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Abstract
In the present study, we investigated the effects of a cosmetic cream with a rose
based formula scent on mood, in a sample of 26 female participants, with a mean
age of 27.42 years of age. We looked at psychological measures (e.g., mood-based
self-reports scales) and brain-related correlates (e.g., brain activation patterns) of
stress/relaxation in the scented versus an odorless skin care cream with the same
physical characteristics. We employed a mood induction procedure using a face-
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processing task based on positive, neutral, and negative faces. Results showed that

5

the scented cream led to more happiness no matter the sequence of presentation
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University, No. 37 Republicii Street, 400015,
Cluj-Napoca, Cluj, Romania.
Email: oanadavid@psychology.ro

and was associated to more relaxation, satisfaction, happiness, and less stress if presented after the odorless cream. The use of scented cream also increased the discharge in the brain area related to the task of face perception, and also modulated
the discharge of the area involved in pleasure perception and reward.

Practical applications
Results of the present study provide important data on the scent formulas that can
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be effectively used in cosmetics in order to boost their effects on mood.

1 | I N T RO D UC T I O N

states, and quality of life have been found (see Angelucci et al., 2014;
Fowler, 2006). Scents like lavender, jasmine, chamomile, citrus,

Most of the cosmetics we are currently using contain fragrances

orange, sweet marjoram, roses, Patchouli, jojoba, hiba oil, and/or or

based on volatile or semi-volatile compounds. This is due to the fact

ylang-ylang have been shown to influence affective states, inducing

that fragrances have been found to be important for product choice

either low arousal pleasant/positive states (e.g., relaxed mood) or high

and satisfaction (Bridges 2002). The use of fragrances can elicit affec-

arousal pleasant/positive states (e.g., invigorated/energizing mood).

tive psychobiological reactions in people using them (e.g., Herz,

For example, lavender was shown to induce relaxation in some stud-

Beland, & Hellerstein, 2004; Tanida, Sakatani, Takano, & Tagai, 2004;

ies, while in other studies it had an energizing effect (see Angelucci

Weber & Heuberger, 2008). Indeed, as an example, essential oils and

et al., 2014). On the other hand, Kiecolt-Glaser et al. (2008) found that

fragrances are used in aromatherapy as therapeutic agents for the

while lavender had no better effect on affective states than

management of affective states (e.g., relaxation, stress control, subjec-

water, the lemon oil did have a positive mood effect. Maybe some of

tive pain reduction etc.) or for inducing affective states (Haber, Kim,

these conflicting results are related to participants' various response

Mailly, & Calzavara, 2006; Schneider et al., 2006, 2007). Temporary

expectations. Beneficial effects of exposure to lavender, jasmine, and

beneficial psychological effects of aromas on human behavior, mood

mint (Rovesti & Colombo, 1973) on depressive and anxious symptoms
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have been documented. Also, peppermint and rosemary have been

some variability in terms of the documented neural correlates

found to be associated with increased sedation, improved memory,

(e.g., few fMRI studies) of the affective dimensions of fragrances (see

and improved cognitive functions (Moss, Cook, Wesnes, & Duckett,

also Soudry, Lemogne, Malinvaud, Consoli, & Bonfils, 2011), the brain

2003). The same authors also found an anxiety reduction and sedative

basis of various specific fragrances needs to be investigated using

effects for lavender.

state of the art paradigms and brain imagining methods.

