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Abstract

Purpose: To determine the effectiveness of administration of lavender oil and its impact on pre-
operative anxiety levels in adult pre-operative patients.

Methodology: A quality improvement project was conducted in a same day surgery unit in an
acute-care hospital over the course of a month and involved a convenience sample of 45 patients.
The State Anxiety Inventory for Adults (STAI) tool was administered to subjects before and after
intervention with lavender oil to determine baseline anxiety scores and post-intervention anxiety
scores. Anxiety scores were then analyzed to determine effect.

Results: Analytical statistics revealed that lavender oil had a statistically significant effect in
decreasing pre-operative anxiety levels in adult pre-operative patients (Z = -5.065, p = 0.001).
Implications for practice: Lavender oil can reduce pre-operative anxiety levels in adult pre-
operative patients. Lavender oil’s ease of administration, low cost, and low adverse effect profile
make it a viable alternative to traditional medicine as a therapeutic anxiolytic agent for pre-
operative anxiety. In this way, lavender oil is a feasible option to reduce the amount of sedatives
and analgesics used, thereby leading to reduced cost and decrease in the incidence of any
negative adverse effects that are associated with the use of such drugs. Opportunity for
improvement would be change in policy, and development of a system to continually measure
and evaluate outcomes for the improvement of patient care. In this way, evidence-based practice
may be used to achieve better patient outcomes.

Keywords: lavender, lavender oil, anxiety, pre-procedure
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Evaluating the Effect of Lavender Oil on Anxiety Levels in Adult Pre-Operative Patients

Pre-operative anxiety is a common problem faced by many patients prior to a planned
procedure. This emotional state can negatively impact patient outcomes and decrease patient
satisfaction (Wotman et al., 2017). There is a growing need for alternative methods to help
reduce pre-operative anxiety with minimal adverse effect to the patient. Lavender is an essential
oil with a simple and low risk profile that can be used as a therapeutic agent to decrease pre-
operative anxiety levels (Franco et al., 2016; Wotman et al., 2017). This project explored the
impact of lavender oil administration on pre-operative anxiety levels in adult pre-operative

patients.

Background and Significance

Pre-operative anxiety is a common problem faced by many patients prior to a planned
procedure, with a prevalence rate of as much as 80% in adult pre-operative patients (Fayazi,
Babashahi, & Rezaei, 2011). Wilson et al.’s (2016) study found that pre-operative anxiety can be
associated with physiologic responses such as nausea, sweating, elevated temperature,
hypertension, and tachycardia, which can result in consequent need for more anesthesia during
procedure, and places patients at higher risk for increased postoperative pain, resulting in higher
consumption of analgesia. In this way, pre-operative anxiety can increase the need for sedatives
and analgesia, as well as potentially exacerbate pain, which is already widely known to be a
significant health problem, and has an annual estimated cost to society of at least $560-635
billion (Institute of Medicine [IOM], 2011; Wotman et al., 2017).

Pre-operative anxiety has also been associated with decreased patient satisfaction,
reduced ability to comprehend information prior to surgery, and reduced ability to fight

infection, which can ultimately lead to prolonged postoperative wound healing (Wotman et al.,
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2017). This all translates to longer hospital stays and poor health outcomes (Wilson et al., 2016).
In this way, pre-operative anxiety is an issue that can no longer be avoided due to its associated
negative impact to healthcare.

Traditionally, pharmacologic measures, such as sedatives, anxiolytics, and opioids have
been utilized to help decrease pre-operative anxiety. However, these agents have been associated
with multiple adverse effects, including restlessness, fatigue, and confusion, which can
ultimately affect the patient’s capacity to participate in their care (Wotman et al., 2017).
Furthermore, these medications can adversely interact with anesthetic agents administered during
procedure and can potentially lead to drowsiness and respiratory depression, further prolonging
recovery and resulting in delay with patient discharge (Wilson et al., 2016). In this way, there has
been a growing need for alternative methods to help reduce pre-operative anxiety with minimal
adverse effect to the patient. The World Health Organization (WHO) (2013) recognizes and has
begun to accept the positive contribution that alternative medicine can make to the health and
well-being of patients, as well as its overall impact on the practice of traditional medicine.
Aromatherapy is a form of complementary medicine that has grown in popularity and may offer
an alternative approach to traditional medicine to help decrease pre-operative anxiety (Franco et
al., 2016; Karaman et al., 2016).

Lavender oil, in particular, is an essential oil that has been used in aromatherapy as an
anxiolytic therapeutic agent (Franco et al., 2016). It has been used since ancient times in Greece
and Rome and many studies have shown its positive effect in reduction of anxiety, including pre-
operative anxiety (Braden, Reichow, & Halm, 2009; Fayazi et al., 2011; Franco et al., 2016;

Hosseini, Heydari, Vakili, Moghadam, & Tazyky, 2016; Karaman et al., 2016; Perry, Terry,
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Watson, & Ernst, 2012; Trambert, Kowalski, Wu, Mehta, & Friedman, 2017; Wotman et al.,
2017).

Lavender oil also has many attributes that make it beneficial to use prior to surgery.
These include its ease of administration, low cost, and low adverse effect profile (Wotman et al.,
2017). These attributes also make lavender oil a viable option to reduce the amount of sedatives
and analgesics used, thereby leading to reduced cost and decrease in the incidence of any
negative adverse effects associated with use of these agents prior to procedure (Braden et al.,
2009; Franco et al., 2016). In this way, lavender oil, with its simple and low risk profile, can be
used as a therapeutic agent to decrease pre-operative anxiety levels (Wotman et al., 2017). This
project explored the impact of lavender oil administration on pre-operative anxiety levels in adult

pre-operative patients.

Needs Assessment

SWOT analysis was used in order to determine the needs assessment of the project site.
SWOT stands for the strengths, weaknesses, opportunities, and threats that may be present in an
organization, and served as a tool to assess the current situation (Moran, Burson, & Conrad,
2017). The project took place in a same day surgery unit in a hospital in northern New Jersey.
Strengths for the project site included the fact that lavender oil is already part of the standard of
care and is used in conjunction with traditional pharmacologic measures to help reduce pre-
operative anxiety in patients. The weakness identified at the project site was that there was no
formal measure of the effect of lavender oil in decreasing pre-operative anxiety. Opportunity for
growth stemmed from the growing recognition of the advantages of alternative medicine. As
previously stated, the WHO (2013) recognizes and has begun to accept the positive contribution

that alternative medicine can make to the health and well-being of patients, as well as its overall
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impact on the practice of traditional medicine. The use of lavender oil as aromatherapy is a form
of complementary medicine that has grown in popularity and may offer an alternative approach
to traditional medicine to help decrease pre-operative anxiety (Franco et al., 2016; Karaman et
al., 2016). Threats to the system may include lack of support from stakeholders regarding the use
of complementary medicine, such as aromatherapy, and/or the removal of funding for the use of
lavender essential oils.

There was a need to determine the effectiveness of current practice of the use of lavender
oil in decreasing pre-operative anxiety levels. Introduction of a tool to measure anxiety prior to
and after the administration of lavender oil would help to determine the effect of lavender oil in
decreasing anxiety levels in adult pre-operative patients. Lavender is an essential oil with a
simple and low risk profile that can be used as a therapeutic agent to decrease pre-operative
anxiety levels (Wotman et al., 2017). Therefore, a quality improvement project was conducted to
explore the impact of lavender oil administration on pre-operative anxiety levels in adult pre-

operative patients.

Problem Statement

The pervasive problem of pre-operative anxiety and the negative implications associated
with it warrant need for evaluation and alternative methods to reduce this state of psychological

distress with minimal adverse effect to the patient.

Clinical Question

The clinical question that guided this project was “In adult pre-operative patients, will the

administration of lavender oil lead to decreased STAI scores?”
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Aims and Objectives

Since lavender oil is already part of the standard of care at the project site, the overall aim
of the project was to collect data for practical purposes in order to determine the effectiveness of
the current practice of administration of lavender oil and its impact on pre-operative anxiety

levels in adult pre-operative patients. The objectives of this project included:

e measurement of pre-operative anxiety levels prior to and after the administration of
lavender oil to determine effect

e increase awareness of the nursing staff in the same day surgery unit regarding the effect
of lavender oil on pre-operative anxiety as evidenced by a presentation of findings after

the project has been completed

Review of Literature

A literature search for all English-language studies on lavender oil and pre-operative
anxiety was performed on search engines, including PubMed, Medline, and CINAHL. Keywords
included: “lavender” or “lavender 0il” and “anxiety,” combined with the word “pre-procedure.”
The search yielded 439 studies. Date delimitations were 2008 to the present. Inclusion criteria
were original research studies or systematic reviews in peer-reviewed journals that examined
lavender and pre-operative anxiety in adult patients (18 years and older). After applying date
delimitations and the inclusion criteria as outlined, there were 226 studies remaining.

