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The evaluation of advertising/products/packaging is traditionally performed through
methods based on self-reports and focus groups, but these approaches often appear
poorly accurate in scientific terms. Neuroscience is increasingly applied to the
investigation of the neurophysiological bases of the perception of and reaction to
commercial stimuli, so as to support traditional marketing methods. In this context, a
particular sector is represented by the public service announcements (PSAs).
Objective of this protocol is the application of the electroencephalography (EEG) and of
the autonomic signal analysis to selected antismoking PSAs. To this extent, two EEG
indices have been employed: the frontal alpha band EEG asymmetry - or Approach
Withdrawal index (AW) - and the frontal theta - as Effort Index-. Furthermore, the
autonomic Emotional Index has been calculated, derived from the Galvanic Skin
Response (GSR) and Heart Rate (HR) signals. The present protocol describes a series
of operational and computational steps required to properly estimate, through the
aforementioned indexes, the emotional and cerebral reaction of a group of subjects
towards a selected number of antismoking PSAs. In particular, a campaign
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characterized by a symbolic communication style (classified as "Awarded" on the basis
of the prizes received by specialized committees) obtained the highest approach
values as estimated by the AW index. A spot and an image, belonging to the same
PSA campaign based on the "fear arousing appeal" and with a narrative/experiential
communication style (classified as "Effective" on the basis of the economical/health-
related improvements promoted) reported, respectively, the lowest and the highest
Effort values. This is probably due to the complexity of the storytelling (spot), and to the
immediateness of the image (a lady who underwent a tracheotomy). Finally, the same
Effective campaign showed the highest Emotional Index values, possibly because of
the empathy induced by the testimonial and the explicitness of the message.
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In the present study, we started from electroencephalographic (EEG) and
autonomic physiological indices, investigating the implications on a
particular field of Neuromarketing: the public service announcements
(PSAs). In particular we adopted two EEG indices: the first reflecting
the approach or withdrawal motivation in humans, based on the asymmetric
frontal alpha cerebral activity, and the second assumed to provide a
measure of the cerebral effort, based on the frontal theta activity.
Furthermore, a third index, deriving from the matching of the skin
conductance and heart rate, suggested to represent a measure of the
emotional involvement of the participant to the study. As you know,
Neuromarketing is an emerging field of research based on the measure of
the reaction to commercial stimuli by brain imaging techniques, so
offering new tools of testing other than verbal advertising interviews.
More in general, this research field is deepening the phenomena of our
unconscious response to proposed items, in terms of attraction of refusal
towards them. It is worthy to underline that in the present case the
advertised items are not constituted by commercial products, but by
messages promoting healthy and safe habits.

Interestingly, results of our study, strongly suggest the importance of
the creativity developed in the spot, “the story”, for the emotional
involvement of the observer, but also at the same time how the cerebral
approach is more directed toward “aesthetically” rewarding campaigns.
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SHORT ABSTRACT:

The following protocol describes a series of operational and computational steps required to
properly estimate the emotional and cerebral reaction of a group of subjects towards a selected
number of public service announcements (PSAs) against smoking, aired in the USA and Europe
during the period between 1998 and 2015.

LONG ABSTRACT:

The evaluation of advertising, products, and packaging is traditionally performed through
methods based on self-reports and focus groups, but these approaches often appear poorly
accurate in scientific terms. Neuroscience is increasingly applied to the investigation of the
neurophysiological bases of the perception of and reaction to commercial stimuli to support
traditional marketing methods. In this context, a particular sector or marketing is represented by
public service announcements (PSAs). The objective of this protocol is to apply
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electroencephalography (EEG) and autonomic signal analysis to study responses to selected
antismoking PSAs. Two EEG indices were employed: the frontal alpha band EEG asymmetry (the
approach withdrawal index (AW)) and the frontal theta (effort index). Furthermore, the
autonomic emotional index (El) was calculated, as derived from the galvanic skin response (GSR)
and heart rate (HR) signals. The present protocol describes a series of operational and
computational steps required to properly estimate, through the aforementioned indices, the
emotional and cerebral reaction of a group of subjects towards a selected number of antismoking
PSAs. In particular, a campaign characterized by a symbolic communication style (classified as
“awarded” on the basis of the prizes received by specialized committees) obtained the highest
approach values, as estimated by the AW index. A spot and an image belonging to the same PSA
campaign based on the “fear arousing appeal” and with a narrative/experiential communication
style (classified as “effective” on the basis of the economical/health-related improvements
promoted) reported the lowest and highest effort values, respectively. This is probably due to
the complexity of the storytelling (spot) and to the immediateness of the image (a lady who
underwent a tracheotomy). Finally, the same “effective” campaign showed the highest El values,
possibly because of the empathy induced by the testimonial and the explicitness of the message.

