on the
assumption that all attendees of the meeting would follow through with preoperative teaching. It
is unknown how many anesthesia providers provided this education. These limitations
collectively impacted the project's results and conclusions.

Conclusion

In conclusion, this study demonstrates promising clinical significance outcomes with two
patients, highlighting the beneficial impact of incorporating preoperative teaching to enhance
patient recall. However, several barriers, including a smaller sample size, limited time for clinical
implementation, and inadequate representation of CRNAs at implementation meeting, were
identified. Addressing these challenges is crucial for future PDSA cycles aimed at refining and
expanding upon the findings of this improvement project. Future improvement project endeavors

should be designed with larger sample sizes, longer periods for clinical implementation, and



comprehensive involvement of key stakeholders such as CRNAs to ensure stronger results that
can effectively inform clinical practice and enhance patient outcomes. Additionally, these
projects should incorporate mechanisms to ensure thorough documentation of educational

interactions.
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Appendix A

Patient Post-Education Data Collection Form

Phone interview Questions

Were you told about the possible interaction between sugammadex and the type of hormonal birth control
you are taking? yes no

If no, remind the patient that the information was provided to them in the AVS package they received in
discharge.

Do you remember WHO provided you with this education?
Were you satisfied with the education provided? yes no

What advice was given to avoid unintended pregnancy?

Did you follow the advice (in other words, did you use alternative birth control as advised)? __ yes no

Is there anything else you would like to say about the education you were provided? (free text their
responses).

o8}
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wiAppendix B
Figurel: Age of Participants

@20-24 @25-30 @31-35 M@36-40

Mean age is 31.3
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Demographic Profile Matrix
ASA

N A W N =

Contraceptive type
Oral

Implanon
Intrauterine device
Depot

Patch

Cream

Type of surgery
Gastroenterology

General surgery
Orthopaedic surgery
Gynaecology

BMI

Normal range (18 — 24)
Overweight (25 —29)
Obese I (30 — 34)
Obese II (35 -39)
Obese 111 (>40)
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Statistical Analysis

Appendix D

t-Test: Two-Sample Assuming Unequal Variances

Pre Post
Mean 10.66667 10.47059
Variance 21.33333  21.35846
Observations 3 17
Hypothesized Mean Difference 0
df 3
t Stat 0.067785
P(T<=t) one-tail 0.475111
t Critical one-tail 2.353363
P(T<=t) two-tail 0.950222
t Critical two-tail 3.182446
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