Studies investigating the effects of fragrances have used various
established mood induction methods. Mood induction generally
refers to the methodologies used to change a subject's mood, so that
ulterior mood changes can be examined in different conditions
(e.g., after the administration of a pleasant odor). For example,
Tanida, Katsuyama, and Sakatani (2008) used mental arithmetic task,
while Bradley, Brown, Chu, and Lea (2009) used anxiety-provoking
film clips, and Kiecolt-Glaser et al. (2008) used the cold pressor task.
All these procedures led to an increase in the level of the negative
mood in the subjects examined. In other studies (Itai et al., 2000;
Lehrner, Marwinski, Lehr, Johren, & Deecke, 2005; Muzzarelli,
Force, & Sebold, 2006), the design permitted the use of more ecological means of mood induction, such as the initial screening for
mood states [e.g., in psychiatric patients or in patients waiting for
painful medical procedures (e.g., dental)]. Lastly, other procedures
used in the more general literature refer to (a) using pictures to
induce mood (e.g., International Affective Picture System; Lang,
Bradley, & Cuthbert, 2008), and/or (b) giving an impromptu speech

2 | AIMS AND HYPOTHESES
In the present study we aimed to investigate the effects of a rosebased formula fragrance in the form of a scented cream product on
psychological (e.g., mood-based self-reports scales) and brain-related
measures (e.g., brain activation patterns) of stress, relaxation and positive emotions.
Drawing from the existing studies (some of which presented earlier) we predicted that the scented cream condition would be associated with decreased stress and increased relaxation/positive affective
states, and thus dampen the reactivity in key brain areas associated
with the processing of threat and negative stimuli (e.g., amygdala,
anterior cingulated, orbitofrontal cortex) for negative faces. We also
predicted the association of using the rose-based scented cream for
the happy and neutral faces with activation of brain areas associated
with reward (e.g., nucleus accumbens).

in front of an expert audience (trier social stressor; Slavich, Way,
Eisenberger, & Taylor, 2010).

3 | METHOD

Various neurobiological structures (e.g., limbic structures) are
involved in the processing of both fragrances/odors and emotions/mood
states (e.g., Rolls, 2004; Royet, Plailly, Delon-Martin, Kareken, &
Segebarth, 2003). This line of research generally examines the underlying neurobiology of the relationships between emotions/mood states
and pleasant/unpleasant odors. Studies using brain-imaging procedures have mostly focused on the hedonic responses of olfaction
(e.g., Zatorre, Jones-Gotman, & Rouby, 2000). The most investigated
brain areas—most of which are related to dopaminergic reward
system—were the ventral tegmental area, nucleus accumbens, striatum, amygdala, hippocampus, and the prefrontal cortex (Arias-Carrión, Stamelou, Murillo-Rodríguez, Menéndez-González, & Pöppel,
2010). While Fulbright et al. (1998) found the pleasant odor of Clem-

3.1 | Participants
The participants were 26 females graduate students, aged between
22 and 31 years old, with a mean age of 27.42 years (SD = 2.43), recruited through student mailing lists at Babes-Bolyai-University. Eighteen participants were given the rose-based scented cream in the first
day of examination (and the odorless cream in the second day), while
the other eight received the odorless cream in the first day (and the
scented cream in the second day). One of the participants (who
received the scented cream in the first day) did not show up for the
study in the second day, leaving 17 participants who received the
odorless cream in the second day of study.

entine to produce a significantly higher activation in the insula compared to an unpleasant odor, Anderson et al. (2003) found support
for the activation of the orbitofrontal cortex for positive valence fragrances, suggesting the involvement of the integrated prefrontal cor-

3.2 | Measures
3.2.1 | Psychological outcomes

tex functions. Other studies, however, suggested that fragrance

Visual analogues scales (VAS) were used for measuring affective

could induce activation of the orbitofrontal cortex independently of

states

their valence (see Grabenhorst, Rolls, Margot, da Silva, &

Visual analog scale formats were used to assess relaxation, satisfac-

Velazco, 2007).

tion, happiness, and stress. Specifically, we administered 10-cm visual

In brief, while some studies have shown different (even opposing)

analog scales assessing relaxation, satisfaction, happiness, and respec-

affective effects of the same fragrance (see also clove smell: Seubert,

tively stress (for details about the measurement process, see Mont-

Rea, Loughead, & Habel, 2009), research generally documents a

gomery, David, Dilorenzo, & Schnur, 2007). Participants were

robust relationship between fragrances and various affective states.