INTRODUCTION:

As David Ogilvy strongly stated, “People don't think what they feel, don't say what they think and
don't do what they say.” Therefore, it can be inferred that humans are not rational beings. This
assumption is further supported by the evidence that many decisions concerning economicissues
are not under direct volitional control but rather depend on automatic, rapid, and efficient
cognitive processes!. Furthermore, emotional mechanisms can influence these decisional
processes, contributing to the undertaking of a particular action®34, In this context, on top of the
traditional tools used in marketing research®, it is ever more important to study techniques that
are capable of providing additional information on consumer behavior. This investigation still
relies on customers’ perceptions/evaluations of products and advertising messages, verbally
expressed and self-reported, a method that is susceptible to several biases. In fact, so far, the
typical methods used to gain insights into the market performance of a new product or service
have been based solely on self-reports and focus groups. However, social psychology and market
research studies have recognized that self-reports are not reliable at accurately predicting the
customers’ preferences®. The authors of the abovementioned research have performed a study
on pre-market forecasting in the footwear retail industry, determining that self-report-based
methods were poorly accurate at foretelling success, while brain data achieved a prediction
accuracy of 80%. Consumer neuroscience is a field of study that was born as the answer to this
need and consists of the application of typical neuroscience methodologies to the investigation
of human behavior relating to market and economic exchanges’. The term “neuromarketing”
refers to the application of neurophysiological tools—such as eye tracking, skin conductance,
heart rate, EEG, and functional magnetic resonance imaging (fMRI)—to market research design
according to the needs of different companies®®. The abovementioned techniques are drawing
growing interest from various companies: proportionally, the rise of neuromarketing companies
over the last decade has been impressive’. Neuromarketing, in fact, allows for the investigation
of several aspects relating to commerce: advertising target definitions in terms of gender'®!?,
culture'?®3, fragments of the advertisement itself!%415 age'®, branding solutions’, price



architectures'8, scene targeting and the speaker’s gender'®, customers’ purchasing attitudes?,
and pre-retail testing®.

Concerning the EEG, two indices have been employed for assessing the responses returned by
the subjects exposed to the advertising stimuli: the AW and the effort indices. The first is rooted
in studies by Davidson (1990), which demonstrated that a frontal asymmetry between the
activity in the two cerebral hemispheres implies a different motivational tendency towards the
proposed stimuli. In particular, several authors?>?? have reported the presence of two distinct
neural systems, mediating an approach-related motivation and a withdrawal-related motivation,
localized in the left and right hemispheres, respectively. According to this evidence, the
prefrontal cortex (PFC) plays an important role in the circuitry that implements both the positive
and the negative motivation. Specifically, the differential involvement of the left and right PFC,
with an increase in the left anterior activation during positive motivation and increased right-
sided anterior activation during negative motivation, has been reported by various studies?3242>,
Furthermore, various reports'3!* highlight the possibility of applying the AW index—defined as
the difference in prefrontal activity in the alpha band between the two hemispheres—to the
advertising field. In addition to the broad investigation on this topic, research has also been
conducted on specific product categories, such as the perfumes!®, where women reported
positive motivation toward the advertising, while men reported negative motivation. The
research on the AW index also considered some experimental sample characteristics, such as
whether or not the subject was a consumer of the advertised item?®. For instance, in response to
a beer commercial, beer drinkers reported higher levels of PFC activation than those subjects
who do not drink beer. Furthermore, another parameter that has been considered is the
participants’ gender. For example, in response to observing a family car spot, men (unlike
women) showed positive motivation for the commercial during the entire duration?’. A final
parameter that has been investigated is the age of experimental subjects. An exhilarating climax
with some “not-so-nice” images was more cerebrally appreciated by young people than by
adults?’. To summarize, positive values obtained by the AW index, derived from the alpha frontal
asymmetry, indicate higher left activity, suggesting positive motivation toward the stimuli. Vice
versa, negative values indicate a higher right activity, suggesting negative motivation in response
to the stimuli.

The second EEG index, the cerebral effort (CE), defined as the frontal theta activity in the PFC,
has been described in several studies. In particular, these studies show how higher values of CE
are linked to higher levels of task difficulty?®. This has been particularly investigated in
neuroaesthetics, in response to auditory literature stimuli?®; in avionics3%; in different listening
conditions3¥32; and in human-computer interactions?3.

As suggested by empirical evidence from various fields of application, emotional involvement is
a catalyst for the memorization of stimuli. This phenomenon has also been investigated in
neuromarketing, demonstrating that positive or negative emotional processing during the
observation of commercial advertisements is an important factor for the formation of stable
memory traces3*. Furthermore, it is worth considering that an “unconscious emotion” occurs
when the brain systems that mediate unconscious core “liking” (among the other subcortical



regions, the nucleus accumbens and its connections) are not coupled with conscious
awareness®. At the beginning of the present article, it has been underlined how the perception
and reaction to advertising stimuli are frequently unconscious. One of the aims of
neuromarketing is to investigate this aspect of the emotional reaction. An autonomic index was
created by matching the GSR and the HR because these two autonomic parameters are known
to reflect the emotional response to stimuli3®. The resulting EI was conceptualized on the basis
of the circumflex model of affect, theorized by Russell and Barrett. In this model, the HR is
graphically rendered on the x-axis, while the GSR is on the y-axis, returning information
concerning the valence (positive or negative) and arousal (low or high activation) of stimuli3”:38,
respectively. The El has already been applied to the testing of auditory literary stimuli®®, as well
as to TV commercials!®16193% Therefore, in the authors’ opinion, it has been worthwhile to apply
the El to PSAs, particularly to anti-smoking PSAs.

