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ESSENTIAL OILS: PSYCHOPHYSIOLOGICAL REACTION AND CHANGES
IN COGNITIVE PROCESSES

This article presents the results of the research of specificity of psychophysiological reactions and changes in the cognitive pro-
cesses as a result of using ephemeral oils by means of a classical experimental study with the use of a polygraph. Theoretical analysis
of scientific publications of recent years on this topic was carried out. The scientific novelty of the research consists in specifying the
effects of different types of ephemeral oils, determined by their complex influence — activity or quiescence. The effect of stimulating and
sedative essential oils on the processing of cognitive processes and changes in the human body, as well as the effect on these charac-
teristics of the subjective perception of the fragrance. As a result, significant differences in the speed of cognitive processes depending
on the type of ether oils and associated psychophysiological reactions were revealed. Specifically, the activation of the nervous system
in the inhalation of stimulating oils with a decrease in the speed of thought processes and a decrease in concentration, and the opposite

effect in the action of sedative oils.
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Problem Statement. The history of the use of essential
oils dates back to about 5,000 years ago and is closely
linked to China and Egypt. At that time, oils were used not
only for embalming the body, but also as antiseptics, in the
construction of pyramids and wound healing. Since the end
of the last century, there has been a growing interest in
scientific community in aromatherapy, a form of alternative
medicine that uses plant essential oils. This is accompa-
nied by the increase in scientific work on "essential oils",
"aromatherapy" and the study of their effects on the human
body and psyche. In the literature of the 90s of the last
century you can find descriptions of the complexity of find-
ing relevant sources on this topic, now it is invisible. Ac-
cording to experts, the volume of the aromatherapy market
is growing by 6-8 % every year. It happens due to the
growing demand for organic products and the growing em-
barrassment of people's own health. A busy lifestyle en-
courages consumers to turn to a quick and evidence-based
way to resolve situational queries. Therefore, due to the
high popularity of this product, the interest of scientists in
the effectiveness and feasibility of its use increased. There
is very little work that would gather a larger array of infor-
mation that would combine research on the effect of essen-
tial oils at different levels of perception — physiological and
mental. In particular, there is a gap in research related to
cognitive processes and their speed, depending on the use
of different types of oils, particularly, sedatives and stimu-
lants. Therefore, this work is an attempt to summarize the
material developed on this topic so far and to expand
knowledge about the influence of essential oils on psycho-
physiological reactions and cognitive processes.

The aim of this article is to investigate the dynamics of
psychophysiological response and changes in cognitive
processes as a result of the use of essential oils. Particular
attention was paid to the symptom complexes of sedative
and stimulating effects of oils and the speed of cognitive
processes. The study used the design of a classical exper-
iment, involving the control and two experimental groups.
The practical value of the results lies in justifying the use of

essential oils and clarifying the feasibility of their practical
use in accordance with the expected impact. The increase
in the speed of cognitive processes and the activation of
the sympathetic nervous system, which will be observed in
the corresponding physiological reactions, will indicate the
effectiveness of stimulating oils, and the opposite reaction,
the effectiveness of sedative oils.

Literature Review. Essential oils are volatile, natural
complex compounds that have a strong odor and are
formed in aromatic plants as secondary metabolites. The
International Organization for Standardization [6] has de-
fined essential oils as "a product obtained from natural raw
materials of plant origin, prepared by the steam distillation,
after separation of the aqueous phase." Inhalation and
external use of these oils are the basis of aromatherapy —
the therapeutic use of aromatic oils of plant origin to im-
prove physical and spiritual well-being (The American Her-
itage® Medical Dictionary). In recent years, this type of
alternative medicine has become quite popular.

The formation of the effects of odors of aromatic sub-
stances on the physiological systems of the body is due to
changes in the neurophysiological activity of the structures
of the limbic system, the inclusion of the pituitary-
adrenaline system. These effects are largely due to the
multicomponent composition of the odor, close in chemical
structure and biological action to endogenous compounds
involved in the bioregulation of physiological systems of the
body [10, c. 1332]. To describe the mechanisms of the
effect of aroma on the human body, two hypotheses were
proposed — pharmacological and psychological [4, c. 36].
This distribution emphasizes the effect of essential oils at
different levels of odor perception.

The pharmacological hypothesis assumes that the influ-
ence of different aromas on mood, physiology and behavior is
due to the direct and intrinsic ability of the odor to interact and
affect the autonomic nervous system/central nervous system
and/or endocrine system. In order to study this effect based on
the fixation of physiological changes in the body under the
influence of essential oils, the dynamics of changes in brain
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wave activity [7, 8], heart rate [15], and skin conductivity [11, 9]
are estimated. The overall results of these studies showed
that the stimulating effect of oils increases heart rate and elec-
trodermal activity, activates beta and suppresses theta
rhythms of the brain. Sedation reduces skin conduction and
pulse, stimulates alpha and theta rhythms.

