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Abstract
Introduction   Vapor aromatherapy is one of the complementary therapies offered to address anxiety,
the most common psychological effect of chemotherapy. It has been consistently reported to reduce
anxiety among cancer patients and as such, vapor aromatherapy using the indigenous plant Cananga
odorata (ylang-ylang) was investigated for its short-term, immediate effect in reducing chemo-
therapy-induced state anxiety.
Methods Thirty four stage II and III female breast cancer patients aged 25 years and above with low
to moderate trait anxiety were randomly allocated to receive vapor aromatherapy using either
Cananga odorata (experimental group) or virgin coconut oil (control group), given once for 30 minutes
after their chemotherapy session. State anxiety was measured using the State-Trait Anxiety
Inventory Form Y before and after vapor aromatherapy.
Results No significant anxiety reduction was observed after vapor aromatherapy among participants
with low and moderate anxiety in both treatment groups. However, the state anxiety scores were
significantly lower in the experimental group when the low and moderate anxiety groups were
combined. The difference in anxiety reduction between the treatment and control arms was
significant in the moderate anxiety group but not in the low anxiety group.
Conclusion Cananga odorata VA conferred state anxiety reduction among Stage II and III breast
cancer patients undergoing chemotherapy who had moderate anxiety.
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nxiety is the most common  psychological effect
      of  chemotherapy. Studies have shown thatA patients undergoing chemotherapy have high anxiety

at the beginning and higher anxiety at the end.1

Anxiety may take form as situation anxiety, disease-
related anxiety, treatment-related anxiety, or as an
aggravation of  pre-treatment diagnosis. It is associated
with physical problems and may manifest as eating
difficulties, fatigue, indigestion, nausea or sleeping
difficulties.2

Aromatherapy is one of the complementary
therapies offered to patients in cancer clinics and
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hospitals to address anxiety. One of  its forms, vapor
aromatherapy (VA), is said to be an effective method
in managing stress and depression.3 In VA, inhaling
essential oil molecules may influence certain
neurotransmitters and brain chemicals that are
involved in the regulation of  mood and anxiety.4 A
number of  studies have revealed that VA consistently
reduced self-reported anxiety among cancer patients5,6

as inhaled essential oils are rapidly absorbed thereby
altering brain function fast.7 An example of an inhaled
essential oil is Cananga odorata (ylang-ylang), an
indigenous plant used prominently in the perfume
industry and in aromatherapy.8 It is often used as a
stress reliever and as such, was investigated for its
effectiveness in reducing chemotherapy-induced state
anxiety.

Methods
Thirty four female breast cancer patients were
randomly allocated to either Cananga odorata VA or
virgin coconut oil VA groups after preliminary
screening and baseline trait anxiety determination.
Their state anxiety was determined before and after
VA and their scores were compared. Ethics approval
was obtained prior to the study.

Women aged 25 years or older with stage II or
III breast cancer who had reached at least grade
school, who could read and write, who were to
undergo chemotherapy, and who were conscious and
coherent at the time of the trial were considered for
inclusion in this study. The following were excluded:
those with diagnosed psychiatric problems or took
anxiolytic medications prior to the trial; those who
had nasal infections and/or allergies which may
affect the inhalation of  VA; those who underwent
VA prior to this study.

Informed consent was obtained from the women
who passed the preliminary screening. The
participants’ demographic and clinical characteristics
were collected at baseline. Form Y-2 of  the State-Trait
Anxiety Inventory Form Y (STAI-Y) was
administered to obtain the participants’ baseline trait
anxiety. This served as a second screening. STAI-Y is
a self-report instrument used to quantify anxiety. It
consists of  two, 20-item subscales measuring state
anxiety and trait anxiety. State anxiety is, “a
transitory emotional state or condition of the human
organism that is characterized by subjective,
consciously perceived feelings of tension and
apprehension, and heightened autonomic nervous

system” whereas trait anxiety refers to, “relatively
stable individual differences in anxiety proneness, that
is, to differences between people in the tendency to
respond to situations perceived as threatening with
elevations in state anxiety intensity”.9 The English
version, accompanied by a Filipino translation of
the subscale items, was used in this study. A number
of  reliability and validity studies have provided
satisfactory evidence recommending the STAI-Y as
an instrument for studying anxiety in research and
clinical settings.