Every year, there are six million deaths around the world caused by smoking, and the major tool
to face this emergency consists of antismoking PSAs*C. This kind of PSA has been broadcast since
the 1950s, but the effectiveness on the general public is extremely variable, resulting in a series
of effective or ineffective campaigns. Generally, the effectiveness of an antismoking campaign is
measured on the basis of the rise in public health achieved after the campaign is aired; changes
in attitudes, beliefs, or behavior (i.e., an increase in awareness, a change of negative attitudes,
an increase in the number of calls to quit lines, etc.); media impact (i.e., positive discussion and
appreciation on social media); and so on. Additionally, standard economic evaluation designs are
usually applied, such as cost-effectiveness analysis, cost utility analysis, or cost-benefit analysis**.
Finally, beyond the evidence provided by in-depth, specialized cost-effectiveness evaluations, by
comparing the costs for the campaign to the medical costs saved, it is possible to affirm that
effective campaigns save some money overall and prevent tens of thousands of premature
deaths*?4344,

The cerebral/emotional reaction to particular PSAs therefore appears worthy of investigation by
neurophysiological techniques to obtain measurements of the physiological responses that
complement the explicit feedback provided by the more traditional interviews and
questionnaires.

The indices adopted in the present study have already been applied to antismoking PSAs in a
reduced sample of participants and spots, supporting the potential usefulness of the application
of neuromarketing techniques to the investigation of neurophysiological features of
effectiveness in PSAsH4>,

The aim of this study is to present a series of methodological steps that could lead to the accurate
measurement of the cerebral and emotional perception of antismoking PSAs. Such a measure is
preliminary to the analysis of the instinctive and physiological underpinnings and of the features
of a particular PSA that are effective or ineffective at generating a public reaction.

PROTOCOL:
All experimentation was performed according to the principles outlined in the Declaration of



Helsinki of 1975, as revised in 2000, and was approved by the university ethical committee.

1. Equipment Mounting and Recording Condition Control

1.1. Invite the participant to sit on a comfortable chair in front of a computer screen.

1.2. Clean the skin on the forehead (gently moving the hair, if necessary), the ear lobes, and the
fingers with a chlorhexidine antiseptic solution to disinfect the skin and to remove the most

superficial lipid layer that has accumulated on the skin“®.

1.3. Apply a six-electrode EEG band to the participant’s forehead according to the 10-20
international system (AFz, FPz, AF5, AF6, AF7, AF8)%’.

1.4. Place the reference and the ground electrode, one per ear lobe.

1.5. Attach the pulse oximeter to the thumb to record the HR.

1.6. To collect the GSR, place two electrodes on the second and third fingers of the non-dominant
hand. Place the electrodes on the palmar side of the second phalanx (following already published

procedures)*®.

1.7. Check the impedances of the EEG signal to keep them below 10 kQ by using the appropriate
impedance-measurement button on the interface in the acquisition software.

1.7.1. Inthe “channels” setup of the acquisition software, set the “sampling rate” for EEG signal
acquisition to “250 Hz.”

1.8. Acquire the EEG signal through an EEG amplifier system and a related EEG recording software
for EEG data acquisition (see Table of Materials). Start the EEG signal recording by pressing the

red recording button on the software interface.

1.9. Check that the GSR and HR signals are being correctly acquired by verifying the presence of
the proper waveform on the software interface.

1.9.1. Inthe “channels” setup of the acquisition software, set the sampling rate for GSR and HR
signal acquisition to “128 Hz.”

1.10. Acquire autonomic signals (i.e., GSR and HR) through a multipurpose measuring capability
system (see the Table of Materials).

1.11. Start the GSR and HR signal recording by pressing the “record” button on the corresponding
software interface.

1.12. Ask the participant to look at a white “cross” over a black background, which is displayed



on the screen for 1 min. Simultaneously acquire the resting condition activity, signaling its start
and end with the relative marker buttons on the EEG acquisition software.

1.13. Instruct the participant, equipped with the EEG, HR, and GSR recording instrument, to
watch the PSA video, during which the signal recordings take place. Furthermore, ask the
participant to limit any movement and to stay as relaxed as possible for the duration of the
recording.

1.14. Press the starting marker button on the EEG acquisition software interface at the beginning
of the PSA video. Press the ending marker button at the end of the PSA video.

2. Stimuli

2.1. Select the target stimuli, preferably on the basis of predefined key performance indicators
(KPIs).

2.2. When designing the experimental protocol, intersperse the six target antismoking stimuli
(i.e., three spots and three images belonging to the three selected PSAs) in a video composed of
two blocks.

2.2.1. Build the spots block as follows: a spot baseline (i.e., a documentary lasting 1 min), a train
of 10 antismoking spots (use a maximum of 10 items to resemble a typical TV commercial break),
and the spot baseline.

2.2.2. Build the images block as follows: an image baseline (i.e., 8 neutral images taken from the
International Affective Picture System (IAPS) database*®), a train of 10 antismoking images (for
coherence with the spots block), and the image baseline.