Exclusion criteria included animal studies, as well as studies involving children, since
this would not add any meaningful information and the focus of the project is on adult humans.
Exclusion criteria were also studies that focused on lavender as a chemical compound or herb,

studies in which lavender was used as an oral medication, topical cream, or massage, and studies
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in which lavender was used in non-surgical or non-procedural settings. After applying exclusion
criteria, there were nine studies that remained. Of these, eight were research studies and one was
a non-research study. A complete PRISMA diagram can be found in Appendix A. A complete
table of evidence is included in Appendix B.

Lavender oil has been used since ancient times in Greece and Rome and many studies
have shown its positive effect in reduction of anxiety, including pre-operative anxiety (Braden et
al., 2009; Fayazi et al., 2011; Franco et al., 2016; Hosseini et al., 2016; Karaman et al., 2016;
Perry et al., 2012; Trambert et al., 2017; Wotman et al., 2017). An example of this can be seen in
Fayazi et al.’s (2011) experimental study on the use of lavender in the reduction of pre-operative
anxiety. Their study explored the effect of inhaled lavandula oil on the anxiety level of patients
in the pre-operative period (Fayazi et al., 2011). The State Anxiety Inventory for Adults (STAI),
which has been used in more than 1,000 peer reviewed studies and is considered the “gold
standard” in the assessment of state anxiety (a transient situation) and trait anxiety (a baseline
anxious personality), was used to measure levels of anxiety (Franco et al., 2016). STAI scores
were then compared between the control group, which received a placebo inhalation, and the
experimental group, which received lavandula aromatherapy. Results of the study showed a
significant drop in mean anxiety levels after intervention with the inhaled lavandula oil in
comparison to the control group. This is supported by the independent t-test results from the
study which revealed statistically significant difference between control and experimental groups
after intervention (p=0.001) (Fayazi et al., 2011). Braden et al.’s (2009) prospective experimental
study further supports the use of lavender oil in the reduction of pre-operative anxiety. Their
study explored the use of the essential oil, lavandin, to reduce pre-operative anxiety in surgical

patients. Pre-operative anxiety was measured with the visual analog scale (VAS), which has
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shown to be as reliable as the STAI in measuring anxiety (Braden et al., 2009). Results in this
study showed that lavandin significantly reduced pre-operative anxiety prior to the patient’s
transfer to the operating room. Conclusions drawn from the study also suggest lavandin as a low-
risk, simple, and cost-effective intervention to reduce anxiety in pre-operative patients (Braden et
al., 2009). Wotman et al.’s (2017) prospective and controlled pilot study explored the efficacy of
lavender aromatherapy in reducing preoperative anxiety in ambulatory surgery patients
undergoing procedures in general otolaryngology. Results from the study also revealed a
statistically significant difference between the control and experimental group. Anxiety was
measured with the VAS (Wotman et al., 2017). According to Welch’s two sample t-test, it was
revealed that there was a statistically significant reduction in anxiety in the experimental group in
comparison to the control group (p=0.001) (Wotman et al., 2017). These studies show the
positive effect of lavender oil in reducing pre-operative anxiety in patients and support its use in
this setting (Braden et al., 2009; Fayazi et al., 2011; Wotman et al., 2017).

Lavender oil can also be used in the setting of anxiety and pain management. Karaman et
al.’s (2016) prospective, randomized study evaluated the efficacy of lavender aromatherapy on
peripheral venous cannulation pain and anxiety. Anxiety was measured with the VAS. Results
from the study revealed statistically significant improvement in pain and anxiety scores after
intervention with lavender aromatherapy in comparison to the control group, which consisted of
a pure water placebo (p=0.01 for pain scores; p<0.001 for anxiety 2 scores) (Karaman et al.,
2016). In addition to these findings, results from the study also showed significantly higher
scores in patient satisfaction with the lavender group in comparison to the control group
(p=0.003) (Karaman et al., 2016). As mentioned previously, psychological distress brought on by

pre-operative anxiety can lead to increased use of narcotics and anesthetics (Wotman et al.,
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2017). Lavender oil provided in this setting can help to reduce pre-operative anxiety and thereby
offset the use of narcotics and anesthetics. This further supports the use of lavender oil in
reduction of pre-operative anxiety.

Lavender oil has also been studied in the setting of reduction of anxiety scores and
cortisol levels. Hosseini et al.’s (2016) single-blind, randomized clinical trial explored the effect
of lavender essence inhalation on the level of anxiety and blood cortisol in candidates for open-
heart surgery. Anxiety was measured with the STAIL Results from the study showed significant
reduction in mean anxiety score after intervention in the study group, which inhaled lavender, in
comparison to the control group, which inhaled distilled water (p<0.001) (Hosseini et al., 2016).
Furthermore, ANCOVA test also revealed that the 69.6% decrease in blood cortisol level and
10.8% variance in anxiety score can be attributed to the inhalation of lavender, which was
another significant finding (Hosseini et al., 2016). This further demonstrates the usefulness of
lavender in the reduction of pre-operative anxiety and supports its use in this setting.

Multiple studies have explored the use of lavender oil in the reduction of anxiety (Braden
et al., 2009; Fayazi et al., 2011; Franco et al., 2016; Hosseini et al., 2016; Karaman et al., 2016;
Perry et al., 2012; Trambert et al., 2017; Wotman et al., 2017). Studies have also explored its use
in the reduction of pre-operative anxiety in specific patient populations, namely women (Franco
et al., 2016; Trambert et al., 2017). Franco et al.’s (2016) randomized controlled trial examined
lavender fleur oil and unscented oil aromatherapy in the reduction of pre-operative anxiety in
breast surgery patients. A total of 90 women completed the study and results revealed that both
lavender fleur oil and unscented oil treatments decreased anxiety prior to breast surgery and were
associated with improved sense of well-being in patients. STAI scores were compared between

the control group, which received unscented oil, and the experimental group, which received
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lavender fleur oil (Franco et al., 2016). Results from the study revealed that after intervention,
those that received lavender fleur oil in the experimental group showed significant improvement
in positive feelings compared with scores prior to treatment (p=0.001). With regard to the
unscented oil group, STAI scores were also significantly higher after treatment (p=0.003)
(Franco et al., 2016). Despite this, results from the study showed that after treatment with
lavender fleur oil, STAI scores were statistically and significantly more positive compared with
those receiving unscented oil (p=0.001) (Franco et al., 2016). In another study, the use of
aromatherapy was examined in women undergoing breast biopsy (Trambert et al., 2017).
Trambert et al.’s (2017) randomized-controlled study provided evidence to support aromatherapy
to minimize anxiety in women undergoing breast biopsy. Results from the linear regression
analysis in this study reveal that aromatherapy with lavender-sandalwood led to statistically
significant reduction in self-reported anxiety with the STAI in comparison to the placebo control
group (p=0.032) (Trambert et al., 2017). Pre-operative anxiety can lead to psychological distress
prior to procedure, which can negatively impact healthcare outcomes (Wotman et al., 2017).
Results in these studies highlight the usefulness of lavender in improvement in well-being and
anxiety, which could lead to positive outcomes and further support its use in the pre-operative
setting (Franco et al., 2016; Trambert et al., 2017).

In addition to its anxiolytic properties, lavender oil has also been utilized for reduction of
stress and anxiety. Perry et al.’s (2012) systematic review of randomized clinical trials critically
evaluated the effectiveness and efficacy of lavender for the reduction of anxiety and stress. A
total of 15 randomized-controlled trials met inclusion criteria for systematic review. Sample
sizes in the trials ranged from 16 to 340 subjects. A majority of trials used lavandula and utilized

either the Hamilton Anxiety and Depression (HAD) scale or STAI to measure anxiety levels
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(Perry et al., 2012). Results from seven trials support the use of lavender over controls for at least
one relevant outcome, and one comparative trial revealed the effect of lavender to be as effective
as lorazepam, which is an anxiolytic drug. Significant differences between control and
experimental groups, which included lavender, could not be demonstrated in the remaining trials
due to methodological limitations of the studies (Perry et al., 2012). As can be seen, multiple
studies support the use of lavender as an anxiolytic (Braden et al., 2009; Fayazi et al., 2011;
Franco et al., 2016; Hosseini et al., 2016; Karaman et al., 2016; Perry et al., 2012; Trambert et
al., 2017; Wotman et al., 2017). Further research and stringent methodology is needed in order to
further demonstrate and prove lavender’s therapeutic use as an anxiolytic in the pre-operative
setting (Perry et al., 2012). This supports the need for the project to further explore the effect of
lavender in reduction of pre-operative anxiety.

