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Abstract

Background: Anxiety can negatively affect individual’s performance in school. This can further influence physical and mental
health of students in terms of concentration and memory retention. Several studies have shown that lavender aromatherapy was
effective in reducing anxiety, improving concentration and increasing memory retention.

Methods: Pre-post intervention with a quasi-experimental design was used. A total of 55 participants completed the pre-test as
well as the post-test tools. A pre-test of each tool (S-TAI (form Y-1), Stroop Effect Assessment Tool and Return Demonstration
Checklist) was obtained as a baseline data for the study. Subsequently, lavender aromatherapy was diffused 30 minutes per
session in an enclosed room. After the intervention, anxiety, concentration and memory retention were measured through a post-
test of each tool.

Results: Paired t-test revealed in the three tests were considered to be significant (p<0.000), justifying the effectiveness of the use
of lavender aromatherapy in curtailing the anxiety as well as improving the concentration and increasing memory retention of
junior nursing students.

Conclusion: The use of lavender aromatherapy could be used to decrease anxiety, improve concentration and increase memory
retention. Thus, lavender aromatherapy may be a substitute to promote cost effective and non-pharmacologic intervention that
will be advantageous for nursing students

Keywords:  Aromatherapy; Lavender; Concentration;

Anxiety; Memory Retention; Nursing
Introduction

Psychological stress in the nursing profession is no longer
extraordinary. Stress and anxiety have also been identified as
significant issues experienced by student nurses during their
education. Increased stress begins in nursing school. Upon
admission to a nursing program, the typical nursing curriculum
includes heavy course loads, stringent examinations, and

continued pressure to attain a high grade point average in a
competitive environment [1,2]. In addition to personal stressors
such as work and family, students in undergraduate nursing
programs experience high levels of stress and anxiety in
competitive programs of study in which both didactic and
clinical coursework are covered simultaneously.

Stress negatively impacts students' physical and mental health
[3] and hinders academic performance and completion rates
[4,5]. Anxiety is a major obstacle to learning in the clinical
setting that may result in students being unable to perform and
impairs cognition while trying to perform. While a moderate .
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level of anxiety is needed for learning to occur, a high level of
anxiety results in decreased learning [6].

A limited number of articles were generated regarding stress
and anxiety in nursing students requiring an expansion of the
search to 1995. This may reflect current lack of interest in this
topic as a research focus even though in the contemporary
nursing education environment students report stress and
anxiety as concerns.

The advancement of complementary therapies is timely, for
studies about student nurses’ anxiety have been explored,;
interventions are now being searched for. One of the
interventions that are being considered is the use of
Complementary alternative medicines. It is believed that nature
is the best chemist [7] and these methods give nurses a mean of
demonstrating care at a more independent level. According to
[8], the controlled use of essential oils for treatment is defined
as aromatherapy and it is one of the alternative medical
methods used in many countries [9] also defined aromatherapy
as a systematic use of essential oils that offers relaxation and
symptomatic relief to improve the sense of well-being. The
method used in aromatherapy is the release of odor to a
particular environment.

The most commonly used in controlled trials has been
Lavender [10-16]. Lavender aromatherapy claimed to have the
effects of decreasing anxiety [17], improving cognitive
learning [16] and enhancing short term memory [10].

Literature Review
Aromatherapy

Aromatherapy is one of the Complementary Alternative
Medicines (CAM) which is as an intervention for nursing care,
especially in the United States, showing the fastest growing
type of CAM treatment [18]. Aromatherapy is considered to be
part of the alternative and complementary therapies of health
that is not part of the established medical care. The term
"complementary" is used when the practice is associated with
the traditional medicine of the Occident, complementing the
treatment. Nurses are practicing aromatherapy historically and
worldwide nowadays. Aromatherapy is already being
supported by the Federal Nursing Council in Brazil [8].

A scientific study by Hongratanworakit, Heuberger &
Buchbauer (2008) [19] are proved benefits of aromatherapy in
mental health care includes reduce stress and anxiety and aid
relaxation.

Aromatherapy is used in hyperactive children to raise memory
and concentration. It has been proven that aromatherapy has a
significant impact on cognitive, functions attention level and
memory, better psychological condition and decreasing levels
of stress. Aromatherapy in a classroom setting may contribute
to the development of a positive environment, a comfortable

learning ambiance that may activate students to listen actively
[16].