instructed to assess to what degree they feel each of the emotions

More studies examining the effects of specific fragrances on affective

from 0 = none to 100 = very much. The VAS for each emotion was

states, using rigorous and replicable methodology, are needed in order

scored by measuring in mm from the start of the line to

to be able to draw reliable conclusions. Moreover, although there is

participant's mark.
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3.2.2 | Biological/brain-related measures
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data using standard deconvolution analyses with a focus on the contrast
between fragranced versus no fragrance condition for both participants.

Subjects underwent an MRI brain scan by using a Skyra 3 T machine
while undergoing an emotional processing task (described below),
both with and without exposure to rose-based scented cream. Brain

4 | RESULTS

patterns during the experiment were recorded and analyzed.

4.1 | Randomization check
3.3 | Procedure
The study procedure was implemented in two consecutive days. Both
days followed the same procedure, except for the fact that a different
variant of the cream (i.e., with or without fragrance) was given to the
participants, according to a randomization sequence.

No significant differences were found regarding mood at baseline
when participants were grouped by the examination sequence (all
ps > .05); These results suggest that pre-existing characteristics of the
participants did not influence how they responded to the EA cream
fragrance and show that randomization was successful.

Before undergoing the brain scan in the first day, the participants
signed informed consents and completed several visual analogue scales

4.2 | Scented cream effect on mood states

(VAS, described in the prior section) measuring their current mood
states (i.e., relaxation, satisfaction, happiness, stress), as well as other
psychological outcomes which are part of another study (e.g., their
expectancies for mood states, cognitive and personality characteristics).
Then they were asked to apply the Elizabeth Arden/EA cream on their
faces—about 2 ml. Five minutes after the application of the cream, they
were required to complete the same VAS measures.
The participants then underwent the functional brain scan
sequences during an emotional face processing task (described
below). At the end, they completed the VAS mood ratings again, as
well as three other questionnaires measuring positive and negative
mood states during the last 2 weeks (Profile of Emotional Distress;
PED, Opris & Macavei, 2007). The face-processing task involved
viewing six types of faces, in three categories: neutral, positive
(i.e., happy), and negative (i.e., fearful, disgusted, sad and angry). This
widely-used task (e.g., Lang et al., 2008) is an implicit measure of
human emotional processing; we used it both for inducing transient
positive and negative emotions, and for understanding how the
scented cream impacts the generation of these transient emotions.
To ensure that the participants were paying attention to the faces,
without revealing that our focus was on the emotions expressed by
the faces, they were asked to decide, for each face, whether it was
the same as the previous one, by pressing a button.

The descriptive statistics for the various mood states measured at different points during the study (i.e., at baseline, after using the cream
product) are presented (by day of examination and type of cream
received in each day) in Table 1.
The baseline data looked very similar for participants who
received the scented cream in the first day (and the odorless cream in
the second day), respectively for those who received the odorless
cream in the first day (and the scented one in the second day) (see
Figure 1 below).
No statistical differences were found for the emotional responses
reported at different phases (i.e., baseline vs. cream), regardless of the
type of cream received. For the participants who were given the
scented cream in the first day (and odorless cream in the second), similar levels of relaxation, t(16) = −.84, p = .43, satisfaction, t
(16) = −1.05, p = .20, happiness, t(16) = −52, p = .60, and stress, t
(16) = 1.26, p = .22 were found. The same was true for the participants who received the odorless cream in the first day (and scented
cream in the second): for relaxation, t(7) = −.28, p = .78; for satisfaction, t(7) = 1.51, p = .17; for happiness, t(7) = −.10, p = .92; and for
stress, t(7) = 1.54, p = .16.
Repeated measures ANOVA were then conducted, looking for
three types of possible effects (see Figure 2 and Table 2):

The duration of each MRI functional run was around 6 min and
30 s. All the participants underwent the same procedure.