Further need for research with regard to use of essential oils in reduction of anxiety can
also be seen in Stea, Beraudi, and DePasquale’s (2014) non-research literature review, which
explored essential oils for complementary treatment of surgical patients. A total of 14 studies
were included in the literature review, of which 9 studies included lavender and 5 studies did not
involve lavender (Stea et al., 2014). Results from their literature review have generally shown
positive results with the use of lavender, orange, and peppermint essential oils in the treatment of
anxiety and nausea in the pre-operative setting. However, they concluded that results from
randomized clinical trials were not definitive to provide evidence of the efficacy of essential oils
in the reduction of pre-operative anxiety. Reason for this may be attributed to the source of
essential oils, and methodological limitations of the studies (Stea et al., 2014). This further
highlighted the need for the project in the determination of lavender’s effect on pre-operative

anxiety.
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Several studies support the use of lavender oil in the reduction of pre-operative anxiety in
adult patients (Braden et al., 2009; Fayazi et al., 2011; Franco et al., 2016; Hosseini et al., 2016;
Karaman et al., 2016; Perry et al., 2012; Trambert et al., 2017; Wotman et al., 2017). Due to its
many attributes, including ease of administration, low cost, and low adverse effect profile,
lavender oil can be viewed as beneficial in the pre-operative setting (Wotman et al., 2017). In
addition to this, studies have also revealed lavender oil’s versatility in symptom management,
including pain and stress, which often occur in conjunction with anxiety in adult pre-operative
patients (Karaman et al., 2016; Perry et al., 2012). Use of lavender oil in this regard can help to
offset any negative outcomes associated with psychological distress in this situation, and further
supports the use of lavender in this situation. Further research is needed, however, to further
elucidate the anxiolytic effect of lavender oil (Perry et al., 2012; Stea et al., 2014). This project
explored the impact of lavender oil administration on pre-operative anxiety levels in adult pre-

operative patients.

Theoretical Framework

The theoretical framework that guided this project was the Plan-Do-Study-Act (PDSA)
cycle. The PDSA cycle is a simple and powerful tool used to accelerate quality improvement and
is part of the Institute for Healthcare Improvement Model for Improvement (Agency for
Healthcare Research and Quality [AHRQ], 2008). The PDSA cycle helps to test change and
consists of four steps. The first step consists of the planning stage in which data is collected and
a plan is made to carry out the test. The second step in the cycle is to do or carry out the test on a
small scale. The third step is to study and analyze results. The final stage is to refine the change
and act on what is learned (AHRQ, 2008). The PDSA cycle was appropriate for the project due

to its logical cycle for quality improvement and its ability to generate and sustain change through
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its rapid cycle process. In this way, the PDSA cycle provided a proper framework for the project
in order to generate change and test for quality improvement.

In the same day surgery unit, improvement in practice was needed with regard to
determination of lavender oil’s effect on decreasing anxiety levels in adult pre-operative patients.
With regard to the project, the planning stage consisted of a proposal to implement the STAI
upon the patient’s arrival to the unit and after administration of lavender oil in order to determine
improvement in anxiety level. The next stage consisted of actually implementing the project,
collection of STAI scores, and monitoring of progress. In the study stage, data analysis of STAI
scores was evaluated in order to determine effect of lavender oil in the reduction of anxiety
levels in adult pre-operative patients. In the final stage, results and data analysis from the
previous stage were analyzed to determine success or need for further improvement. Results will
be disseminated to stakeholders. Plan for sustainability of the change can lead to further PDSA

cycles for continued quality improvement. A conceptual framework is included in Appendix C.

Methodology

The proposed project was a quality improvement project and involved the administration
of STAI to subjects before and after the intervention of lavender oil. Quality improvement is a
systematic and continuous process with a focus on the use of data to drive change, thereby
leading to improvement in healthcare services and patient care (Moran et al., 2017). The quality
improvement project approach was appropriate since lavender oil is already part of the standard
of care at the project site, and data was collected for practical purposes in order to determine the
effectiveness of the current practice of administration of lavender oil and its impact on pre-

operative anxiety levels in adult pre-operative patients.
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Setting

The setting for this project was in a same day surgery unit in a hospital located in
Ridgewood, New Jersey. The hospital is a fully accredited, acute-care, not-for-profit hospital,
with a 451 bed capacity. The hospital serves more than 440,000 people in 32 towns in Bergen
County and adjoining communities in northern New Jersey. Patients in this setting are primarily
white/non-Hispanic.

The hospital has a long-standing Same Day Services Program. On average, the same day
surgery unit sees about 10,000 patients a year, including both pediatric and geriatric cases. More
than half of the surgeries are performed on a same-day basis, and more than one-third of
admissions are from same-day services. Patients are admitted to the same day surgery unit for a
variety of cases, including surgeries involving cardiac, breast, gastrointestinal, gynecologic,
genitourinary, neurologic, as well as a wide range of orthopedic surgeries and repairs. The same
day surgery unit is comprised of 26 beds, with an average of about 35 to 65 cases performed a
day (M. Sudano, personal communication, March 2, 2018). The unit is staffed with 22 registered
nurses, most of which are employed part-time, and one full-time unit manager. Of the total staff

nurses, currently 15 nurses are certified to administer lavender oil.

Study Population

This project included a convenience sample of patients, which consisted of men and
women in the same day surgery unit. Inclusion criteria included men and women, 18 years of age
or older in the same day surgery unit, who were alert, oriented, able to read, write, and speak in
English, and were willing to receive lavender oil prior to any kind of scheduled operative

procedure. Exclusion criteria included men and women who were allergic to lavender, those who
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wore perfume or after-shave on the day of surgery, had a history of asthma or impaired sense of
smell, and those patients who took benzodiazepines or any other anti-anxiety medications, and/or
analgesic opioids prior to admission to the same day surgery unit. Patients who were pregnant,
breastfeeding, or cognitively impaired were also excluded from participation. The project was
limited to this subset of patients for convenience.

Having used Raosoft, Inc. (2004) for an a priori power analysis to calculate sample size,
and with a population size of 50 with a 5% margin of error and 95% confidence level, the

necessary sample size needed was 45 subjects.

Subject Recruitment

Efforts to recruit subjects were made via in-person upon patient admission to the same
day surgery unit by the principal investigator (PI). Recruitment of subjects took place at the
bedside by the PI after the patient was admitted and designated to a bed in the same day surgery
unit. Recruitment of subjects would last for up to three months. Access to potential subjects was
achieved through a generated list of the patient census provided by the same day unit staff
identifying patients scheduled for any kind of operative procedure. Subjects were provided a
handout summarizing the project, as well as contact information (email and telephone number)
for any questions or concerns. Potential subjects were informed that participation in the project
was voluntary and that there would be no compensation for participation in the project. Potential
subjects were also informed that they could withdraw from the project at any time without
penalty. Potential subjects were assured that decision whether or not to participate in the project,
or withdrawal from the project, would not impact usual care provided or result in loss of benefits

to which they were otherwise entitled. Providing potential subjects with this information reduced
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the possibility that patients may feel coerced to participate to receive optimal care. A copy of the

subject recruitment handout is included in Appendix D.

Consent Procedure

Each subject who met eligibility criteria and agreed to participate in the project signed a
consent form. Consent was obtained in writing and subjects were informed of all possible risks
and benefits. Consent was obtained by the PI at the patient’s bedside behind a closed curtain in
order to ensure privacy. Subjects were informed that participation in the project was voluntary
and that there would be no compensation for participation in the project. Subjects were assured
that they could withdraw at any point without penalty. Subjects were also informed that their
decision whether or not to participate in the project, or withdrawal from the project, would not
impact usual care provided or result in loss of benefits to which they were otherwise entitled.
Each subject was given adequate time to review the consent form and to ask questions. The
project, consent form, and supporting materials were reviewed and approved by the project site
hospital’s institutional review board of record, as well as by the Rutgers Institutional Review

Board. A copy of the consent form used for the project is included in Appendix E.

Risks or Harms

Participation in this project posed minimal risk. In order to prevent risk, subjects were
screened to confirm meeting of strict inclusion and exclusion criteria. Those who met eligibility
criteria and were agreeable to participate in the project signed a consent form, which included a
thorough description of any risks or harms that may be encountered through participation in the
project. Subjects were also informed of any data that may affect their decision to participate in

the project.
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Potential risks associated with participation in the project included feelings of discomfort
that could be elicited when subjects inhaled the lavender oil. Subjects were made aware of this
possibility for discomfort and were assured that in case they felt any discomfort and no longer
wished to continue with the project, they could choose to withdraw at any time without penalty.
Also, questions asked in the STAI could cause subjects to think about feelings of being anxious
or upset. In these instances, subjects were reminded that they could choose to withdraw from the
project at any point without any penalty. There was also a small possibility that personal
information collected may be inadvertently shared by participating in the project. In order to
mitigate this issue, names and any personal information necessary for this project were collected
and assigned a number. This allowed for the data to be reviewed without direct link to the
subject’s name. Only the PI had access to the master list linking the subject’s name to the
number associated with the data. Since there was no anticipated major risk for participants in this
project, risk to participants was minimal. A complete description of risks or harms is included in

the consent form in Appendix E.

Subject Costs and Compensation

There was no cost to participate in this project. Subjects did not receive any

compensation for their participation in the project.