2.3. To avoid the bias of a positional effect in the participants’ reactions, start by showing half of
the participants the spots block and half of the participants the images block.

To avoid a positional bias at the level of specific items, display the stimuli in a randomized order
within each block.

2.4. Select an appropriate 1-min video baseline (i.e., as emotionally neutral as possible, such as
a documentary extract) and place it immediately before and immediately after the spots block in
the video protocol.

2.5. Select a proper image baseline (i.e., as neutral as possible, such as 8 neutral images taken
from the IAPS database)*® and place it immediately before and immediately after the images
block in the video protocol.

2.6. When designing the images block, set the display duration of each image to 9 s to ensure the
detection of eventual variation in the autonomic components, which present a slower response



in comparison to the EEG signal. Between every image set, the display a white cross on a black
screen to re-establish the central fixation point.

3. Signal Processing

Note: The following computational steps could be performed with various publicly available
signal processing computational software, such as EEGLAB> or LEDALAB®?, for the analysis of the
GSR signal. While a specifically developed software was used here for some calculations, the
steps described below do not depend upon the particular software used. Thus, the following
steps will not precisely describe the interaction with the computational software but will rather
demonstrate the logical steps needed to achieve the results.

3.1. EEG signal processing.

3.1.1. To detect and remove components due to eye movements, blinks, and muscular artifacts,
apply a notch filter (50 Hz), a band-pass filter (2-30 Hz), and the independent component analysis
(ICA)>? procedure to the EEG traces.

3.1.1.1. Filter the EEG signals with a notch filter (50 Hz), to reject the main electricity components,
and then with a band-pass filter (2-30 Hz), to reject frequency components that are not related to
the cognitive processes being investigated.

3.1.1.2. Convert the EEG time series in the ICA>2.

3.1.1.3. Find and remove the independent components related to artifacts.

Note: Independent components related to ocular artifacts are clearly distinguishable from
cerebral components by their shape and magnitude. Once detected, remove such components
related to ocular artifacts from the ICA procedure before recomposing the signal in the time

domain.

3.1.1.4. Recompose the EEG signal in the time domain using the retained independent
components.

3.1.2. For each subject, estimate the individual alpha frequency (IAF) from the resting condition,
to define the frequency bands of interest according to the method suggested in the scientific

literature?s.

Note: This step is important, since each definition of the frequency band must be determined for
each subject individually.

3.1.3. Calculate the global field power (GFP) for each cortical area and for each subject.



3.1.3.1. Filter the EEG signals in the frequency bands of interest, in particular theta (IAF-6:1AF-2)
and alpha (IAF-2:1AF+2), according to the definition suggested in the scientific literature?®,

3.1.3.2. Calculate the GFP!® as the sum of the power of EEG signals from specific electrodes over
the cortical area of interest (e.g., the left and right prefrontal cortex. Filter in a certain band and

average by the number of the considered electrodes. See the following equation:
N

1
GFP(Da = = ) Cria(9))*

1

3.2. Approach Withdrawal Index

Note: In several studies, the frontal cortex has been indicated as an area of interest for approach
or withdrawal attitude in response to a wide range of stimuli®3>4°>56:57,58,

3.2.1. Apply the formula defining the AW index as AW = GFPa_right — GFPa_left, where GFPa_right
and GFPa_left represent the GFP calculated from the right (AF6 and AF8) and left (AF5 and AF7)
electrodes in the alpha band>°

3.2.2. Estimate the waveform of the AW cerebral index for each second and then average over
the duration of the stimuli.

3.2.3. Standardize the AW index according to the baseline EEG activity acquired at the beginning
and at the end of the experiment.

Note: Positive AW values mean an approach motivation toward the stimulus expressed by the
subject, while negative AW values indicate a withdrawal tendency.

3.3. Effort index

Note: Several studies demonstrate the investigation and application of cerebral effort to various
tasks in humans?833,

3.3.1. For the evaluation of the cerebral effort, use frontal electrodes in the theta band (AFz, FPz,
AFS, AF6, AF7, AFg) 28113345,

3.3.2. Estimate the GFP'® from the frontal electrodes. Standardize the effort index data, as for
the AW index, according to the baseline EEG activity acquired at the beginning and at the end of

the experiment.

3.3.3. For result interpretation, remember that higher levels of effort index imply a higher level
of task difficulty3!.

3.4. Emotional Index



3.4.1. To obtain the HR signal, employ the Pan-Tompkins algorithm®?.
3.4.2. Acquire the skin conductance using the constant voltage method (0.5 V).

3.4.3. Use LEDAIlab software®’ to obtain the tonic component of the skin conductance (i.e., skin
conductance level (SCL)).

3.4.3.1 Select “Continuous Decomposition Analysis” from the analysis menu.
Note: It is recommended to optimize the analysis by clicking the “Optimize” button.
3.4.3.2 Click on “Apply” to accept the analysis and have the decomposition plotted.

3.4.4. For the purpose of matching SCL and HR signals, refer to the circumplex model of affect
plan®3%4 where the coordinates of a point in space are defined respectively by the HR (horizontal
axis) to describe the valence and by the SCL (vertical axis) to describe the arousal phenomena3®.