Anxiety

Anxiety is a confusing sensation that is deteriorated when a
person experiences prolonged, unresolved stress or multiple
stressors [20] like stress, mild anxiety can have an effect on
academic outcomes positively because mild levels of anxiety
can escalate efficiency and intellectual functioning.

A study by Perry & Perry in 2006 [21] as also acknowledged in
[18], states that essential oils either applied dermally or inhaled
have the effects similar to that of the pharmacological
treatments. In line with this, the anxiolytic drug
chlordiazepoxide was compared to the reaction of lavender oil
and merely exhibited the same anxiolytic properties as of
chlordiazepoxide. Oral lavender oil preparation was compared
to lorazepam with generalized anxiety disorder patients. The
six-week-intake of lavender exhibited that it has improved
generalized anxiety disorder unlike lorazepam. Lavender was
compared to diazepam — another anxiolytic drug, and still
presented the same anti-anxiety effect to female gerbils [22].
Also, The Harvard Medical School: Harvard Health Publishing
[23] indicated that there are systematic reviews that presents
evidence of benefit from the use of lavender to relieve anxiety.

Concentration

Concentration as defined by Tigner & Robert (1999) [24] as
the ability to give something an undivided attention to the
exclusion of other distractions. Most students report
dissatisfaction with their ability to concentrate and feel they do
not work as efficiently as they would like.

A computerized cognitive assessment battery was used to
measure the impact of lavender aromatherapy on the cognitive
performance and mood in healthy volunteers. It is capable of
maintaining a good mood throughout the entire session. To add
to this, subjects who are exposed to lavender have fewer errors
made in mathematical and letter counting tests as well as
memory related skill [25].

In a study done by Diego et al. (1998) [26], it included faculty
and staff members of a University. The subjects were asked to
hold a 100mL plastic 3 inches from their nose for a total of 3
minutes while breathing normally. Math computations were
given prior and subsequently the aromatherapy session to be
able to determine the alertness and concentration of the
participants. The results from the EEG revealed that
participants were more alert and were able to complete math
computations faster. In addition to this, accuracy scores were
improved after the lavender aromatherapy session.
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Memory retention

According to Amin (2013) [27], memory is essential as it
enables people to learn new and different skills to perform
every phase of life. Different brain mapping techniques,
memory paradigms, neuroscientists, and psychologists
identified three memory processes: Retention, Encoding, and
Recall. Memory retention is defined as the capacity that
permits humans to benefit from past experiences that is related
to every situation and skill that is being performed [28].

A study investigated that lavender aromatherapy has a
differential effect in salvia species on memory and mood. [29]
Studied the effects of S. officinal is aroma and S.
lavandulaefolia aroma in one hundred and thirty-five healthy
respondents’ cognitive performance. They found out that the
group who received the aromatherapy performed significantly
better than the control group in terms of quality of memory and
secondary memory from the test battery. These findings
deliberately determined that aromatherapy have significantly
improved the memory retention of the volunteers.

It has also been examined by Jackson (2010) [30] the effects of
stimulating and soothing smell in heart rate and memory of
students. The researcher used the soothing scent of lavender
and the stimulating scent of lemon. All the participants were
given the same two sets of memory tasks under different
testing conditions with the use of letter and pictures as memory
and recall tests. She found out that there was a decrease in the
heart rate and improved memory in the group given with
lavender scent.

Research Hypotheses

H1: There is a significant decrease on the level of anxiety of
junior nursing students before undergoing return demonstration
H2: There is a significant improvement in the level of
concentration the junior nursing students after receiving
lavender aromatherapy

H3: There is a significant improvement in the level of memory
retention of the junior nursing students after receiving lavender
aromatherapy.

Operational Definitions

The effects of Lavender aromatherapy on junior nursing
students’ anxiety, concentration and memory retention will be
tested through a pre-post test of 3 tools. First, the State-Trait
Anxiety Intervention Tool to test the level of anxiety. Second,
The Stroop Effect Tool to test concentration and lastly, the
Return demonstration assessment tool to test memory
retention. The scores from the tests will be compared and
analyzed.