Study Intervention

There was a need to determine the effectiveness of current practice of the use of lavender
oil and its impact on pre-operative anxiety levels. In order to accomplish this, the PI actively
conducted the quality improvement project in the same day surgery unit. Recruitment of subjects

was made in-person upon patient admission to the same day surgery unit by the PI. Recruitment
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of subjects took place at the bedside by the PI after the patient was admitted and designated to a
bed in the same day surgery unit. Subjects who met eligibility criteria and who were agreeable to
participate in the project signed an informed consent form. Once informed consent was obtained,
demographic characteristics of the patient, such as age and gender were obtained. Afterwards,
the initial anxiety level of the patient was measured by use of the STAI Form Y-1 (state anxiety)
and STAI Form Y-2 (trait anxiety), which was completed by the patient. A copy of the tool is
included in Appendix F. Patients were given 10 minutes to complete both forms. Upon
completion of the STAI, a lavender oil sniffer, consisting of Lavandula Angustifolia, was
administered and the patient was instructed to periodically waft the sniffer through both nostrils
for about 10 minutes. Afterwards, the patient completed the STAI Form Y-1 (state anxiety) after
intervention with the lavender oil sniffer. The patient was given five minutes to complete this
form. The STAI Form Y-2 (trait anxiety) was not repeated post intervention with the lavender oil
since trait anxiety does not fluctuate as widely as a result of situational change. If at any point
during the project the patient stated that they no longer wished to participate, the lavender oil
sniffer would be removed. Total time for each session with patients would be approximately 30
minutes. Data was collected in this manner until a sample size of 45 had been achieved.

After completion of the project, two presentations will be held in order to disseminate the
findings to nursing staff in the same day surgery unit and to increase their awareness regarding
the effect of lavender oil on pre-operative anxiety. Presentations will take place in the nursing
lounge as part of the staff huddle prior to the start of each shift. An opportunity to answer all

questions from the staff will be included at the end of each presentation.
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Outcomes to be Measured

Baseline anxiety scores and post-intervention anxiety scores were measured with STAL
STAI has been used in more than 1,000 peer reviewed studies and is considered the “gold
standard” in the assessment of state anxiety (a transient situation) and trait anxiety (a baseline
anxious personality) (Franco et al., 2016). STAI has proven to be a reliable and valid tool. Test-
retest reliability coefficients have ranged from 0.65 to 0.75 over a two month interval, and
internal consistency coefficients for the scale have ranged from 0.86 to 0.95. Its use in multiple
studies provides considerable evidence that can attest to the construct and validity of the scale
(Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983).

State-Trait Anxiety Inventory for Adults: Forms Y-1 and Y-2 (STAI-AD) was used for
the project (See Appendix F). License to reproduce the tool was obtained from Mind Garden,
Inc. Form Y is the most popular version of the STAI and is appropriate for use in those with at
least a sixth-grade reading level (Spielberger et al., 1983). The tool consists of 20 items for
assessing state anxiety (Form Y-1) and 20 items to assess for trait anxiety (Form Y-2). All items
are rated on a 4-point scale (“from Not At All” to “Very Much So” on Form Y-1; and “Almost
Never” to “Almost Always” on Form Y-2). Scores range from a minimum of 20 to a maximum
of 80 for either Form Y-1 or Form Y-2. Higher scores indicate greater anxiety (Spielberger et al.,
1983).

Relevant variables collected in this project included demographic information, including
the patient’s age and gender. Any names and personal information necessary for this project
were collected and assigned a number. This allowed for the data to be reviewed without direct

link to the subject’s name. Only the PI had access to the master list linking the subject’s name to
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the number associated with the data. Data was de-identified as soon as possible after data was

transcribed and verified for accuracy. Only de-identified data was used for analysis.

Project Timeline

A complete GANTT Chart outlining key steps in the process for the entire project is

included in Appendix G.

Resources Needed

The costs associated with this project were the sole responsibility of the PI. Costs
included subject recruitment handouts, research expenses, such as the STAI manual, and license
to reproduce the STAI-AD. There was no cost to participate in this project. Subjects did not
receive any compensation for their participation in the project. An anticipated budget is located

in Appendix H.

Evaluation Plan

Data Analysis

Descriptive statistics were used to describe the sample of participants. Analytical
statistics were used to determine the efficacy of the project intervention. Data (pre- and post-
intervention STAI scores) was collected to determine patient anxiety. The paired t-test was
predicted to be utilized to examine observed differences in scores between two dependent
measurements of time. The statistical software package SPSS was used for completion of data

analysis.
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Maintenance and Security

Patients were provided with an ID number by the PI to use on both the data collection
and data analysis. Any names and personal information necessary for this project was collected
and assigned a number. This allowed for the data to be reviewed without direct link to the
subject’s name. Only the PI had access to the master list linking the subject’s name to the
number associated with the data. Data was de-identified as soon as possible after data was
transcribed and verified for accuracy. Only de-identified data was used for analysis. Completed
surveys were stored in a locked cabinet only accessible by the PI, and separate from the master
list linking the subject’s name to the number associated with the data. Data analysis was done by
the PI and results were stored on a USB flash drive that is password protected, encrypted, and
stored in a locked cabinet. Only the PI maintained the key to the locked cabinet and had access to
the data.

Upon completion of the project, closure of the IRB, and final writing of the manuscript,
all data will be destroyed in accordance with Rutgers University guidelines. Hard copies of
consents and aggregate data will be housed in Dr. Helen Miley’s office at Rutgers University, 65

Bergen Street, Newark, NJ 07107 in room 1115.

Findings

Sample Characteristics

The target goal for subjects was achieved, and a total of 45 subjects from the same day
surgery unit participated in the quality improvement project. The majority of subjects (N=29)
were female (64.4%), while the remainder of the subjects (N=16) were male (35.6%). (See Table

1). Participants ranged in age from 21 to 86 years of age. The average age of the participants was
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55.56 years, with a median of 54 years of age, and a mode of 49 years of age. (See Table 2). All
45 subjects completely filled out the STAI tool prior to and after administration of the lavender
oil sniffer. There was no subject dropout during project implementation and no missing data.
Table 1

Participant Gender Demographics

Gender

Frequency Percent Valid Percent ~ Cumulative Percent

Valid Male 16 35.6 35.6 35.6
Female 29 64.4 64.4 100.0
Total 45 100.0 100.0

Table 2

Participant Age Demographics

Statistics
Age Gender

N Valid 45 45

Missing 0 0
Mean 55.56
Median 54.00
Mode 492
Std. Deviation 16.466
Variance 271.116
Range 65
Minimum 21
Maximum 86

a. Multiple modes exist. The smallest value is

shown
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Duration of Project

Project implementation occurred over the course of a month from June to July. Eight 12-
hour days were needed in order to achieve the target goal of 45 subjects. The predicted time of
30 minutes with each patient was adequate to complete data collection. With support from the
staff in the same day surgery unit, data was able to be collected until a sample size of 45 had

been achieved.

Anxiety Scores

As mentioned, STAI was administered to subjects before and after intervention with the
lavender oil sniffer in order to determine baseline anxiety scores and post-intervention anxiety
scores. The initial anxiety level of the patient was measured by use of the STAI Form Y-1 (state
anxiety) and STAI Form Y-2 (trait anxiety). After intervention with the lavender oil sniffer for
about 10 minutes, patients completed another STAI Form Y-1 (state anxiety). The STAI Form
Y-2 (trait anxiety) was not repeated post intervention with the lavender oil since trait anxiety
does not fluctuate as widely as a result of situational change. The STAI tool consisted of 20
items to assess state anxiety (Form Y-1) and 20 items to assess for trait anxiety (Form Y-2). All
items were rated on a 4-point scale (“from Not At All” to “Very Much So” on Form Y-1; and
“Almost Never” to “Almost Always” on Form Y-2). Scores ranged from a minimum of 20 to a
maximum of 80 for either Form Y-1 or Form Y-2. Higher scores indicated greater anxiety
(Spielberger et al., 1983).

A Pearson’s Correlation was used in order to determine the strength and direction of
association between baseline state and baseline trait anxiety scores prior to intervention with the

lavender oil sniffer. Results from the test showed a strong, statistically significant positive
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correlation between baseline state and baseline trait anxiety (r = .478, n =45, p =.001),
revealing that the greater the baseline trait anxiety, the more likely that there would also be a
greater baseline state anxiety, and vice versa. (See Table 3).