A score ranging from a minimum of 20 to a
maximum of  80 may be obtained from the STAI-Y,
with higher scores indicating greater anxiety. Trait
anxiety was classified as low (20-34 points), moderate
(35-49 points), high (50-64 points), or very high (65-
80 points) as patterned in a study.10 Participants
classified to have high or very high anxiety were not
considered for this study since people with high trait
anxiety exhibit state anxiety elevations more
frequently than people with low trait anxiety because
they consider a wider range of situations as dangerous
and/or threatening.9 State anxiety fluctuates as a
function of  the intensity of  a present stress, but the
perception of stress may greatly skew the state anxiety
appropriately associated with the given situation.9

These observations were considered to ensure that
the participants’ anxiety were due to chemotherapy
alone.

Women with low to moderate anxiety were then
assigned by unequal randomization (the most
statistically efficient randomization ratio for this study
as it maximized the statistical power for a given total
sample size) to either Cananga odorata VA
(experimental group) or virgin coconut oil VA
(control group). The essential oils were administered
through diffuser for 30 minutes post-chemotherapy
with the participants comfortably seated inside a
closed, 3 x 4 m air-conditioned room. Coffee was
used to eliminate the scent of either of the oils in
preparation for the subsequent sessions.

Form Y-1 was administered to the participants
after their respective chemotherapy sessions to obtain
their pre-VA state anxiety. Another Form Y-1 was
administered after their randomly assigned VA
sessions to obtain their post-VA state anxiety.
Participants were debriefed on the nature of the study
right after their respective trials. The STAI-Y was the
primary validated instrument used in this study. Form
Y-2 used a four-point Likert scale with the following
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categories: 1) almost never; 2) sometimes; 3) often,
and; 4) almost always. Form Y-1 also used a four-
point Likert scale with the following categories:
1) not at all; 2) somewhat; 3) moderately  so,  and;
4) very much so. Scores on both forms were obtained
by manual hand scoring as specified in its manual.
Scores obtained from Form Y-1 were used to compute
for the means and standard deviations of the two
treatment groups.

Means and standard deviations pre- and post-VA
were analyzed using a two-tailed t-test to determine
if there was a reduction in state anxiety that may be
attributed to VA. All outcome analyses were carried
out on an intention-to-treat basis.

Results
Table 1 presents the distribution of  the participants
according to demographic variables. No significant
differences in age, chemotherapy cycle, cancer stage,
and educational attainment were noted between the
experimental Cananga odorata and virgin coconut oil
control group. Table 2 shows that the baseline anxiety
of  the two study groups, as measured by STAI-Y
Form Y-2, was comparable.

No significant state anxiety reduction was
observed after vapor aromatherapy among
par ticipants with low and moderate anxiety,
respectively, in both treatment groups as shown in
Table 3. However, a significant reduction in state
anxiety was noted in the Cananga odorata group when
low and moderate anxiety  scores  were  combined
(P = 0.04). Table 4 shows a significant difference in
the reduction of state anxiety between the two study
arms among participants with moderate anxiety
(P = 0.05) but not among participants with low
anxiety (P = 0.58).

Discussion
This study highlighted the effectiveness of Cananga
odorata vapor aromatherapy in the reduction of state
anxiety when administered immediately after
chemotherapy.

State anxiety was observed to be reduced after a
30-minute period of  VA in the experimental group.
In this regard, it can then be inferred that Cananga
odorata VA is effective in reducing chemotherapy-
induced state anxiety on a short-term, immediate
basis. This finding is in line with a study wherein
short sessions of aromatherapy improved clinical
anxiety and/or depression experienced by cancer

Table 1.  Demographic profile of participants.

Demographic Cananga VCO p-value
Variable odorata (n = 17)

(n = 17)

 Age
25-35 0 3
36-45 4 3
46-55 9 8 0.26
56-65 3 2
66 above 1 1

Chemotherapy cycle
1 2 4
2 2 3
3 5 1 0.86
4 5 5
5 1 1
6 2 1

Cancer Stage
IIA 0 1
IIB 4 4

   *IIIA 9 7 0.85
IIIB 3 3
IIIC 1 2

Educational Attainment
Elementary 0 2
HS 3 3

   *College   10                  12 0.82
Post Grad 2 0
Vocational 2 0

*Majority Group

Table 2.  Baseline anxiety assessment of participants based on
Form Y-2.