1. Main effect of Cream Type (odorless vs. scented cream): effect of
the cream by itself, regardless of the order sequence;
2. Main Effect of Order Sequence (odorless-scented/O-S and

3.4 | Data analysis
MRI data were analyzed using the Amplitude of Low Frequency Fluctua-

scented-odorless/S-O): the effects of the order sequence by itself,
regardless of the cream type;

tions (ALFF) [and fractional ALFF (f/ALFF)] as the main indicator of brain

3. Interaction Effect: the effects of the cream type as a function of

activity (Zang et al., 2007; Zou et al., 2008). The ALFF and fALFF are

the order sequence (i.e., are the effects of the cream different, if

considered reliable markers of the amplitude of low frequency oscilla-

they are presented in a different order sequence).

tions that characterize resting state networks in various brain regions.
ALFF is calculated as the sum of amplitudes within a specific low fre-

For state happiness (see Table 2), there is a borderline significant

quency range, while f/ALFF is calculated as a fraction of the sum of

effect (which would most likely reach statistical significance with more

amplitudes detectable in a given signal across the entire frequency

subjects) in favor of the scented cream over the odorless cream,

range. After the standard pre-processing steps, we analyzed functional

regardless of the presentation order.
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T A B L E 1 Descriptive statistics for the various mood states measured at different points during the study (i.e., at baseline / after using the
cream product)
Mood states baseline

Day 1

Relaxation
M (SD)

Satisfaction
M (SD)

Happiness
M (SD)

Stress
M (SD)

Relaxation
M (SD)

Satisfaction
M (SD)

Happiness
M (SD)

Stress
M (SD)

N

26

Scented cream

18

6.78 (2.11)

7.19 (2.04)

7.26 (1.91)

3.23 (2.51)

7.28 (1.97)

7.42 (1.96)

7.74 (1.67)

3.22 (2.32)

8

7.23 (2.09)

6.69 (2.85)

6.78 (2.52)

2.22 (1.88)

8.15 (1.85)

6.82 (2.57)

6.43 (2.60)

1.64 (1.47)

Odorless cream
Day 2

Mood states after cream

N

25

Scented cream

8

7.94 (1.65)

8.03 (1.35)

8.08 (1.27)

1.98 (1.95)

8.26 (1.43)

7.49 (2.56)

7.55 (2.65)

1.12 (.87)

Odorless cream

17

8.22 (1.71)

7.54 (20.8)

7.47 (2.51)

1.64 (1.65)

8.24 (1.56)

8.03 (1.55)

8.05 (1.66)

2.02 (2.28)

Abbreviations: N, total number of participants; M, mean; SD, standard deviation.

FIGURE 1

Emotional responses reported at each phase based on the type of cream received on a 0 to 10 interval

4.3 | Brain analyses

ganglia and, specifically the caudate, box 4) and area of the midbrain
related to general arousal (box 1).

The analysis reported in Figure 3 is the fALFF, which measures the
relative amount of low frequency oscillation in the spectrum of the
BOLD signal. The low frequencies are related to neural activity, and

5 | CONCLUSIONS AND DISCUSSION

they are the most important component of the neuronal component
of the fMRI signal. fALFF is the ratio between these low frequency

In this study, we aimed at investigating the affective and brain effects

part of the spectrum (0.01–0.1) over the total frequencies of the sig-

of using a rose-scented cosmetic cream. Our results are in line with

nal. We performed a paired t-test comparing fALFF during vision of

our expectations that the scented cream condition was associated

faces with the fragrance with the fALFF of the condition without fra-

with increased positive affective states and reduced reactivity in key

grance. The results showed that fALFF is higher (which means a more

brain areas associated with the processing of threat and negative

intense neuronal discharge) in the areas involved in smell perception

stimuli (e.g., amygdala, anterior cingulated, and orbitofrontal cortex).