Table 3

Pearson Correlation

Correlations
Pre State Anxiety  Trait Anxiety

Pre_State Anxiety = Pearson Correlation 1 478"
Sig. (2-tailed) .001
N 45 45
Trait_Anxiety Pearson Correlation 478" 1
Sig. (2-tailed) .001
N 45 45

** Correlation is significant at the 0.01 level (2-tailed).

In order to determine the effect of lavender oil on pre-operative anxiety levels in adult
pre-operative patients, analytical statistics were performed and a Wilcoxon signed-rank test was
used in order to determine the efficacy of the project intervention. It was originally thought that a
paired t-test would be utilized for data analysis. However, during data analysis, it was discovered
that not all of the data met the assumptions required for the paired t-test. Data analysis revealed
that state anxiety prior to lavender oil was normally distributed. However, state anxiety post
intervention with lavender oil was not normally distributed. (See Table 4). Based on these
results, the paired t-test could not be utilized since it did not meet the criteria that all data needed
to be normally distributed. In this way, a Wilcoxon signed-rank test was utilized since it is the
nonparametric test equivalent to the paired t-test, and does not assume normality of the data, as is

required for the paired t-test.
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Table 4
Tests of Normality
Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent Percent

Pre_State_Anxiety 45 100.0% 0 0.0% 45 100.0%
Post_State_Anxiety 45 100.0% 0 0.0% 45 100.0%

28
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Descriptives

Statistic Std. Error

Pre_State_Anxiety Mean 39.51 1.870

95% Confidence Interval for Lower Bound 35.74

Mean Upper Bound 43.28

5% Trimmed Mean 39.15

Median 38.00

Variance 157.437

Std. Deviation 12.547

Minimum 20

Maximum 67

Range 47

Interquartile Range 20

Skewness 273 .354

Kurtosis -.700 .695
Post_State_Anxiety = Mean 33.07 1.493

95% Confidence Interval for Lower Bound 30.06

Mean Upper Bound 36.08

5% Trimmed Mean 32.52

Median 32.00

Variance 100.336

Std. Deviation 10.017

Minimum 20

Maximum 60

Range 40

Interquartile Range 16

Skewness .581 .354

Kurtosis -.142 .695

Tests of Normality
Kolmogorov-Smirnov@ Shapiro-Wilk
Statistic df Sig. Statistic df Sig.

Pre_State Anxiety 107 45 .200° .962 45 .140
Post State Anxiety .096 45 .200° .948 45 .043

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

29
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A Wilcoxon signed-rank test showed that lavender oil had a statistically significant effect

in decreasing pre-operative anxiety levels in adult pre-operative patients (Z = -5.065, p = 0.001).

In fact, the median state pre-operative anxiety score prior to intervention with lavender oil was

38.00, and decreased to 32.00 post intervention with the lavender oil. Furthermore, the mean

state anxiety score prior to intervention with lavender oil score was 39.51, and decreased to

33.07 post intervention with lavender oil, all of which is statistically significant. (See Table 5).

Table 5

Wilcoxon Signed-Rank Test

Descriptive Statistics

Percentiles
N Mean Std. Deviation = Minimum = Maximum 25th 50th (Median) 75th
Pre_State_Anxiety 45 39.51 12.547 20 67 30.00 38.00 49.50
Post_State Anxiety 45 33.07 10.017 20 60 25.00 32.00 40.50
Wilcoxon Signed-Rank Test
Ranks
N Mean Rank Sum of Ranks

Post_State_Anxiety - Negative Ranks 352 22.47 786.50
Pre_State_Anxiety Positive Ranks 50 6.70 33.50

Ties 5¢

Total 45

a. Post_State_Anxiety < Pre_State_Anxiety
b. Post_State_Anxiety > Pre_State_Anxiety
c. Post_State_Anxiety = Pre_State_Anxiety

Test Statistics®
Post_State_Anxiety -
Pre_State Anxiety
Z -5.065°
Asymp. Sig. (2-tailed) .000
a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.
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Sensitivity Analysis

A sensitivity analysis was also calculated in order to determine the significance of
lavender oil on pre-operative anxiety levels in adult pre-operative patients when gender was
taken into account. A Wilcoxon signed-rank test was also utilized and results were filtered in
order to determine if there was significant effect on pre-operative anxiety levels in either males
or females. With regard to adult males, the Wilcoxon signed-rank test showed that lavender oil
had a statistically significant effect in decreasing pre-operative anxiety levels in this patient
population (Z = -2.668, p = 0.008). With regard to females, the Wilcoxon signed-rank test also
showed that lavender oil had a statistically significant effect in decreasing pre-operative anxiety
levels in this patient population (Z = -4.305, p = 0.001). In this way, regardless of gender, results
from this project revealed that lavender oil had a statistically significant effect in decreasing pre-

operative anxiety levels in adult pre-operative patients. (See Table 6).
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Table 6
Sensitivity Analysis
Males:

Wilcoxon Signed-Rank Test

Ranks
N Mean Rank Sum of Ranks

Post_State_Anxiety - Negative Ranks 112 7.59 83.50
Pre_State_Anxiety Positive Ranks 20 3.75 7.50

Ties 3¢

Total 16
a. Post_State_Anxiety < Pre_State_Anxiety
b. Post_State_Anxiety > Pre_State_Anxiety
c. Post_State_Anxiety = Pre_State_Anxiety

Test Statistics®
Post_State_Anxiety -
Pre_State_Anxiety
Z -2.668°
Asymp. Sig. (2-tailed) .008
a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.
Females:
Wilcoxon Signed-Rank Test
Ranks
N Mean Rank Sum of Ranks

Post_State_Anxiety - Negative Ranks 242 15.33 368.00
Pre_State_Anxiety Positive Ranks 3P 3.33 10.00

Ties 2°¢

Total 29

a. Post_State_Anxiety < Pre_State_Anxiety
b. Post_State_Anxiety > Pre_State_Anxiety
c. Post_State_Anxiety = Pre_State_Anxiety

Test Statistics?
Post_State_Anxiety -
Pre State Anxiety

Z -4.305°
Asymp. Sig. (2-tailed) .000

a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.
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Discussion

Achievement of Objectives

The first objective was successfully met and pre-operative anxiety levels prior to and
after the administration of lavender oil were measured in order to determine effect. In order to
meet the second objective of the project, a total of two presentations will be given as outlined in
the proposal in order to increase awareness of the nursing staff in the same day surgery unit of

the project site regarding the effect of lavender oil on pre-operative anxiety.

Key Facilitators and Barriers

A major facilitator for the project included strong interest from key stakeholders, which
included the director of nursing research, as well as the nurse manager, and staff nurses in same
day surgery unit at the project site. Since lavender oil was already part of the standard of care at
the project site, key stakeholders were interested to see if there was any effect with regard to the
use of lavender oil in pre-operative anxiety levels in adult pre-operative patients. From their
standpoint, this project was a practical measure in order to determine the effectiveness of the
current practice of administration of lavender oil and its impact on pre-operative anxiety levels in
adult pre-operative patients. Their interest in the results of the project helped to move the project
to completion. In addition to this, support from the staff in the same day surgery unit also proved
to be helpful, especially during project implementation and data collection. Support from the
staff were instrumental in the project to help facilitate timely admission of the patient and to
ensure that the PI had adequate time with the patient in order to implement the project and gather
the necessary information. In this way, with great interest and support, the PI was able to reach

the target goal of 45 subjects in a timely manner.
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Barriers for the project included occasional interruption of the patient during the time that
the lavender oil sniffer was administered to the patient. It was sometimes hard for the patient to
just spend some time on their own with the lavender oil sniffer since there would be interruption
with family coming in to see them, healthcare providers checking in on them, etc. Such
interruptions made it difficult for patients to focus on the task at hand. In this way, a shorter time
frame with the lavender oil sniffer may be considered for future projects in order to prevent such
interruption. Furthermore, patients did not appreciate the length of questions presented on the
STAI forms. A handful of patients complained that the questions were repetitive and felt the
questionnaire to be too long. For future projects, the shorter version of the STAI form should be

considered in order to address this common patient complaint.

Unintended Consequences

Just prior to the start of implementation at the project site, the PI was informed that
project implementation needed to be completed by August since another project was to start at
that time and the project site would not be able to accommodate both projects simultaneously.
This fueled the need to complete project implementation in a timely manner in order to reach
completion with regard to data collection by August. Despite this time constraint, project
implementation was completed by mid-July and the target goal of 45 subjects was achieved.

Another consideration to be made is in regard to the project site and the possible
influence of other factors in the result of the project. Since the same day surgery unit is not a
controlled environment, there are other factors that may have played a role and should be
considered when interpreting the results. For example, it was noted that calm and soothing
instrumental music was playing in the background of the same day surgery unit. Also noted was

that family presence was encouraged in the unit, and as a result, many patients had family in the
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room with them when the lavender oil sniffer was administered. In this way, such variables
should be considered in the results with regard to the significance of the effect of lavender oil in

decreasing pre-operative anxiety levels in adult pre-operative patients.