Theoretical Framework

Florence Nightingale, the proponent of modern nursing
provided a clear, unequivocal direction for nursing. She
described healing as an innate and natural process. According
to her, the goal of nursing is to put a person in the best possible
condition in order for nature to act [31]. The environmental
theory of Florence Nightingale states that nurses needs to
manipulate or utilize the environment to help clients move
towards optimum health. According to the environmental
theory, alteration in a person’s environment will have a
significant change in their health.

In one of Florence Nightingale’s pioneer work, Notes on
nursing (1969), she emphasized elements of the environment
that could be altered. Three of these elements are essential to
the use of aromatherapy. First, ventilation and cleanliness.
According to Nightingale, nurses should always keep the air
pure and sources of odors should be eliminated. For
Nightingale, foul air inhibited the natural healing process. This
is supported by the study of Rotton in 1983 (as cited by
Johnson, 2011) [29], who found that exposure to a malodor
(ethanethiol) negatively affected performance on a complex
task but not a simple mental arithmetic task and he also argued
that malodors exert analogous detrimental effects on attention
like other sensory pollutants such as noise.

Second, Florence Nightingale emphasized the importance of
rest and relaxation. Nightingale recognized the harmful effects
of anxiety, apprehension, and uncertainty, and encouraged
nurses to eliminate sources of these states. She directed those
providing care to create environments that is conducive and
peaceful to facilitate improvement of health. This is because
the olfactory sense has a unique intimacy with emotion. Unlike
other senses, olfactory neuroanatomy is intertwined with
primary emotion areas including the amygdala, hippocampus,
and Orbit Frontal Cortex (OFC) [33-35]. This results to a
correlation between the olfactory perception, and affective
experience of a person [36,37].

The third is sensory variety or changes in environmental
conditions. Florence Nightingale asserted that the form, color,
light or simply changes in the environmental conditions affects
a person. The environment plays an important role and
contributes as a facilitator to natural healing and restoration of
the patient. It is vital that integral harmony in the
interrelationship person-environment is achieved for maximum
health.

Essential oils like lavender when diffused in the environment
through inhalation are carried up to olfactory cells in the brain
wherein the hypothalamus is stimulated and signals are then
sent to influence mood and behavior [38]. This theory has been
supported by the study of McCaffrey et al., (2009) [39] in
which they concluded that by altering the environment of
graduate nursing students by diffusing aromatherapy, the stress
of the students during test-taking decreased which can in turn
result to decreased test stress and anxiety by providing a calm
environment. In a similar study by Filiptsova & Gazzavi-
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Rogozina [10], they noted that the use of lavender essential oil
resulted to enhanced short-term memory, an improvement to
the reaction time of memory, as well as the attention span.

According to Jellinek in 1997 (as cited in Johnson, 2011) [32]
there are four potential mechanisms that might explain the
odor-induced cognitive facilitation. The first is because of an
odor-specific pharmacological mechanism, wherein volatile
compounds enter the bloodstream following inhalation and
impact neural activity which predicts odor-specific effects
(such as a feeling of goodness). The second explanation is an
epiphenomenal hedonically-driven mechanism, wherein effects
on cognition are secondary to the increase in mood following
odor exposure. The third is that odor effects are purely
psychological, in that a prior belief or expectancy pertaining to
the qualities of the odor support any benefits. This claim is true
and can impact and individual’s cognition when the participant
is aware of the odor’s presence and the participant possesses a
belief that the odor should induce specific effects. The final
explanation is a contextual or associative account. It is said that
odors have specific effects because their presence has been
associated with a particular stimulus, mood or behavior. From
a memory perspective, this account would predict that if a
participant learnt material in the presence of a specific odor, re-
presentation of that odor would operate as a subsequent cue to
recall for the learnt material.

The environmental theory of Florence Nightingale is a
framework that provides a foundation for theory-guided
nursing practice in the field of aromatherapy. Similar to this
study, the researchers modified the environment in order to
promote reduction of anxiety, enhancement of concentration
and improvement of memory retention.

