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Scented Formulations: Dual Effects of a Fragrance in Diverse Formulations

A. Springer, D. Schicker, 1. Holland, J. BlaaR, P. Staib, J. Freiherr

Fragrances play a vital role in daily life, particularly in products like body wash. Achieving a consistent fragrance performance
across different formulations within a product line can be challenging due to matrix effects. In our study, we induced stress
and boredom in participants, then had them use three scented formulations: liquid shower, liquid bath, and solid bath. Ques-
tionnaire data show that the scents were consistently perceived as intense, pleasant, and familiar, successfully stimulating the
olfactory system to achieve an invigorating as well as a relaxing effect. The emotional effects were consistent across formulation
types, with the tested scent not only significantly reducing boredom but also significantly relieving stress. Overall, our study
demonstrates the positive psychological impact of scented formulations on different aspects of mood and well-being, across
different formulation types. The methods employed represent a valuable procedure to test and substantiate cosmetic product

efficacy and claims.
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Motivation

Fragrances play a central role in cosmetic cleaning prod-
ucts and can even have specific positive effects on mood
and well-being [1,2,3]. Moreover, effectiveness in terms of
“mood, emotion & well-being” has recently been identified
as one of five dimensions in skin cleansing and is thereby
of high relevance in corresponding product performance [4].
Aromacological research has meanwhile found its way into
the development of attractive, innovative consumer products
and studies on the effect of fragrances are used for claim
support in line with the requirements of the EU Cosmetic
Products Regulation. According to the Cosmetic Products
Regulation VO (EC) No. 1223/2009, product performance
and advertising claims have to go hand in hand to choose
— wherever required — the given efficacy tests. The resulting
claim support has to be included in the product information
file (Regulation (EC) 1223/2009, Article 11).

Although no standardized testing method is specified, a
placebo-controlled randomized blinded trial is preferred to
demonstrate that the effect is solely product-related and not
influenced by external factors [5]. Fragrance compositions of
cosmetic products can differ significantly, affecting their psy-
chological impact. The release and effect of fragrances can
be influenced by various factors, such as the base, volatility,
polarity, and retention. Some studies have explored fragrance
release effects in emulsion-based and surfactant systems.
Salts, such as sodium chloride, might also affect fragrance re-
lease in cosmetic formulations, but further research is needed
to elucidate these effects [6,7,8,9]. Within this study, we in-
vestigated the psychological effects of a specific, tailor-made

fragrance in three different product types: liquid shower,
liquid bath, and solid bath formulations. Additionally, we
were interested whether a single fragrance can elicit not only
stress-relieving but also boredom-reducing effects.

Method

In the current study, the psychological effects of an odor on
stress and boredom were examined by a standardized psycho-
logical questionnaire in a randomized placebo-controlled man-
ner using three products according to the following paradigm
(Figure 1).

Each participant took part in two sessions, consisting of two
sub-sessions. Whereas the first and second sessions differed
in terms of the emotion induction (boredom or stress), the
sub-sessions differed regarding the applied product (scented
product versus placebo of the same formulation type that
was consistent across sessions). The order of the sessions and
sub-sessions was pseudorandomized. After a baseline measure-
ment (pre), including a psychological questionnaire (Figure 1:
(1) Baseline), emotion induction was performed to set the
participant either in a bored or a stressed state. For boredom
induction, participants played a peg-turning task similar [10]
that required long waiting periods. For stress induction, nega-
tively arousing images [11] were presented to the participants,
such as images of a spider, an accident or war. Subsequently,
participants filled out the psychological questionnaire again
(during measurement, Figure 1: (2) Emotion Induction Block).
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Testing Block). In total, 75 healthy adults
(25 male, 50 female) participated in the
study. The data before (“pre”), during
("dur”) emotion induction and after
("post”) product application were statistically analyzed.

The psychological questionnaire included the PANAS question-
naire [12], as well as questions directly examining acute emo-
tions of boredom and stress. Additionally, psychophysiological
data was recorded for further research questions (not included
in this article).

The test products were as follows:

e scented liquid shower formulation (INCl: Aqua (Water),
Sodium Laureth Sulfate, Butane, Glycerin, PEG-40 Hydro-
genated Castor Oil, Parfum (Fragrance), Iris Germanica
Root Extract, Vetivera Zizanoides Root Qil, Cupressus Fu-
nebris Wood Qil, Juniperus Mexicana Qil, Prunus Amyg-
dalus Dulcis (Sweet Almond) Qil, Limonene, Citronellol,
Linalool, Coumarin, Sodium Levulinate, Sodium Anisate,
Isopropyl Palmitate, Hydroxyethylcellulose, Sorbitol, Citric
Acid, Sodium Hydroxide, Propane, Isobutane)