Implications

Economic Impact

The increasing cost of healthcare comes as no surprise. Pre-operative anxiety is a
common problem faced by many patients prior to a planned procedure, with a prevalence rate of
as much as 80% in adult pre-operative patients (Fayazi et al., 2011). Such a state can be
associated with physiologic responses such as nausea, sweating, elevated temperature,
hypertension, and tachycardia, which can result in consequent need for more anesthesia during
procedure, and places patients at higher risk for increased postoperative pain, resulting in higher
consumption of analgesia (Wilson et al., 2016). In this way, pre-operative anxiety can increase
the need for sedatives and analgesia, as well as potentially exacerbate pain, which is already
widely known to be a significant health problem, and has an annual estimated cost to society of
at least $560-635 billion (IOM, 2011; Wotman et al., 2017). Lavender oil is an essential oil that
is used in aromatherapy and its properties make it a viable option as an alternative to traditional
medicine as an anxiolytic therapeutic agent (Franco et al., 2016). Results from the project
revealed that lavender oil had a statistically significant effect in decreasing pre-operative anxiety
levels in adult pre-operative patients. This can translate to economic benefit to the project site
and to reduction in the cost of healthcare in general with regard to the management of pre-
operative anxiety in adult patients. Lavender oil’s attributes include its ease of administration,

low cost, and low adverse effect profile, thereby making it a viable option to reduce the amount
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of sedatives and analgesics used, leading to reduced cost and decrease in the incidence of any
negative adverse effects associated with the use of such agents prior to procedure (Braden et al.,
2009; Franco et al., 2016; Wotman et al., 2017). In this way, the use of lavender oil in this

manner can lead to economic benefit and decreased cost in healthcare.

Impact on Healthcare Quality and Safety

Advancement in healthcare requires commitment to a shared purpose in order to improve
the health and functioning of the population. A healthcare system built around a core need to
provide safe and effective care, for example, will be better able to meet patient needs, and
thereby provide patients with care that is reliable, safe, and beneficial (IOM, 2001). There has
been a growing need for alternative methods to help reduce pre-operative anxiety with minimal
adverse effect to the patient. The WHO (2013) recognizes the positive contribution that
alternative medicine can make to the health and well-being of patients, as well as its overall
impact on the practice of traditional medicine. Aromatherapy is a form of complementary
medicine that has grown in popularity and may offer an alternative approach to traditional
medicine to help decrease pre-operative anxiety (Franco et al., 2016; Karaman et al., 2016).
Traditionally, pharmacologic measures, such as sedatives, anxiolytics, and opioids have been
utilized to help decrease pre-operative anxiety. However, these agents have been associated with
multiple adverse effects, including restlessness, fatigue, and confusion, which can ultimately
affect the patient’s capacity to participate in their care (Wotman et al., 2017). Furthermore, these
medications can adversely interact with anesthetic agents administered during procedure and can
potentially lead to drowsiness and respiratory depression, further prolonging recovery and
resulting in delay with patient discharge (Wilson et al., 2016). Results from this project have

shown the benefit of lavender oil in the reduction of pre-operative anxiety levels in adult pre-
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operative patients. This information can prove to be clinically significant and can translate to
improved patient outcomes, safety, and improvement in the quality of healthcare. Lavender oil,
with its properties, including ease of administration, low cost, and low adverse effect profile,
make it a feasible alternative to traditional medicine as a therapeutic anxiolytic agent for pre-

operative anxiety (Braden et al., 2009; Franco et al., 2016; Wotman et al., 2017).

Policy Implications

There is no better time than the present to call for a change in healthcare. This can be
accomplished through the fostering of innovation, which could thereby lead to improvement in
the delivery of care. Lavender oil presents a safe and economical alternative to traditional
medicine in the management of pre-operative anxiety (Braden et al., 2009; Franco et al., 2016;
Wotman et al., 2017). Both the literature and this project have shown the benefit of lavender oil
in decreasing pre-operative anxiety levels in adult pre-operative patients (Braden, Reichow, &
Halm, 2009; Fayazi et al., 2011; Franco et al., 2016; Hosseini, Heydari, Vakili, Moghadam, &
Tazyky, 2016; Karaman et al., 2016; Perry, Terry, Watson, & Ernst, 2012; Trambert, Kowalski,
Wu, Mehta, & Friedman, 2017; Wotman et al., 2017). In a report from the IOM regarding a new
health system for the 21 century, one of the aims called for change in the healthcare
environment, which would require change in the structure and processes of the environment in
which healthcare professionals and organizations function, including change in policy (I0OM,
2001). In this way, with the development of new evidence to inform practice, policies should
therefore reflect the best evidence-based practice in order to achieve better patient outcomes

(IOM, 2001).
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Practice Implications

Change in the healthcare environment is no easy task, and part of the change that needs to
occur lies in the application of evidence to healthcare delivery. Evidence has shown an average
of 17 years before new knowledge is incorporated into practice. In order to rectify this,
healthcare professionals need to take an active role in translating the evidence to practice for the
improvement of healthcare (IOM, 2001). With regard to lavender oil, results from this project
revealed that lavender oil had a statistically significant effect in decreasing pre-operative anxiety
levels in adult pre-operative patients. This is supported by the literature, which also has shown
the benefit of lavender oil in decreasing pre-operative anxiety levels in adult pre-operative
patients (Braden, Reichow, & Halm, 2009; Fayazi et al., 2011; Franco et al., 2016; Hosseini,
Heydari, Vakili, Moghadam, & Tazyky, 2016; Karaman et al., 2016; Perry, Terry, Watson, &
Ernst, 2012; Trambert, Kowalski, Wu, Mehta, & Friedman, 2017; Wotman et al., 2017). In order
to translate this knowledge to practice, the next step is to delineate practice guidelines with
regard to the administration of lavender oil, design a proper care process, develop support tools
to assist healthcare providers in applying the evidence-based practice, and continually evaluate
and develop measures for assessing the quality of care (IOM, 2001). At the project site, lavender
oil is already part of the standard of care and is used in conjunction with traditional
pharmacologic measures to help reduce pre-operative anxiety in patients. Opportunity for
improvement would be development of a system to continually measure and evaluate outcomes
for the improvement of patient care. In this way, evidence-based practice may be used to achieve

better patient outcomes.
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Translation

Several studies support the use of lavender oil in the reduction of pre-operative anxiety in
adult patients (Braden et al., 2009; Fayazi et al., 2011; Franco et al., 2016; Hosseini et al., 2016;
Karaman et al., 2016; Perry et al., 2012; Trambert et al., 2017; Wotman et al., 2017). This project
further elucidated the effect of lavender oil with results revealing a statistically significant effect
of lavender oil in decreasing pre-operative anxiety levels in adult pre-operative patients. This can
also translate to clinical significance when applied to practice. Due to its many attributes,
including ease of administration, low cost, and low adverse effect profile, lavender oil can be
viewed as beneficial in the pre-operative setting (Wotman et al., 2017). As mentioned, lavender
oil is already part of the standard of care at the project site and is used in conjunction with
traditional pharmacologic measures to help reduce pre-operative anxiety in patients.
Improvement in this practice would be by way of continual measurement and evaluation of
outcomes with regard to administration of lavender oil in order to improve delivery of care and
improve patient outcomes.

Proper preparation of the workforce can also help to strengthen incorporation of
evidence-based practice. It was noted at the project site that only certain staff nurses were
allowed to administer lavender oil, since certification in administration of essential oils was
required prior to administration of lavender oil to patients. Although a majority of nurses were
certified to administer lavender oil to patients in the same day surgery unit, there were a few that
were not certified. Based on the results of the project, in conjunction with supporting evidence in
the literature, it would be to the benefit of patients at the project site if all nurses were
encouraged to get certified in the administration of essential oils. Not only would this lead to

improvement in pre-operative anxiety, but it would also lead to economic benefit, reduction in
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the amount of sedatives and anxiolytics used, as well as offset any negative outcomes associated
with the use of such drugs prior to procedure (Braden et al., 2009; Franco et al., 2016; Wotman
et al., 2017). This translates to benefit not only for the project site, but to healthcare in general,
and further highlights the importance of adequately training the workforce to improve healthcare.
Change within the organization is necessary if there is to be growth and improvement (IOM,
2001). Continual emphasis of the importance of integrative medicine, teaching evidence-based
practice, and providing multiple opportunities for certification in the administration of essential
oils becomes priority in order to effect and maintain change within the organization. In addition,
continual support for the use of lavender oil as evidenced by improved patient outcomes can help
to preserve its use within the organization. As mentioned, development of a system to
continually measure and evaluate outcomes for the improvement of patient care can help in this
manner. In this way, use of evidence-based practice may lead to improvement in healthcare and

better patient outcomes.

Dissemination

Project findings will be shared with Rutgers University, as well as to the public on
January 14, 2019. A total of two presentations as outlined in the proposal will also be given at
the project site in January. Dissemination of the project will be in the form of a DNP project
poster and PowerPoint presentation to the stakeholders at the project site, Rutgers University, as
well as to the public. Each presentation will be customized to the audience, with a focus on
sharing the knowledge gained from the project, including the statistically significant results of
lavender oil on decreasing pre-operative anxiety levels in adult pre-operative patients. Equally

important to be included in all presentations will be the implications this project carries for
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current practice, as well as for the future of healthcare. Further dissemination will be executed to

ensure project recommendations are implemented according to requirements.

Professional Reporting

Presentation of findings to Rutgers University and the public will occur on January 14,
2019. The PI will present the project to the DNP committee to satisfy the curriculum requirement
for completion of her DNP studies. Dissemination of the project will be in the form of a DNP
project poster and PowerPoint presentation. In addition, the PI will present a poster at the Annual
DNP Poster Presentation Day at Rutgers University April 15, 2019.