Methods
Research Design

Aquasi-experimental research was utilized in this study which
is used to establish a cause and effect relationship between an
independent and dependent variable. A single group was used
in the study due to the fact that the researchers used the
lavender aromatherapy for the first time. To add to this, it is
used to test treatments outside of the laboratory [40]. The
results of the pre-assessment were compared to the assessment
after being exposed to the treatment.

Subjects and Setting

The study was conducted in a select University in Metro
Manila. The population consists of junior nursing students who
are currently enrolled in the first semester of school year 2017-
2018. Inclusion criteria set by the researchers are: scheduled
for return demonstration for the day, and willing to participate.
However, a student will be excluded from the study if he/she
has medical problems such as 1) asthma and other respiratory
problem;

2) has other pharmacological and medical treatment; 3) with
olfactory problem; 4) with known allergies; and 5) has present
illness on the day or 2 weeks prior to the day of
implementation.

The classroom that was used has enough space for the
aromatherapy for the students to smell. According to [41], the
size of classroom should be approximately 10-16m2 so that the
aromatherapy would be effective. It was also ensured by the
researchers that the room will be quiet and free from any
distractions and foul odor.

Research Instruments and Tool

The researchers used a total of four (4) tools for the study. The
first instrument utilized was an assessment tool to screen the
subjects’ health and other medical history. The second
questionnaire, The Spielberg State-Trait Anxiety Inventory for
Adults (Form Y-1), was used to measure the subjects’ level of
anxiety at present. It is reported to be reliable and valid self-
rating assessment in research and clinical practice [42]. The
State Trait Anxiety Inventory for Adults is a self-evaluation
questionnaire that is divided into 2 parts with both having a 20-
item, 4 point Likert scale. The chosen subjects were the ones to
answer bhoth questionnaires which would only pertain to a
genuine description of how and what they are feeling as they
take the test. The researchers obtained its reliability by testing
if the tool used was appropriate. A cronbach’s alpha of 0.906
was computed from a pilot test having a sample of 20
respondents.

The third tool that was used was the Stroop Effect assessment
tool whch is used to assess an individual’s cognitive processing
speed, their attention capacity, and their level of cognitive
control. This will be used to assess the second variable in the
study, which was concentration. This stool has a cronbach’s
alpha of 0.823 which was also computed from a pilot test
having a sample of 20 respondents.

The last tool that was utilized was the Skills Laboratory
Checklist. The checklist was accomplished by the researchers
to assess the subjects’ memory retention. A cronbach’s alpha
of 0.876) was computed from a pilot test having a sample of 20
respondents to measure its reliability and internal consistency.

Data Collection Procedure

Data gathering was done for 2 weeks during the month of
November. Junior nursing students enrolled in NCM 103,
Skills Laboratory in the first semester of school year 2017-
2018 were randomly selected to participate in the study. First,
the researchers checked the schedule of Junior Nursing
students and chose what section to get using Fishbowl
technique. After choosing the section that may be part of the
study, the researchers obtained consent from the professors
who are handling the chosen section. Using fishbowl
technique, researcher chose 15 respondents per session.
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The chosen students were given an informed consent with full
explanation about the voluntary nature of their participation.
After obtaining the informed consent, the students were
screened by assessing their health history through the use of
questionnaires to be answered by the students themselves.
Students who have medical problems were excluded from the
study.

After a thorough assessment of their health history, the subjects
who have met the inclusion criteria were given the State-Trait
Anxiety Inventory for Adults questionnaire (Form Y-1) which
measured their level of anxiety before the intervention. The
same questionnaire was given to the subjects after the return
demonstration to determine if the intervention had an effect on
the students’ anxiety after the return demonstration.

After answering the S-TAI for Adults questionnaire (Form Y-
1), the subject’s concentration was then tested using the Stroop
Effect Assessment Tool. The researchers administered the test
by asking the subjects to read a list of words, but the words
were printed in a color different to the word itself. After the
Stroop effect, the subjects had their pre-return demonstration
assessment through an objective checklist scored by the
researchers.

After completing the pre-return demonstration, the subjects
were then scheduled for aromatherapy before the actual return
demonstration starts. Prior to the aromatherapy procedure, the
researchers asked the students to void in order to avoid
distractions during the data collection. Students were asked to
refrain from leaving the room once the session has started.
These measures ensured that there were no alterations in the
effects of aromatherapy.