3.4.5. To obtain a monodimensional variable, use the emotional state of a subject as described
by the EI°, defined by the formula: El=1 - B/rt".

Note: Here,

3
En+n—z9ifGSRz >0,HR, <0,
ﬁ:

T
5~ Y otherwise.

HR and GSRz constitute the Z-score variables of HR and GSR, respectively. 9 is in radians,
calculated as arctang(HRz GSRz). Because the angle will vary between [-1, 1], the El will vary
between [-1, 1].

3.4.6. For result interpretation, remember that higher El values imply more positive emotion
experienced by the participant, and vice versa.

REPRESENTATIVE RESULTS:

22 healthy subjects (mean age 17.64 * 0.95 years, range = 16-19 years old) were enrolled on a
voluntary base. Concerning smoking habits, 7 participants were not smokers, 9 were light
smokers (<5 cigarettes per day), and 6 were heavy smokers (>5 cigarettes per day). The smoker
participants reported to have smoked their first cigarette at the mean age of 13.38 + 3.01 years
old, and none of the participants reported to have quit in the past. All subjects were given
detailed information about the study and signed an informed consent. The experiment was
performed according to the principles outlined in the Declaration of Helsinki of 1975, as revised
in 2000, and was approved by the university ethical committee.



In the present study, we used the KPIs proposed by Coffman®® and Varcoe®®, and we selected
three target antismoking campaigns. Two were included on the basis of being classificatied as
“effective” and “ineffective,” as evidenced by official data on the promotion of health and on
economic improvements in the general population. A third PSA was classified and included on
the basis of the appreciation obtained from specialized committees, expressed in term of the
amount of prizes received. In specific, the three selected antismoking PSAs in the present study
were: i) CDC (image: CDC Terry; spot: CDC Roosevelt)®’, USA 2012-2015, effective®®44, fear-
arousing appeal and narrative/experiential communication style; ii) Think don't smoke (image
and video)®, Philip Morris, USA 1998, ineffective’%’%, paternalistic communication style; and iii)
Fatty Cigarette (image and video)’?, British Heart Foundation, UK 2003, awarded (Clio Awards
2005 TV and Radio Public Service Bronze, IPA Effectiveness Award 2004 The Winners Golden
Watch; IPA Effectiveness Award 2004 The Winners Best Dedication to Effectiveness Winner; and
3 Palmares au Festival International de la Publicite de Cannes 2004), symbolic communication
style.

The statistical analysis consisted of an ANOVA, with the category of the PSA as a within-factor
with three levels (effective, ineffective, and awarded) and gender (M/F) as a between-factor.
Smoking attitude was not included in the analysis because of the low numbers within the three
possible groups (i.e., non-smokers, light smokers, and heavy smokers), but the homogeneous
distribution of the participants in these three groups allowed for the performance of the analysis
in the collapsed sample. It is important to recall that the ANOVA test has sufficient statistical
power to deal with the analysis of relatively small numbers of participants, as in this study’,
provided that the number of factors is lower than 4, as in this case.

Approach Withdrawal Index:

For the images, no statistically significant differences between the three campaigns were
identified (F(2,40) = 2.649, p = 0.083), but AW values reported for the “awarded” image were
higher than the ones reported for the “ineffective” PSA (Figure 1, left).

For the video stimuli, a statistically significant effect of the spot category (i.e., effective,
ineffective, or awarded) was discovered (F(2,40) = 3.171, p = 0.050). The post-hoc analysis
highlighted the increased AW values estimated for the “awarded” spot in comparison to the
“effective” one (p = 0.047) and an analogously strong tendency (p = 0.060) in comparison to the
“ineffective” spot (Figure 1, right).

In summary, both the image and the spot belonging to the “awarded” campaign obtained the
most positive approach values, as estimated by the AW index.

[Place Figure 1 here]

Effort Index:

The ANOVA test highlighted a statistically significant effect of the category (i.e., effective,
ineffective, or awarded) variable for both the images (F(2,40) = 8.589, p =0.001) and spot (F(2,40)
=5.441, p = 0.008) stimuli. The post-hoc analysis revealed that, for the images, the “effective”



one was significantly lower than the “ineffective” (p = 0.009) and “awarded” (p < 0.001) ones
(Figure 2, left). In addition, the post-hoc analysis performed on the spots showed that the effort
values reported for the “effective” video were significantly higher (p = 0.003) than the ones
estimated for the “awarded” spot (Figure 2, right).

[Place Figure 2 here]

Emotional index:

In general, the El values reported for the “effective” campaign were higher than those of the
“ineffective” and “awarded” ones, both for the antismoking PSA image and spot. Concerning the
image stimuli, although there was a lack of significant statistical differences between the
evaluated conditions, a strong trend of increasing El values for the “effective” image in
comparison to the “ineffective” one can be appreciated (Figure 3, left). For the video stimuli, a
statistically significant effect of the spot category factor was found (F(2,32) = 3.978, p = 0.029).
Furthermore, the post-hoc analysis showed a decrease in El values for the “ineffective” spot in
comparison to the “effective” one (p = 0.013) and a markedly similar tendency (p = 0.060) in
comparison to the “awarded” spot (Figure 3, right). In general, the El values reported for the
“effective” campaign were higher than those of the “ineffective” and the “awarded” ones, both
for the image and spot antismoking PSAs.