With regard to the project site, a total of two presentations will be shared at the project
site in January 2019. Dissemination of the project will be in the form of a DNP project poster
and PowerPoint presentation to the stakeholders at the project site. In addition, the PI is actively
working to present her DNP project poster to an upcoming Annual Holistic Conference
sponsored by the project site, scheduled for April 30, 2019. This will allow the PI to further
disseminate results from the project regarding lavender oil and its statistically significant effect
in decreasing pre-operative anxiety levels in adult pre-operative patients to experienced and
aspiring holistic leaders, educators, and direct care nurses. Finally, the PI is actively developing a
manuscript for submission to peer reviewed holistic nursing journals and other journals regarding
complementary, alternative, and integrative medicine, such as Holistic Nursing Practice: The

Science of Health and Healing.

Limitations

The design of the project was associated with certain limitations. Since the project was a

quality improvement project, it was hard to control for variables in the setting. As mentioned,
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since the same day surgery unit was not a controlled environment, there may have been other
factors that may have played a role in the outcome of the project. For example, calm and
soothing instrumental music played in the background at the project site. Also, family presence
was encouraged in the unit, and many patients had family in the room with them when the
lavender oil sniffer was administered. In this way, such variables may have played a role in the
outcome of the project. Furthermore, since subjects knew that they were being administered
lavender oil in the project, it was hard to blind them in this aspect, and patients may have had a

preconceived bias of the effect of lavender oil.

Recommendations

Results from this project showed that lavender oil had a statistically significant effect in
decreasing pre-operative anxiety levels in adult pre-operative patients. This is further supported
by the literature in which several studies support the use of lavender oil in the reduction of pre-
operative anxiety in adult patients (Braden et al., 2009; Fayazi et al., 2011; Franco et al., 2016;
Hosseini et al., 2016; Karaman et al., 2016; Perry et al., 2012; Trambert et al., 2017; Wotman et
al., 2017). Despite the limitations of the project, including lack of control and possible bias,
findings from this project revealed that the current practice of administration of lavender oil in
the project site had a statistically significant effect in the reduction of pre-operative anxiety
levels in adult pre-operative patients. Such findings can also translate to clinical significance
when applied to practice. Due to its many attributes, including ease of administration, low cost,
and low adverse effect profile, lavender oil can be viewed as beneficial in the pre-operative
setting (Wotman et al., 2017). Since lavender oil is already part of the standard of care at the
project site and is used in conjunction with traditional pharmacologic measures to help reduce

pre-operative anxiety in patients, sustainability would include change in policy to ensure that all
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patients are offered lavender oil upon admission to the same day surgery unit, and that all nurses
would be properly certified in order to administer lavender oil. Further improvement in this
practice would be by way of continual measurement and evaluation of outcomes with regard to

administration of lavender oil in order to improve delivery of care and improve patient outcomes.
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Appendix C

Conceptual Framework

EBP Question: In adult pre-operative patients, will the admimistrationoflavender cillead to
decreased STAT scores?

PLAN

*Improvemsnt in prac
determination of the f 0
ACT in adult pre-opemtive

* Prasent findings to nursing staff in the patients in Same Day Surgery (SD5).
same day sureery unit to increase their *Implament State Trait Anxi

awaren theeffact of lavandar oil on (5TAI) to 4

pre-o anwmisty E

* Share rasults with stalcsholdars

determine improvementin anxisty levels in adult
pre-opemative patiants

Do

*Implemeant STATupon adrmi
patients to S3DE and after admini
lavender oil.

*Collact STAI

*Monitorprogre
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Appendix D

Subject Recruitment Handout

RUTGERS

TIIE E_H_E L\l VER
W JEESEY

Are you scheduled for a surgical procedure?

Looking for willing participants to take part in a quality improvement project to determine the
effect of lavender oil on anxiety levels in adult pre-operative patients.

Eligibility criteria include but are not limited to:

Men or women 18 years of age or older

Speak English

Present in the same day surgery unit and scheduled for an operative procedure
Willing to receive a lavender oil sniffer

Total duration of the project will take approximately 30 minutes to complete.

Participation is voluntary and is of no cost to you. There will be no compensation for
participation in the project. You may withdraw at any time without penalty. Decision whether or
not to participate in the project, or withdrawal from the project, will not impact usual care
provided or result in loss of benefits to which you are otherwise entitled.

For any questions or concerns, please contact Gertrude Y. Figueroa, principal investigator, at
973-986-0541 or email: gfiguero@sn.rutgers.edu.

Version 1. 04/04/18
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Appendix E

Consent Form

CONSENT FOEM

Title: Ewvaluatingthe Effact of Lavendar Oil on Anxisty Levels in Adult Pre-Operative Patiants

Protocel No.: N/A

Sponsor: The Vallaw Hospital
Principal Investizator: Gertrude Y. Figueroa
Email: efignero/Esn.utgsrs. adu

Daytime Phone Number: 273-986-0341

You ars beinginvitad to take partin a gualitv improvement project. A person who takes partina
quality improvemeant projact is callad a subject.

L5 LG
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Whatshould I know about this project?

*  Someonswill explain this project to vou.

# Talkingpartin this projectis voluntary. Whether vou taks part is up to vou.

*  Youcanchoosenotto take part. Thara will be no penalty orloss of benafits to which vou
ars otherwise antitled.

* Youcanagresto take partand latar changs vour mind. Thera will be no penalty or loss of
beneafits to which vou are otherwise antitlad.

* Ifwvoudonotunderstand, ask questions.

#  Asl sll the quaestions vou want befors vou maks a decision.

Why is this project being done?

The overall aim of the project is to determine the effact of lavender oil on anxisty lavels in adult
pre-operative patisnts.

Who may take part in this project and who may not?

hien and women 18 vears of age or oldar who are alert, orisntad, and can read, write, speak
English, and who are admitted to the sams day surgarv unit and willing to receive lavender oil
prior to their operative procedurs mayv participate in the project.

hlen and women who are allergic to lavender, those who wear parfume or after-shave on tha dav
of surgsrv, have a history of asthma or impaired sense of smell, and those patients who took anti-
anxisty medication or pain medication prior to admission to the samsa dav surgervunit will ba
excluded from participation in the project. Patisnts who are pregnant, breastfeeding, or
cognitivaly impairad will also be excludad from participation.

How long will the project take and how many subjects will take part?

The project will take approximataly 30 minutas to complate for sach subject. Atotal 0of43
subjects will participats in the project, which will take place over the course of three months.

Whatwill I be asked to do if I take part in this project?

Onca informad consant has bean signad, sach subject will ba asked to fill outthe STAI Form ¥-1
and STAI Form Y-2. Subjacts will be given 10 minutas to complata both forms. After
completion of the forms, sach subjact will be given a lavender oil sniffer and will be instructad to
periodically waft the sniffer through both nostdls for about 10 minutas. Afterwards, the subjact
will complatz another STAI Form Y-1 after intervention with the lavendar oil sniffer. Tha
subject will ba given five minutes to complata this form. This will complete the subject’s
participation in the project.

Could being in this project hurt me?

Potential risks associated with participation in the project maw include faelings of discomfort that
may oocur when subjects inhale the lavendar oil. If subjects feel anv discomfort and no longer
wish to continua with the project, thew mav choose to withdraw at any tine without panalte.

Version 1. 449/2018
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Also, guastions asksd in the STAI may cause subjects to think about faelings of being anxions or
upsat. In thesa instancas, subjects can choose to withdraw from the project at any point without
anv penalty, Therz is also a small possibility that personsl information collacted mav be
inadwvertantly shared by participatine in the project. In order to rasolve this issus, names and anv
personal informationneceas sary for this project will ba collectad and assiensd a number. This will
allow for the data to be reviewed without direct link to the subject’s name. Only the principal
invastigator will have accass to the master list linking the subject’s name to the numbar
associated with the data. Since there is no anticipatad major risk for participants in this project,
risk to participants is minimal.

Willitcost me money to take part in this project?
Therz will ba no cost to vou to take part in this project.
Will being in this project benefit me?

Thea benefits of taking part in this project mav be improvement or feeling of decreased pra-
operative anxisty. However, it is possibls that vou mav not receive anv diract benefit fromtaking
partin this project.

What other choices do I have besides taking part in this project?
Thears ars no alternative treatments availabls. Your altarnative is not to take part in this projeet.
Whathappens to the information collected for this project?