The lavender aromatherapy was carried through inhalation
after instilling 0.25 milliliters essential lavender oil diluted to
50 milliliters of water into an ultrasonic ionizer aromatherapy
diffuser. In the aromatherapy session, the respondents were
given 30 minutes to be exposed to lavender scent. Immediately
after the intervention, the State-Trait Anxiety Inventory for
Adults questionnaire (Form Y-1) was administered to measure
their level of anxiety; Stroop effect assessment tool for
concentration and; return demonstration to the respective
clinical instructor post-intervention.

Data Analysis

Data were entered into the Statistical Package for Social
Science version 21.0.0 software. A cronbach’s alpha of 0.906
(S-TAI), 0.823 (Stroop effect assessment tool), 0.876 (Return
Demonstration Sheet) were computed from a pilot test having a
sample of 20 respondents. Thus, the instruments used met the
minimum reliability coefficient as recommended by [43] and is
therefore reliable. The instrument may be used for the data
collection of the aforementioned research paper. Descriptive
statistics, specifically the mean, was used to identify the
average scores of the participants, both in the pre-tests and post

- tests. The study results were analyzed using a paired t-test to
determine the significant difference of the three tests.

Ethical Considerations

Institutional policies were followed including ethical approval
of the study site and of the Ethics Review Board. The
researchers obtained written consent from junior nursing
students after providing full disclosure of the study’s benefits,
risks, background as well as the respondent’s rights according
to their level of understanding. Prior to the implementation of
the study, researchers briefly mentioned how inhaling the
lavender essential oil at a certain period of time entails no
harm, instead intent to lower their anxiety before performing a
demonstration and boost their concentration and achieve a
higher return demonstration score. The participants also
received an explanation about the voluntary nature of their
participation and that withdrawal from the study for any reason
will not cause the subjects penalty or harm.

The researchers ensured that data confidentiality was observed
through which the researcher did not disclose any personal
information to anyone who were not involved in the study.
Privacy was made certain for the procedure was held in an
enclosed room. Those people who were not part of the study
were not allowed to enter inside the room therefore preventing
possible distractions. In addition to these, anonymity was
ensured through the use of class numbers when referring to the
participants.

Prior to the data collection, legitimate screening of the subjects
was done. Health history was obtained from the participants to
certify that the subjects were in optimum health before the
study took place. Upon the implementation, the presence of a
professional nurse was available to ensure that every action of
the researchers was made correspondingly to the nursing
standards and were ethically appropriate all throughout. Also, a
physician will be available in case medical intervention will be
needed in the situation. The inclusion and exclusion criteria
were meant to assure patients’ safety during the study. These
have been made so as to verify that the chosen subjects were
eligible to join the study. These were also meant to minimize
withdrawal events and to make sure that primary end-points of
study were reached.

The lavender that was used in the intervention was certified by
the Bureau of Food and Drug (BFAD) with the License to
Operate (LTO) number CCRR-NCR-CT-0458 to safeguard the
appropriateness and safety of the product.

Tokens of appreciation were given to the subjects and also to
those excluded ones after each session. To continuously
promote the well-being of the participants, assistance was
readily provided if the need arises. In case of any allergic
reactions, the researchers will initially assist the participants in
going to the university health service for a more meticulous
assessment on the condition and to be able to provide primary
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care. In addition to this, the researcher also ensured that the
chosen school is located near a tertiary hospital for emergency
situations that will be accompanied by two of the
experimenters and the health professionals present during that
time. In line with this, the researchers will shoulder all medical
expenses, inclusive of the prescribed medications/maintenance
drugs, hospitalizations, transportation, as well as possible
rehabilitations.

Although the administration of essential oils through the oral
and topical route reported to have side effects such as
gastrointestinal upset, and nausea & vomiting, several
literature reviews have revealed that no specific side effects
were noted with the use of aromatherapy oils via inhalation.
Hence, the advantages of the study outnumbered the risks.

Results

These data were tabulated, statistically treated, and analyzed.
Tables 1 — 3 showed the results of the t — tests conducted to
correlate the means of the pre-and post- tests scores for each
tests. The results presented were considered to be significant
having a p<0.000 values in all three variables, justifying the
effectiveness of the use of lavender aromatherapy in curtailing
the anxiety as well as improving concentration and increasing
memory retention of junior nursing students in a select
university in Metro Manila, Philippines.