The psychological hypothesis is not the opposite of the
pharmacological one, but rather complements it. It sug-
gests that odors affect emotional learning, conscious per-
ception, and beliefs/expectations. The central statement of
the psychological hypothesis is that reactions to odors are
studied through association with emotional experiences,
and that they acquire the properties of related emotions
and themselves exert concordant emotional, cognitive,
behavioral, and physiological effects [4]. Olfactory efferents
have a unique direct connection with the neural substrates
of emotional processing and memory processing. Therefore,
an approval or dislike of the aroma is directly related to the
fact that there is a change of mood. For example, Villemure
and colleagues [14, c. 104] found that only odors that partic-
ipants described as pleasant can improve mood, reduce
anxiety and unpleasant pain, while unpleasant odors worsen
mood and emotional effects of pain. And the results of a
study by Campenni and colleagues showed that no matter
what odor was present or not at all, the setting that the am-
bient odor "relaxes" reduces heart rate and skin conduction,
and the setting that the ambient odor "stimulates", increases
heart rate and skin conductivity [2, c. 1126]. These results
show that the chemical nature of the odor itself plays a sec-
ondary role in the emotional and subjective changes that
occur in the presence of the odor, and that the very meaning
of the aroma causes the corresponding psychological and/or
physiological reactions. Therefore, when studying the effect
of essential oils should take into account both pharmaco-
logical and psychological hypotheses for a more accurate
and extensive study of this subject.

Methodology. The study of the dynamics of the psycho-
physiological response and changes in cognitive processes
as a result of the use of essential oils had two questions:

1) Do psychophysiological reactions of a person
change in response to the stimulus in the form of the aro-
ma of essential oils?

2) Does the use of essential oils affect the course of
cognitive processes?

Particular attention was paid to the symptom complex-
es of sedative and stimulating effects of oils and the rate of
these processes.

The study involved 50 people, of whom 25 men (50 %)
and 25 women (50 %) aged 18 to 28 years. The average
age of the sample was 24.5 years. To determine changes
in cognitive processes, three methods were used — a test
for the presence of cognitive impairment, a test for concen-
tration and IQ-test of the Raven's progressive matrices
test. A polygraph was used to record physiological changes
in the body of the respondents, the choice of which is due
to its ability to record a large number of physiological
changes and fluctuations in the objective parameters of the
activity of the human nervous system.

The study used the design of the classical experiment.
Respondents were randomly divided into three groups: the
first experimental, which received a mixture of oils with a
stimulating effect, the second experimental — a mixture of
oils with a sedative effect and the control group, whose
members inhaled perfumed water. The subjects them-
selves were not informed about the claimed effect of the
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fragrance that was presented to them. Polygram recording
began with direct inhalation of the aroma and monitoring of
physiological changes on the polygraph. After 2-3 minutes,
a survey of subjective perception of aroma was conducted.
After completing the first part of the experiment, the subject
moved on to the second: testing the features of cognitive
processes. Before the start of each test, the subject inhaled
the aroma. The time during which the respondents com-
pleted the tasks was also recorded.

Results. Analysis of the polygram by descriptive-
individual method revealed a number of psychophysiologi-
cal changes in the body of the subjects. In the case of us-
ing a mixture of essential oils with a sedative effect, the
respondents noticeably slow down breathing and reduce
the skin-galvanic reaction, which gives grounds to talk
about reducing stress and directing the resting state. This
result is achieved in 3-4 minutes after the first presentation
of the stimulus (aroma) (Fig. 1).

When using a mixture of essential oils with a stimulat-
ing effect after 2-2.5 minutes, the subjects' respiration ac-
celerated, the skin galvanic reaction, tremor and jumps in
the level of oxygen in the body increased (Fig. 2).

This reaction corresponds to the assumption of the sympa-
thetic nervous system as a result of the use of stimulating es-
sential oils. In the case of placebo (control group) no changes in
the psychophysiological state were detected (Fig. 3).

The Kruskal-Wallis test for three groups was used to
process the data obtained by testing. As a result, the fol-
lowing values were obtained: there are no differences be-
tween the groups in the time spent on the test for cognitive
impairment, but there is a significant difference in the time
spent on the test of attention and Raven's progressive ma-
trices test. The group that received the stimulant oils spent
more time taking the concentration test than the group with
the sedative oil. Essential oils also had a significant effect
on the mental activity of the respondents: the group with a
mixture of sedative action passed through the Raven's
progressive matrices test longer than the group with a mix-
ture of stimulant action (Table 1).

An analysis of the subjective perception of aroma and
its effect on changes in cognitive processes showed that
respondents who were irritated by the smell spent more
time solving Raven's progressive matrices test than those
who liked the smell. The least time was spent by subjects
in whom the aroma did not evoke feelings (Table 2).

Subsequent actions made it possible to determine that
this time difference is caused by the qualitative composition
of groups according to different subjective perceptions. The
50 % group that liked the fragrance consisted of respond-
ents who received stimulant oils and another 50 % who
received sedatives, so the result was averaged. The ones
subjected to the influence of stimulative essential oils were
the fastest to complete the test. The majority (75 %) of the
subjects who were irritated by the smell inhaled perfumed
water, and the rest — a mixture of oils that cause a sedative
effect, which helped to obtain the longest period of time.