(insula, boxes 3 and 2) and in face perception (fusiform gyrus, box 1).

More specifically, we found an effect of the scented cream over the

Moreover, we also found activity in the area involved in reward (basal

odorless cream in the expected direction for all the emotions, more

Journal of
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Effect of the scented cream versus the odorless cream on mood

Repeated measures ANOVA based on 95% significance level

Mood states

Cream type

Order sequence

Interaction effect

Relaxation

F(1,23) = 2.47, p = .129

F(1,23) = .294, p = .593

F(1,23) = 4.23, p = .051

Satisfaction

F(1,23) = .16, p = .691

F(1,23) = .55, p = .465

F(1,23) = 6.29, p = .020

Happiness

F(1,23) = 3.40, p = .078

F(1,23) = 1.25, p = .274

F(1,23) = 8.44, p = .008

Stress

F(1,23) = .73, p = .401

F(1,23) = 2.72, p = .113

F(1,23) = 4.28, p = .050

relaxation, satisfaction, happiness, and less stress when the scented

if presented after the odorless cream. Moreover, for state happiness,

cream was presented after the odorless cream. This is in line with previ-

there is a borderline significant effect (which would most likely reach sta-

ous findings on the hedonic effects of fine fragrances (Rétiveau, Cham-

tistical significance with more subjects) in favor of the scented cream

bers, & Milliken, 2004), in terms of reducing negative mood and

over the odorless one, regardless of the presentation order (i.e., the

increasing vigor. Importantly, the effect of the scented cream on the

scented cream does seem to lead to more happiness overall). Interest-

other emotions, relaxation, satisfaction, happiness, and stress is qualified

ingly, the odorless cream seems to present a similar trend, if presented

by an interaction with the sequence of presentation; that is, the scented

after the scented cream, most likely because the subjects already formed

cream can lead to more relaxation, satisfaction, happiness, and less stress

a set of expectancies regarding what they would be receiving.
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F I G U R E 3 Fractional amplitude of
low frequency fluctuation (fALFF)
comparisons during vision of faces of the
condition with the fragrance versus the
condition without fragrance; box
1 = fusiform gyrus, boxes 2 and 3 = insula,
box 4 = basal ganglia

Regarding the brain correlates of the cream fragrance (fMRI ana-

untangle, in this design, which changes contributed more/lead to a

lyses), our results highlight a more intense neural discharge in the area

significant interaction effect: the transition from the odorless cream

involved in smell perception (i.e., insula, box 3 and 2), and in face per-

to the scented cream or the other way around. Studies on larger sam-

ception (i.e., fusiform gyrus, box 1). Moreover, as expected (Arias-

ples, using different design and possibly two or more independent

Carrión et al., 2010), we found also activity in area involved in reward

groups might help clarify these effects. It is however worth noting

(i.e., basal ganglia and, specifically the caudate, box 4) and area of the

that these are inherent issues in research methodologies, which can-

midbrain related to general arousal. Thus, based on the brain activa-

not be fully avoided. Future studies should also take into account

tion registered, the scented cream seems to increase the discharge in

potential moderators of the results (e.g., cognitive and personality

an area related to the task of face perception, which is explained by

structures).

the mood induction task, and also modulates the discharge in areas

Despite these limitations, this is, to our knowledge, the first study

involved in pleasure perception and reward. More specifically, by

to use multiple outcomes, including state-of-the-art brain imaging pro-

making the neural activity more intense in the basal ganglia and cau-

cedures, to investigate the psychological effects of a rose-based

date, the scented cream seems to stimulate areas supporting positive

scented cream. The results obtained bring important insights on the

affect and approach motivation, which refers to positive affective

complex benefits that scented cosmetics can have on mood.

states triggered by positive stimuli.
In sum, taking into account that (a) all psychological results are
based on self-report scales and (b) that we obtained an effect of the
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