ADVERTISEMENT

Fig.1 Experimental paradigm to measure the psychological effect of scented formulations
(R = randomized order; PL = Placebo; SP = Scented Product)

e scented liquid bath formulation (INCI: Aqua (Water), Sodi-
um Laureth Sulfate, Cocamidopropyl Betaine, Coco-Gluco-
side, PEG-40 Sorbitan Peroleate, Parfum (Fragrance), Glyc-
erin, PEG-18 Glyceryl Oleate/Cocoate, Iris Germanica Root
Extract, Vetiveria Zizanoides Root Oil, Cupressus Funebris
Wood OQil, Juniperus Mexicana Oil, Simmondsia Chinensis
(Jojoba) Seed Qil, Citronellol, Coumarin, Linalool, Limonene,
Sodium Levulinate, Sodium Anisate, Sodium Chloride, Cit-
ric Acid, Denatonium Benzoate, Glycine Soja (Soybean) Qll,
Tocopherol, Cl 14700 (Red 4), Cl 15985 (Yellow 6))

e scented solid bath formulation (INCI: Sodium Chloride,
Parfum (Fragrance), Iris Germanica Root Extract, Vetiveria
Zizanoides Root Oil, Rhodiola Rosea Root Extract, Cupres-
sus Funebris Wood Oil, Juniperus Mexicana Oil, Simmond-
sia Chinensis (Jojoba) Seed Qil, Citronellol, Coumarin, Lin-
alool, Limonene, Polysorbate 20, Glycerin, Aqua (Water),
Glycine Soja (Soybean) Qil, Tocopherol, Cl 14700 (Red 4),
Cl 15985 (Yellow 6))
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Fig.2 Participants consistently perceived the scented products (SP) as more

indicating successful olfactory stimulation (***p < .001).

The fragrance concentrations of the scented versions were
comparably high for all three products. All fragrance-free ver-
sions of the formulations (placebo) contain the same ingredi-
ents except Parfum (Fragrance). The remaining mass percent-
age was filled with Aqua (Water).

Results

Participants consistently perceived the scented products as
more intense, arousing, pleasant, and familiar compared
to the placebo, indicating successful olfactory stimulation
(Figure 2).

The emotion induction tasks effectively induced feelings
of boredom or stress among participants and significant-
ly decreased the evaluation of the positive PANAS items
(p<0.001 respectively, Figure 3 and 4: pre vs. dur). Where-
as stress induction significantly increased the evaluation of
the negative PANAS items (p<0.001), the boredom induc-
tion had no significant effect on the negative affect scores
(p > 0.80).

Analyzing the effects of the product application did not reveal
significant interaction effects with the matrix. Thus, combining
the results across different product types, the scented prod-
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Fig.3 Positive PANAS items before (pre) and after boredom induction
(dur) and after application (post) of the scented product (SP) or the pla-
cebo (PL) (***p < 0.001).

intense, arousing, pleasant, and familiar compared to the placebo (PL),

ucts showed significant boredom-reducing and stress-relieving
effects in comparison to the placebo, indicating their posi-
tive psychological effect on mood and emotional well-being
(p< 0.001 respectively, Figures 3 and 4, dur vs. post). The
application of the scented products resulted in a 15-fold higher
increase in stress and 20-fold higher increase in boredom in
positive mood scores for the scented products compared to the
placebo. This also highlights that the mood improvement was
meaningfully higher for the scented products, amplifying the
positive effects of mood enhancement.

Discussion

Emotion Induction

Our results indicate that both stress and boredom were
measurably and significantly induced, showing the suitabil-
ity of the experimental paradigms. It should be emphasized
that, on recommendation of the ethics committee, subjects
with high levels of anxiety were excluded from the study to
avoid the risk of further psychological distress during emo-
tion induction scenarios. However, this might have led to a
distortion of the target group. Taking a bath or shower are
ideal practices to reduce the effects of the negative state
of mind [13,14], for which the products investigated in this
study would be suitable. For subjects with high levels of anx-
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Fig.4 Positive PANAS items before (pre) and after stress induction (dur)
and after application (post) of the scented product (SP) or the placebo
(PL) (***p < 0.001).
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iety, we assume that our applied stress induction would be
even more effective, but no conclusion can be drawn as to
whether the product effects would be stronger or weaker.

The PANAS results indicate that the boredom induction did
not increase negative emotions. This moment of boredom
tended to describe a meditative and emotionally neutral
state in which the subject forgot about time by staring at
the screen. On the other hand, boredom can also trigger
aggression and stress in a negative state, creating an un-
pleasant drive. However, this effect was not studied here.
Analogously, stress can also be described in several aspects,
such as excitement, social anxiety or pressure to perform.
In this study, the authors focused on the stress that oc-
curred after looking at catastrophic images, implying the
fear of injury and empathy with those affected. The results
have shown a significant measurable effect on the nega-
tive emotion scale. Since numerous emotions or emotional
states can be addressed with cosmetic products, such as
skin cleansing formulations [4], the authors recommend al-
ways using the emotion induction that suits the desired and
assumed product performance.

Not to be underestimated is the interaction with the exper-
imenter and the experience of a test situation, especially if

scented formulations | fragrances

the study is conducted in the laboratory. Whereas laboratory
studies enable standardized study designs with better vari-
able control, it cannot be confirmed or refuted whether the
measured effects would be exactly as high under realistic con-
ditions. Field studies could shed more light on this as they are
conducted in a more realistic and everyday environment.