The specifics of the dynamics of psychophysiological reac-
tions and changes in cognitive processes as a result of the
use of essential oils have been studied. Based on the ob-
tained data, it was found that essential oils have a significant
effect on both psychophysiological responses and the course
of human cognitive processes. Stimulating essential oils pro-
voke stress, activation of the sympathetic nervous system and
accelerate the passage of cognitive processes, in contrast to
sedative oils, which cause calm and slow cognitive processes.
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Fig. 1. Polygram of the subject who was exposed to a sedative mixture of essential oils
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Fig. 2. Polygram of the subject who was exposed to a stimulating mixture of essential oils
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Fig. 3. Polygram of the subject from the control group
Table 1

Comparison of groups b

time of concentration tests and Raven's progressive matrices test

The action of oil t (min) The action of oil t (min) p (Kruskal-Wallis)
Concentration test stimulating 1.71 sedatives 1.20 <.001
stimulating 1.71 placebo 1.30 0.212
sedatives 1.20 placebo 1.30 0.256
Raven's progressive | stimulating 16.3 sedatives 20.5 <.001
matrices test stimulating 16.3 placebo 26.4 0.212
sedatives 20.5 placebo 26.4 0.256

ISSN 2708-6038 (Online), ISSN 2518-1378 (Print)




~ 30 ~ B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka

Table 2
Comparison of groups by subjective perception of aroma by the time of passage of Raven's progressive matrices test

Subjective feelings t (min) Subjective feelings t (min) p (Kruskal-Wallis)
Raven's progressive | like 17.9 no sensations / | do not smell 14.0 0.002
matrices test like 17.9 annoying 22.2 0.018
no sensations / | do not smell 14.0 annoying 22.2 0.066

Discussion. The use of essential oils has a marked ef-
fect on changes in psychophysiological reactions and cog-
nitive processes. Essential oils stimulation effect provokes
increased breathing, increased dermal and galvanic reac-
tions, accompanied by increased acidity in the body and
increased tremor. This means that the sympathetic nervous
system, which is responsible for the overall increase in
activity of the body, is activated. The sedative effervescent
oils slow down breathing and reduce the dermal and gal-
vanic reaction, thus relieving the tension.

Cognitive processes are also altered by the use of es-
sential oils. Stimulation oils reduce the concentration of
attention compared to sedative oils. The latter, in turn, im-
pair the thinking process, respondents needed more time
to solve the tasks of the intellect test. Stimuli are used to
help the process to continue. Therefore, the answers to the
research questions were obtained.

The study of the effects of essential oils on the body
and the sense of well-being of people opens up great pos-
sibilities in marketing and medicine. Thus, studying the
effects of certain oils will help to indicate their specific ef-
fect and provide reliable information on their use in aroma-
therapy, the popularity of which in recent years is growing
rapidly. The prospect of further research could be a repeti-
tion of our experiment, but with the involvement of more
participants and a more in-depth analysis of the effects of
essential oils on cognitive processes. As there are already
enough studies on psychophysiological reactions, including
this one, it is necessary to focus on the study of changes in
the psychological state of people as a result of the use of
oils, because there is a shortage in this aspect itself.
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CMNELMU®IKA NCUXODI3IONONYHOI PEAKLIT TA 3MIH Y KOrHITUBHUX NPOLIECAX
AK PE3YJIbTAT BUKOPUCTAHHA E®IPHUX OIIA

IMpedcmaeneHo pe3ynbsmamu AocnidxeHHs1 cneyugiku ncuxodpizionoziyHux peakyili ma 3MiH y Ko2HimueHuUX npoyecax yHac/i0oK eukopuc-
maHHs1 egbipHux onili 3a AOrOMO2010 K/1aCUYHO20 eKCriepuMeHmy i3 3acmocyeaHHsIM nosizpacgha. [fpoeedeHo meopemuyHull aHani3 HayKosux
ny6nikayili ocmaHHix pokie 3a 3a3Ha4eHol memamukoro. Haykoea Hoeu3Ha OocCiOeHHs1 nosisizae y eueyeHHi Oii pi3HuUx eudie edpipHux oniti,
8U3HaYeHOI iXHiM KOMIM/IeKCHUM 8MNsIu8oM — akmuei3ayiero yu 3acrokoeHHsIM. [ocniodxeHo ennue cmumynsiyiliHux i ceAamueHux egipHux oniti Ha
nepebiz ko2HiMueHuUX npoyecie ma 3MiHU 8 op2aHi3mi TFOUHU, a MaKoX enyiue Ha Ui xapakmepucmuku cy6'ekmueHo20 crnpuliMaHHsI apomamy.
BusieneHo 3HayHi po36ixHocmi y weudkocmi Ko2HiMuUeHUX npouyecie 3anexHo eid audy eghipHux onili ma cynymHi eupaxeHi ncuxodgiziono2iyHi
peakuii, 30kpema akmueisayiro Hepeoeoi cucmemu npu eAuxaHHi cmumynrYUX onill 3i 36iNbLWeHHAM weudKocmi MucsIeHHe8UX Npouyecie i 3HU-
JKeHHSIM KOHUeHmpauii ma npomunexHul e¢gpekm 3a dif cedamueHux onit.
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