All efforts will be made to keep vour personal informationconfidential. Subjects will be
provided with an ID) number by the principal investigator to use on both the data collection and
data analvsis. Anyv names and personal informationnacas sarv for this project will ba collactad
and assisned a pumber. This will allow data to ba reviswed without dirsct link to the subjact’s
name. Only the principal investieator will have accass to the master list linking the subject’s
name to the number associated with the data. Diata will be de-identifisd as soon as possible aftar
data ars transeribad and verified for accuracy. Only de-identifisd data will ba used for analvsis.
Complatad survevs will be storad in a locket cabinat only accassible by the principal
investieator, and separate from the master list linking the subjact’ s name to the number
associated with the data. Diata analwsis will be done by the principal investigator and results will
ba stored on a USE flash drive that will be password protected, encrvpted, and storedin alocked
cabinat. Only the principal investizator will maintain the kev to the locked cabinst and hava
access to the dats. Upon complation of the project, closurs of the IEE, and final writing of the
manuscript, all data will be dastroved in accordance with Eutgars University guidelines. Hard
copies of consents and agpragate data will be housed in Dr. Halen MMilev’s office at Butgars
University, 63 Bargen Street, Nawark, NT07107 inroom 1113,

Who can answer my questions about this project?

If vou have guestions, concerns, complaints, or think this project has hurt vou or made vou sick,
talk to the principal investigator at the phone numbear listed abowve on the first pags.

L LD
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This qualitr improvement projectis being overseen by an Institional Raview Board (“IEE™).
AnIEE is a group of people who perform indepandant raviaw of research studiss. You may tall
to themn at (800 562-4789, helpifwirh com if:

You have quastions, concems, or complaints that ara not being answerad bw principal
invastigstor,

You ara not gstting answers from the principal inveastigator.

You cannot raach the principal invastizator.

Youwant to talk to someons alse shout the project.

Youhava quastions abowt vour rights as a subjact.

Whathappens if I agree to be in this project, but I change my mind later?

It is wour cheoice whather to take part in the project. ¥ou mavy choose to take part, notto take part,
of vou may changs vour mind and withdraw from the project at any tima.

During the coursa of the project, wou will be updatad about any new information that may affact
wheather wou ara willing to continue taking part in the projact.

If vou do not want to enter the project or decide to stop taking part, vou may do so without
penalty and without loss of benafits to which vou are othervrise entitlad.

You may also withdraw vour consent for the usa of data already collactad abowut vou, but voun
must do this in writing to Gertrude Y. Figneroa at gfipnero@sn.rutgers adu.

WillI be paid for taking part in this project?

You will not be paid to take part in this project.

L LD
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Statement of Consent:

Your signature documents vour consent to take part in this project.

Signatura of adult subject capabls of consent

Diata

Signaturs of parson obtaining consent

Diata

63



LAVENDER OIL ON ANXIETY LEVELS
Appendix F
State-Trait Anxiety Inventory for Adults: Forms Y-1 and Y-2 (STAI-AD)

Foruse by Gertrude Figueroa only. Received from Mind Garden, Inc. on March 31, 2018

SELF-EVALUATION QUESTIONNAIRE STAI Form Y-1
Please provide the following information:

Name Date S
Age Gender (Circle) M F T
DIRECTIONS: 4700@ !3;:,
A number of statements which p?op|e have used to describe themse?ves are given below. 0} ‘PO @Q\ s
Re.ad_each statement anq then circle Ih.e appro'priale number to the right ?f the statement T 6"9» {J- 0,
to indicate how you feel right now, t'hat is, at this moment. There afe no right or wrong -1{ % ‘po J’O
answers. Do not spend too much time on any one statement but give the answer which ¢ >
seems to describe your present feelings best.
L IIERLCAI ... o cisemsmati e s Sonns iR sy ey e e eense A S e 1 2 3 4
L ICBlBBENINE .o oot s e sais 1 2 3 4
3. Lo tCuee. i sisssisasissssisisns 12 3 4
4. Tleel strained oo i st e S s S S e S i 1 2 3 4
5. THoRl B EISE s i i e s b S s e .1 2 3 4
6 X Teelmpset o e 1 2 3 4
7. I am presently worrying over possible MiSfOTtUNES .........cc.ovcueecuneesensssinssnismsrressremessnasaesens 1 2 3 4
8. T el SAUSTIEA ....c.eocveeeeeeceeieeece s e ees e sems s e sesssc e e e e e e e sreemsaesnsmsbansnssrnsnss 1 2 3 4
9. T el IigIIEned ... oo oinsisiinsissisisivmsssiniasisassussssisisasissmssinsssssaissnsasmsmmisiasons 1 2 3 4
10. I feel comfortable 1 2 3 4
11. I feel self-confident 1 2 3 4
12. T lecl merWous .o i i 1 2 3 4
13, T @AM JHEETY oottt bbbt bbb b bbb s s 1 2 3 4
14. I feel indecisive 1 2 3 4
15. I am relaxed 1 2 3 4
16. I feel content........oooeoevercaiacnnee. 1 2 3 4
17,1 BRI WORTIOU . cooiiiiioinn s e e e S sm o e st vl b 1 2 3 4
18. I feel confused 1 2 3 4
19. THeel steadly . cccccaicicinnicsinmnsms i 1 2 3 4
20. I feel pleasant 1 2 3 4

STAIAD instrument © 1968, 1977 Charles D. Spielberger. All rights reserved in all media.
Published by Mind Garden, Inc., www.mindgarden.com
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For use by Gertrude Figueroa only. Received from Mind Garden, Inc. on March 31, 2018

SELF-EVALUATION QUESTIONNAIRE
STAI Form Y-2

Name Date

DIRECTIONS
A number of statements which people have used to describe d‘%
themselyes are given below. Read each statement and then circle the ¢
appropriate number to the right of the statement to indicate how you %\P
generally feel.
B LAl BIBASINE. ccciiisivcsnmmssesssssasscmsssmmomssmssmmmmammsasmmmmensssssmsasmessiisisissiisaiasee 1. 2 3 4
P G Y B L O B J: B
23. [ feel satisfied With MYSEIF ...o..oooooooooooeeesoooeesemseemmmsssessseeeeessesssssesssssssssssssssssssssssssssssmesssseeees. 1 2 3 4

24. Twish I could be as happy as OthErs SEEM 0 BE..........vvvveeerrreresssesereessccsssssssssmssssmsassssssssssses 1 2

25, T bl like @ BRI I8! ..vomiscusivissisonssvssussssisnisssssiassssissussiomiasss s ssseisssmnsisisandansitessassay

—
[

W W W
-

20 DICCLTESO oo vvmsminmssasasmsns sy sves s s S S F R S 2 RS SR S st e 1 2
27. T am “calm, cool, and CONECIEA™ .....omurreerereeeeerereemsecnseesessssssssssssssssaressmssassssssseenenenees. 1 2 3 4
28. 1 feel that difficulties are piling up so that [ cannot overcome them.......ccooevervsreesssrcsieeeeee 1 2 3 4

29. I worry too much over something that really doesn’t Matter .........ccvvveecerrcesvesrsrssssssmrenienes 1 2 3

£ N

30.. L am BappY . ..o iciisiisiiannisinimit b SR L it it dissn v sousarassnsass 1 2 3
31. I have diSturbing thOUGhLS .........c.cocevrveriurmssnessensseesseessesssnsesmressesmsressesmsssssssssssmessmssmnneeeses. 1 2 3 4

32, T1ack SEIf-CONTIABNCE .ouvuererreeemeeeerermrreeememeresemenesinessssasbssenssessassssssssssnsssssnnnsnsssasassnsesssassnsses | 2 3

£

33, T FEEI SECUIE vevveeeeeeeeeeeemeceeiietesessssssesssessaerersssnsesassrassemsssenensessensasscnsesansessensssnssensssnenssensaeenes 1 2 3

-

34, T ke deCigions BASIY e ssmsinssssimissussimsnssossinsss st sabiamsinsssnsisiasss st insiisesimamnissicnns 1 2 3

35. [ feel iNAdEqUALE .......cccoimrmrerisnsenssemss st sssssssssssesssses. 1 2 3

N

36 TamicOntEnt... ... oasiis iR arssnemrnaae 1 2 3

-

37. Some unimportant thought runs through my mind and bothers MC.......eciiuesiceniencnneens 1 2 3
38. I take disappointments so keenly that I can’t put them out of my mind ..o 12 3

39. T am a steady PErSOM .....vmrurerriresssssessussssssssmsisens g o .12 3

L

40. 1 get in a state of tension or turmoil as I think over my recent concerns and interests ......... 1 2 3

STAIAD instrument © 1968, 1977 Charles D. Spielberger. All rights reserved in all media.
Published by Mind Garden, Inc., www.mindgarden.com
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Apr-18 May-18 Jul-18 Aug-18 Oct-18 Dec-18 Jan-19 Mar-19May-19

-

Presentation to the proposal team

IRB submission

Project implementation and data collection

Data analysis

Evaluation/Writing

Presentation of final project

Graduation

Appendix G

GANTT Chart
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Appendix H
Budget

Expense Cost Total Cost
Subject Recruitment Handouts $0.15x 45 copies  $6.75
STAI Manual $50 $50.00
License to Reproduce STAI-AD $2.50 x 50 copies $125.00
Binding of Final Project $50 x 5 copies $250.00
Dissemination Posters $75 $75.00
Total Budget $506.75
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