[Place Figure 3 here]
FIGURE LEGENDS:

Figure 1: AW index estimation of the selected antismoking PSA campaigns. On the left are
results related to the images, and on the right are results related to the spots of the “effective,”
“ineffective,” and “awarded” antismoking PSAs. Error bars represent the standard deviations.

Figure 2: Effort index estimation of the selected antismoking PSA campaigns. On the left are
results related to the images, and on the right are results related to the spots of the “effective,”
“ineffective,” and “awarded” antismoking PSAs. Error bars represent the standard deviations.

Figure 3: El estimation of the selected antismoking PSA campaigns. On the left results are
related to the images, and on the right are results related to the spots of the “effective,”
“ineffective,” and “awarded” antismoking PSAs. Error bars represent the standard deviations.

DISCUSSION:

Modifications of the Protocol and Troubleshooting:

The protocol described here can be modified for use in a different experimental situation. In
particular, the train of stimuli provided here can be changed to a series based only on images or
only on videos. This change would allow for tests of only printed or only video advertising,
respectively. However, here there are no particular changes in the steps required for signal
processing since the occurrence of ocular artifacts will happen in any case and they must be



removed from the EEG signals. When only videos are displayed, the baseline could consist only
of videos, without the use of images taken from the IAPS database (as described above). A
common occurrence necessitating troubleshooting for all EEG recordings is the presence of
several muscle artifacts due to subject movement during the recording sessions. In this case, it is
important to monitor the quality of the collected EEG traces and to examine the video of the
recording session to check for the occurrence of such movement artifacts later. If such artifacts
occur, modifications of the procedure to apply the ICA will be necessary to remove such artifacts.
Due to the random occurrence of such artifacts along the EEG traces, the ICA procedure can easily
produce a component in which such muscle artifacts are present and that can remove them from
the successive counter-transformation in the time domain to return clean EEG data.

Limitations of the Technique:

The cerebral and emotional recording technique described here has several limitations that need
to be taken into account when it is applied to experimental procedures different than the one
presented. In particular, the ICA procedure is sensitive to the number of the EEG sensors
employed. Thus, decreasing the number of sensors to sped up the recordings will impact the
number of artifacts that are possible to remove. In fact, the procedure described here includes
six sensors and allows for the removal of two main artifact components (e.g., ocular and gross
muscle artifacts). The lower the number of EEG sensors used, the lower the number of different
kinds of artifacts that can be removed.

Another limitation of the presented technique is related to the total amount of time for the
cerebral recordings. In fact, the total duration recommended in similar studies is a maximum of
1 h for each subject to avoid a possible confounding effect due to tiredness or boredom onset.
To this extent, the length of the stimulation must be strictly controlled, and a wide set of stimuli
cannot be tested on the same participant, or at least not in a single run. During the 1-h
engagement, the participant must be carefully informed about the study and asked to sign the
informed consent, equipped with the experimental instruments, and recorded under resting
conditions and during the experimental task sessions. To avoid exceeding the recommended time
limit, a possible troubleshooting consideration is to have two experimenters set up the
instruments at the same time.

Significance with Respect to Existing Methods:

The presented protocol for recording and analyzing the cerebral and emotional reaction to PSAs
has several advantages in comparison to traditional techniques of advertising evaluation. In
particular, one of them is the possibility of using a sample size lower than that necessary to obtain
significant results when compilating verbal questionnaires. In fact, while the protocol described
here could be fruitfully implemented with a sample size of 20-30 participants, the verbal
guestionnaire requires at least 100 respondents.

Furthermore, the present technigue can investigate physiological responses without relying on
the verbal reports of tested participants, providing more instinctive reactions to the stimuli
exposure.



Future Applications:

The proposed protocol could be applied to a larger sample of subjects to gather further
information about the effectiveness of the PSAs. One future application is to identify specific
population targets for the a priori prediction of features defining the effectiveness of PSAs to
convey appropriate healthy messages to each population segmentation

Critical Steps Within the Protocol:

Critical steps within the protocol include the proper selection of baselines against which to assess
the significance of the provided stimuli, as well as artifact rejection. Here, we used the IAPS
database, which provide a large collection of images whose emotional reactions were evaluated
as baseline, and the ICA methodology, which removed the artifacts induced by ocular and muscle
movements from the EEG traces.

Significance of the Obtained Data:

The absence of a statistically significant effect of the gender factor in any index suggests that
there is no difference between young males and females in the reaction to antismoking stimuli.
This seems to be in line with the rather homogeneous spread of the smoking habit in the Italian
population among the investigated age population’.