Product Application

Although the purpose of the products was to be used
during a bath or shower, the odor of the respective product
was applied via an olfactometer. Consequently, although
we directly investigated the effects of the fragrances, we
did not examine possible interaction effects with the over-
all bathing or showering procedure, such as skin feeling
or foam experience. This made it possible to exclude also
other influencing factors and uncertainties, such as water
temperature, water hardness, reactions to light, type of ap-
plication or discomfort caused by the presence of the sci-
entist during a private moment, such as a personal hygiene
routine. Nevertheless, it cannot be excluded that these fac-
tors could have synergistic or antagonistic effects on the
product effect. Using the olfactometer also ensured the ex-
clusion of influences of other senses like touch or vision.
Package design, for example, could also have an impact on
the emotional effects and interact with the olfactory effect.

WHEN DO WE FEEL GOOD? L
WHEN WE GIVE OUR BODY THE CARE IT NEEDS.
AND WHEN A FRESH SCENT SURROUNDS US, \
LIKE A PART OF OUR PERSONALITY.

DULLBERG

KONZENTRA

WE LOOK FORWARD
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Whereas studies in well-equipped experimental rooms con-
trol for external factors like light or room temperature and
additionally allow the use of psychological measurement
methods such as EEG, heart rate or skin conductance, a
real laboratory or even real-life situation is recommended
as a supplement for future research.

The study involved three different rinse-off products con-
taining defined floral fragrances. Despite the given matrix
differences of the three formula bases, i.e. body wash, bath
oil and bath salt, the study confirmed that all products
showed comparable emotional effects. These results sug-
gest that it is possible to achieve comparable scent-induced
emotional effects by cosmetic rinse-off products irrespec-
tive of their formulation bases.

Interpretation of the emotional effect

The results illustrate that by applying the fragrance after
stress induction, the participants became calm, and after
boredom-induction, they were reactivated. What is remark-
able here is that stress and boredom are opposite emotion-
al states that cannot occur simultaneously. The presented
scents within the three products were able to both calm the
stress state and activate the boredom state depending on
the initial situation. This can be interpreted as a rebalancing
and even an adaptogenic effect.

The effect of scents has a strong correlation with positive
memory or negative experience of the test subjects. Since
this can also depend on the age and experiences of the test
subjects, it is important to represent the target group of po-
tential consumers. It is further hypothesized that in practice
consumers might smell the product before purchase and
only after acceptance use it for the period considered in the
study and perceive the effect. In this study, subjects were
selected without prior differentiation of scent preference.
Nevertheless, the evaluation of the results showed that the
subjects found the scent mostly appealing. Thus, the au-
thors conclude that the transferability to practice is never-
theless given. However, one factor that was not considered
in this study is the investigation of test subjects who did not
find the fragrance appealing based on personal preference.

In addition, the subjects were informed about emotion in-
ductions before the experiment, which could also cause a
bias. This was necessary due to the requirement of the eth-
ics committee, but it could influence the results due to the
expectation of a stress- or boredom-associated experimen-
tal paradigm. This could result in placebo or nocebo effects,
which intensifies the positive or negative emotion induc-
tion, respectively. However, the effect should have occurred
with both the placebo and the test sample, so that it bal-
anced out and should not influence the results. At the same
time, an intensifying or weakening emotional effect could
be expected from the product application, which directs the
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focus of the test persons to this specific emotion. However,
this is transferable to consumers who buy products that are
marketed with a similar advertising claim. Likewise, this can
be transferred to situations where consumers deliberately
expose themselves to stressful or boredom-inducing factors
expecting a compensatory effect from the use of a product
with psychological claims.

Furthermore, it was shown that scent application enhanced
positive mood after stress induction by a factor of 20 and
after boredom induction by a factor of 15 compared to the
placebo. However, it should be considered that the specific
scent composition itself might not have produced this ef-
fect, but rather only the conscious presence of any scent.
Furthermore, it has been shown that even unconsciously
perceived scents may have stress-reducing effects, as has
been measured by PANAS, hormone concentration and
brain activity [15]. To exclude these aspects, it is recom-
mended to perform an emotional deflection study with sev-
eral scents to verify the most effective scent, analyze their
chemical composition in more detail and compare them
with psychological effects from the literature.

Although this study has its limitations in terms of transfer-
ability to real-life situations, it is, according to the current
state-of-the-art, a suitable way to prove that the psycho-
logical effect can be clearly related to the fragrance of the
tested cosmetic product.
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Conclusion

This study provides evidence for the effectiveness of scent-
ed products in enhancing mood, reducing boredom, and
relieving stress of surfactant-based rinse-off products in
three different matrices. The findings highlight the poten-
tial of these products to rebalance emotional states and
contribute to overall well-being, independently of the ma-
trix. Further research is needed to explore specific fragranc-
es and ingredients that contribute to these effects.

Get more information about Claim Substantiation of Per-
sonal & Home Care Products at Fraunhofer IVV:

https.//www.ivv.fraunhofer.de/en/product-per-
formance/personal-home-care/investigation-psy-
chophysiological-claims.htm/
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