Anxiety

The mean score of the pre — test in State-Trait Anxiety Tool
(Table 1) was 47.70 (SD = 11.05) and the post — test obtained
a score of 36.90 (SD = 10.95) signifying higher levels of
anxiety as compared to after administering the intervention.

Pretest Posttest
Mean | SD | Mean | SD t- Sigficance p-
Value value(Two-
tailed)
70 | 17| 52 | 12| 864 S .000
804 | 97 | 349 | 653 7
92 5

*Significant at < 0.05 level SIGNIFICANT

Table 2: Within-Group Comparison of STROOP among Level
111 Students (N = 55).

Memory Retention

While the pre- and post- test scores in their Return
Demonstrations (Table 3) displayed mean scores of 122.12
(SD = 22.84) and 138.27 (SD = 21.50) respectively, showing
an increase in their memory retention.

Pretest Posttest
Mean | SD | Mean | SD t- Sigficance p-
Value value(Two-
tailed)
122 | 22. | 138 | 21. 13 S .000

A2 |1 844 .27 | 50 3
73 93 27 | 57 00
7

Pretest Posttest
Mea | SD | Mea | SD t- Sigficanc p-
n n Valu e value(Two
e -tailed)
47.7 | 11.0 | 36.9 | 10.9 | 101 S .000
091 5 091 5 92
319 829

*Significant at < 0.05 level SIGNIFICANT

Tablel: Within-Group Comparison of STAI among Level 1ll
Students (N =55).

Concentration

The scores of the participants in the Stroop Effect (Table 2)
prior to the intervention was 7.08 (SD = 1.79) that decreased to
5.23 (SD=1.26), which also denotes that students had
noticeably improvements in terms of their concentration after
the exposure to lavender aromatherapy.

*Significant at < 0.05 level SIGNIFICANT

Table3: Within-Group Comparison of Return Demonstration
among Level 111 Students (N =55).

Discussion

The result in (Table 1) can be supported by the study of [44]
wherein the effect of aromatherapy in reducing nursing
student’s test anxiety was examined. The results concluded that
there is a statistically significant difference between the control
and the experimental group (p<0.05). Thus, proving that
aromatherapy can reduce the anxiety of nursing students.

The significant change in the aspect of concentration may be
due to another effect of lavender that can increase the alertness
of students therefore reducing the time of the completion of the
test provided. In a study conducted by Diego et al. (1998) [24]
to test the alertness among faculty and staff members of a
university, math computations were given prior and after the
aromatherapy session. The results from the EEG revealed that
participants were more alert and were able to complete math
computations faster. This is also supported by the study of Ali,
Ghadiri, Gorji and Koulivand (2013) [45] that lavender
aromatherapy can significantly affect the rate of errors made in
the mathematical and letter counting tests. In the presence of
the odor of lavender, the subjects made lesser errors.
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The positive effect of the lavender aromatherapy in the
improvement of memory was also due to another proven
benefit of lavender in improving the memory retention of
junior students. The study of Filiptsova et al. in 2017 [10]
conducted with 79 secondary students used memory for images
and memory for numbers as a tool to evaluate their memory.
Results showed that there was statistically significant
difference between the memory recall of control group and
memory recall of the two experimental groups. They noted that
the use of lavender essential oil yielded to enhanced short-term
memory, an improvement to the reaction time of memory, as
well as the attention span.

Conclusion

Anxiety prior to return demonstration is high among Filipino
nursing students which affects their performance. Findings
from this study revealed that lavender aromatherapy delivered
via diffuser decreases anxiety, improves concentration and
increases memory retention. Lavender aromatherapy is an
inexpensive, safe and easy therapy for Filipino nursing
students. Therefore, the use of lavender aromatherapy must be
included in the regular academic learning environment of
nursing students.

Limitations

This study focuses on the immediate effect of lavender
aromatherapy to third year nursing students’ anxiety,
concentration and memory retention in a selected university in
Metro Manila. This study will not test other proven benefits of
lavender.
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