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Abstract
There is growing evidence that aromatherapy can improve patients stress and refreshment levels. Also, an explanation
to patients of the anticipated pharmacological effects of drugs may serve to improve compliance and to enhance subjective
treatment beneﬁt. Here, we aimed to examine the effectiveness of counseling as a means of improving the stress-reducing efﬁcacy of bergamot oil and the concentration-improving effect of rosemary oil in 23 healthy young women. Efﬁcacy was
evaluated by using a self-reported questionnaire and multi-dimensional fatigue inventory-20 (MFI-20) as subjective indicators, together with near-infrared spectroscopy (NIRS)-evaluated blood ﬂow in the inferior frontal cortex and amylase concentration in saliva as objective indicators. Counseling combined with bergamot aromatherapy signiﬁcantly improved physical
fatigue and mental fatigue and also improved sleepiness, concentration, and activity (p＜0.01, p＜0.05). Counseling combined with rosemary aromatherapy signiﬁcantly improved motivation (p＜0.05). Regional blood ﬂow in the inferior frontal
cortex was decreased totally. Especially partial right ﬁeld of the prefrontal cortex area was decreased signiﬁcantly by exposure to bergamot oil with counseling. By contrast, rosemary oil with counseling was decreased signiﬁcantly in partial left of
the prefrontal cortex area. Interestingly, we found that levels of salivary amylase (a sensitive biological marker of stress)
were increased by counseling in subjects with low scores for resilience (capacity of individuals to resist stress). This ﬁnding
may indicate that counseling was stressful to these subjects. Overall, our results indicate that counseling intervention increased the effectiveness of aromatherapy. Focused counseling taking account of behavioral differences between individuals
may be a promising strategy to maximize patients beneﬁt.
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Introduction

Counseling patients about the expected efﬁcacy of treatments may improve the outcome, because individuals may
modify or improve an aspect of their behavior in response to
their awareness of being observed — the so-called Hawthorne
effect1). However, to evaluate the effectiveness of counseling,
it is desirable to use objective rather than subjective measures.
One way to do this is to examine blood ﬂow changes in the
prefrontal area of the brain noninvasively by using near-infrared spectroscopy (NIRS)2). In previous work, we showed that
aromatherapy improves subjective indicators such as mood
and motivation3), and we also found that counseling enhances
the effect of a revitalizing drink4) .
Here, we aimed to examine the effects of aromatherapy using both subjective indicators (a self-reported questionnaire
and the multi-dimensional fatigue inventory-20, MFI-20) and
objective indicators (changes in cerebral blood ﬂow evaluated
by NIRS and salivary amylase level as a measure of stress).
We also examined the effectiveness of counseling as a means
of improving the stress-reducing efﬁcacy of bergamot oil and
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the concentration-improving effect of rosemary oil. In addition, we examined whether inter-individual differences in response to counseling might be related to differences in subjects resilience, which may reﬂect capacity to achieve selfimposed targets 5).
This study was approved by the Keio University Faculty of
Pharmacy Medical Ethics Board (permission number 1412022), and was registered at University Hospital Medical Information Network (http://www.umin.ac.jp), registration number
UMIN000022249.
2.

Methods

2–1. Aroma oil
Citrus bergamia ( Seikatsu no Ki , Lot No. 5) and Rosmarinus ofﬁcinalis ( Seikatsu no Ki , Lot No. 54) were used as
bergamot oil and rosemary oil. Six drops of oil were added to
80 ml of water (4％ solution), and the solutions were placed in
diffusers (Aroma delight, YCHO-JIN). A diffuser was run in
the test room (size 73.1 m2) during the trial.
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