Concerning the AW index, the “awarded” campaign resulted promoted a significantly more
approaching attitude than the “effective” and “ineffective” PSAs for both the image and spot
stimuli. This can be explained by the symbolic communication style characterizing the “awarded”
PSA. In addition, the statistically significant effect of the spot category, as well as the same
tendency of the image category, are in line with the results presented in previous studies, where
the right or left hemisphere activation—reflected by the different P300 amplitude variation—
was modulated by exposure to neutral, promoting, and contrasting smoking messages stimuli’>.

Concerning the effort index, the “effective” image was the least effortful. This can be explained
by the very clear message conveyed by the image of the lady who underwent a tracheotomy,
with the flanking sentence “don’t tell people smoking is bad, show them.” Conversely, the
“awarded” image, depicting a cigarette symbolizing an artery full fatty deposits, obtained the
highest effort levels, probably due to the lesser-known vascular consequences of smoking habits
in the general population in comparison to the more famous pulmonary effects. Finally, the
“ineffective” image, depicting a man with his son behind the sentence “Think, don’t smoke,”
probably elicited quite high effort values due to the apparently poor relationship between the
text and the picture, possibly inducing observers to try to understand the connection between
these two elements. In contrast to the “effective” image, the video belonging to the same
campaign reported the highest effort values, probably due to the complexity of the narrated
story, in which a young man tells about the heart attack he got when he was just 45 years old, as
well as all the consequences of that event, starting from the scar on his chest to the limitations
in his everyday life. This result is in accordance with a recent study providing evidence that the
presence of a narrative structure in video commercials results in higher theta power in the left
frontal’®.



Finally, the “effective” campaign showed the highest El values, possibly due to the empathy
induced by the sick testimonials of the campaign and because of the explicitness of the message.
This result could be in accordance with evidence obtained through a questionnaire in the same
age group as our sample (16-19 years old). The questionnaire compared the perception of a fear-
inducing antismoking image with the perception of a more positive image, and it showed that
the participants preferred the fear-inducing one because it was more “appealing” than the first
one’’. Furthermore, the higher El values estimated for the “effective” campaign, in agreement
with a previous pilot study on antismoking TV commercials'?, is supported by the evidence that
emotional anti-smoking advertisements have been associated with increased effectiveness,
evaluated in terms of number of quit attempts in the adult population, in comparison to other
kinds of advertising’®.

A young population sample was selected because data concerning the epidemiology of tobacco
consumption initiation in Italy mostly involves people from 15-17 years old’4. Results obtained in
the present study, although conducted on a limited sample of high school students, nevertheless
support the usefulness of such neurometric indices to evaluate antismoking PSA evaluation.
Further studies on a larger sample of students in the framework of the SmokeFreeBrain research
program could return more decisive information on the generation of “effective” PSAs for young
people. The presence of a fit between the target population and the advertised message has
been shown to increase the impact of the message on implicit attitudes and correlated actions
and to induce a more positive evaluation of the promoted message’. Finally, in this framework,
one of the major factors of interest for the design of an effective campaign is the choice of the
most appropriate testimonial®®. Evidently, this investigation needs to be extended to an older
sample, since the physiological, cognitive, and autonomic reaction to advertising and, in
particular, antismoking PSAs could be different in different age populations?”8-82, Finally, the
results of the present and future research will potentially reduce the waste of public money
related to the generation and broadcasting of “ineffective” PSAs for different target populations.
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Name of Reagent/ Equipment Company Catalog Number
BrainVision Engineering, LiveAmp Brain Products GmbH BP-200-3000
Zeppelinstrasse 7
82205 Gilching Germany
BrainVision Engineering, Brain Products GmbH N/A still a
Neuromarketing Headset Zeppelinstrasse 7 prototype
82205 Gilching Germany
BrainVision Recorder Brain Products GmbH BP-170-3000
Zeppelinstrasse 7
82205 Gilching Germany
Nexus-10 MKII Mind Media BV Louis  NX10B-8000mAh
Eijssenweg 2B 6049CD Herten SN 0939130157

The Netherlands

BioTrace+ Mind Media BV Louis
Eijssenweg 2B 6049CD Herten
The Netherlands
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Comments/Description
32 Channel wireless EEG amplifier system

6 channel EEG headset, Prototype system
for EEG measurements to conduct
neuromarketing studies

EEG recording Software for EEG data
acquisition

Biofeedback and Neurofeedback 10
channels acquiring system multipurpose
measuring capabilities (heart rate, skin
conductance and more)