Anxiety Level Cananga  odorata VCO p-value
(n = 17) (n = 17)

Low   7      6 0.50
Moderate 10 11 0.91
Total 17 17

patients.6 Moreover, this study further supported the
claim that one of the many benefits of aromatherapy
is anxiety reduction.11 The reduction offered by
aromatherapy was likewise exhibited in other studies
involving cancer patients in a palliative care setting4,12

and in a systemic review on aromatherapy and
symptom relief among cancer patients.5 A proposed
explanation was aromatherapy improved circulation,
relaxed muscular and nervous tissue, and sped up
waste product elimination.13
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Table 3.  State anxiety levels among participants pre- and post-
vapor aromatherapy

Groups Pre-VA Post-VA  Mean    P-value
Difference

Cananga odorata
Low 39.07 36.33 2.74 0.23
Moderate 55.03 45.52 9.52 0.09
 Total 47.11 40.12 7.02 0.04

VCO
Low 45.66 42.59 3.07 0.56
Moderate 52.44 47.62 4.82 0.22
Total 51.9 45.26 6.07 0.08

Table 4.  State anxiety reduction between treatment groups.

Anxiety Reduction Cananga  odorata VCO P-value
(n = 17)   (n = 17)

Low
  n 11   6
  Mean   2.08   3.08 0.58
  SD   3.66   3.26

Moderate
  n   6 11
  Mean 16.06   6.31 0.05
  SD   9.18   6.22

The widely regarded calmative properties of
Cananga odorata may also have contributed to the
state anxiety reduction among the participants in the
experimental group.14 Essential oils may exert positive
influences on a patient’s well-being upon entering the
body through the olfactory system or through
absorption via the skin. However, intervention
through massage aromatherapy alone and/or control
of breathing patterns may also account for its
anxiolytic affects.15

The Cananga odorata VA mean state anxiety
reduction, however, showed no significant difference
compared to that of  the control group. This could
mean that the state anxiety reduction in the
experimental group was probably due to a placebo
effect. The state anxiety scores may have diminished
while focusing on the Cananga odorata scent, or
perhaps, the non-fragrant control, virgin coconut oil,
may have been relaxing in itself. The observed state
anxiety reduction could have been a result of  the

participants’ expectations regarding the pleasant effect
of  VA. Cognitive or psychological mechanisms of
odor transduction may confound pharmacological
effects of aromatherapy in humans.

The investigators also made use of  only one
closed room alternated daily for both study groups.
The essential oil was applied to the diffuser only once
before VA sessions began. It is possible that the largest
effects were seen on the first batch of participants
undergoing VA where the concentration of  the
essential oil was at its highest. Room structure and
design was not controlled, nor modifiable by the
investigators.

When subgroup analysis was obtained, data
showed a significant state anxiety reduction among
those with moderate anxiety in the experimental
group. This is incongruent with a study on lavender
aromatherapy where the authors concluded that
lavender had anxiolytic effects in humans under
conditions of  low anxiety. No conclusions were
drawn for high anxiety or clinical anxiety disorders.16

The absence of significant state anxiety reduction in
participants with low pre-VA state anxiety may be
explained by very small changes in state anxiety that
cannot be measured using the STAI-Y.17 The
minimum score that can be obtained is 20. Those
participants with pre-VA state anxiety score of  20 will
not yield a lower score even if there was a greater
reduction value expected.

Safety testing on essential oils has shown
minimal adverse effects.18,19 Only two out of the 17
participants in the experimental group and one out
of  17 in the control group complained of  having
headache after the VA session. No other side effects
were noted. According to the majority of  participants,
the odor of  the VA was pleasant.

As supported by the data presented, it is therefore
concluded that Cananga odorata VA conferred state
anxiety reduction among Stage II and III breast
cancer patients undergoing chemotherapy who had
moderate anxiety.
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