Recording software for Nexus-10 MKI| data
acquisition
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ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video License
Agreement, the following terms shall have the following
meanings: “Agreement” means this Article and Video License
Agreement; “Article” means the article specified on the last
page of this Agreement, including any associated materials
such as texts, figures, tables, artwork, abstracts, or summaries
contained therein; “Author” means the author who is a
signatory to this Agreement; “Collective Work” means a work,
such as a periodical issue, anthology or encyclopedia, in which
the Materials in their entirety in unmodified form, along with a
number of other contributions, constituting separate and
independent works in themselves, are assembled into a
collective whole; “CRC License” means the Creative Commons
Attribution-Non  Commercial-No Derivs 3.0 Unported
Agreement, the terms and conditions of which can be found
at: http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version, sound
recording, art reproduction, abridgment, condensation, or any
other form in which the Materials may be recast, transformed,
or adapted; “Institution” means the institution, listed on the
last page of this Agreement, by which the Author was
employed at the time of the creation of the Materials; “JoVE”
means MylJove Corporation, a Massachusetts corporation and
the publisher of The Journal of Visualized Experiments;
“Materials” means the Article and / or the Video; “Parties”
means the Author and JoVE; “Video” means any video(s) made
by the Author, alone or in conjunction with any other parties,
or by JoVE or its affiliates or agents, individually or in
collaboration with the Author or any other parties,
incorporating all or any portion of the Article, and in which the
Author may or may not appear.
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2. Background. The Author, who is the author of the Article,
in order to ensure the dissemination and protection of the
Article, desires to have the JoVE publish the Article and create
and transmit videos based on the Article. In furtherance of
such goals, the Parties desire to memorialize in this Agreement
the respective rights of each Party in and to the Article and the
Video.

3. Grant of Rights in Article. In consideration of JoVE agreeing
to publish the Article, the Author hereby grants to JoVE,
subject to Sections 4 and 7 below, the exclusive, royalty-free,
perpetual (for the full term of copyright in the Article,
including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Article in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Article into other languages, create adaptations, summaries or
extracts of the Article or other Derivative Works (including,
without limitation, the Video) or Collective Works based on all
or any portion of the Article and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works and
(c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically necessary
to exercise the rights in other media and formats. If the “Open
Access” box has been checked in Item 1 above, JoVE and the
Author hereby grant to the public all such rights in the Article
as provided in, but subject to all limitations and requirements
set forth in, the CRC License.
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4. Retention of Rights in Article. Notwithstanding the
exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in each
case provided that a link to the Article on the JoVE website is
provided and notice of JoVE’s copyright in the Article is
included. All non-copyright intellectual property rights in and
to the Article, such as patent rights, shall remain with the
Author.

5. Grant of Rights in Video — Standard Access. This Section 5
applies if the “Standard Access” box has been checked in Item
1 above or if no box has been checked in Item 1 above. In
consideration of JoVE agreeing to produce, display or
otherwise assist with the Video, the Author hereby
acknowledges and agrees that, Subject to Section 7 below,
JoVE is and shall be the sole and exclusive owner of all rights of
any nature, including, without limitation, all copyrights, in and
to the Video. To the extent that, by law, the Author is
deemed, now or at any time in the future, to have any rights
of any nature in or to the Video, the Author hereby disclaims
all such rights and transfers all such rights to JoVE.

6. Grant of Rights in Video — Open Access. This Section 6
applies only if the “Open Access” box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author hereby
grants to JoVE, subject to Section 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Video in all forms,
formats and media whether now known or hereafter
developed (including without limitation in print, digital and
electronic form) throughout the world, (b) to translate the
Video into other languages, create adaptations, summaries or
extracts of the Video or other Derivative Works or Collective
Works based on all or any portion of the Video and exercise all
of the rights set forth in (a) above in such translations,
adaptations, summaries, extracts, Derivative Works or
Collective Works and (c) to license others to do any or all of
the above. The foregoing rights may be exercised in all media
and formats, whether now known or hereafter devised, and
include the right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United States
government employee and the Article was prepared in the
course of his or her duties as a United States government
employee, as indicated in Item 2 above, and any of the
licenses or grants granted by the Author hereunder exceed the
scope of the 17 U.S.C. 403, then the rights granted hereunder
shall be limited to the maximum rights permitted under such
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statute. In such case, all provisions contained herein that are
not in conflict with such statute shall remain in full force and
effect, and all provisions contained herein that do so conflict
shall be deemed to be amended so as to provide to JOVE the
maximum rights permissible within such statute.

8. Likeness, Privacy, Personality. The Author hereby grants
JoVE the right to use the Author’s name, voice, likeness,
picture, photograph, image, biography and performance in any
way, commercial or otherwise, in connection with the
Materials and the sale, promotion and distribution thereof.
The Author hereby waives any and all rights he or she may
have, relating to his or her appearance in the Video or
otherwise relating to the Materials, under all applicable
privacy, likeness, personality or similar laws.

9. Author Warranties. The Author represents and warrants
that the Article is original, that it has not been published, that
the copyright interest is owned by the Author (or, if more than
one author is listed at the beginning of this Agreement, by
such authors collectively) and has not been assigned, licensed,
or otherwise transferred to any other party. The Author
represents and warrants that the author(s) listed at the top of
this Agreement are the only authors of the Materials. If more
than one author is listed at the top of this Agreement and if
any such author has not entered into a separate Article and
Video License Agreement with JoVE relating to the Materials,
the Author represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them had
been a party hereto as an Author. The Author warrants that
the wuse, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate, infringe
and/or misappropriate the patent, trademark, intellectual
property or other rights of any third party. The Author
represents and warrants that it has and will continue to
comply with all government, institutional and other
regulations, including, without limitation all institutional,
laboratory, hospital, ethical, human and animal treatment,
privacy, and all other rules, regulations, laws, procedures or
guidelines, applicable to the Materials, and that all research
involving human and animal subjects has been approved by
the Author's relevant institutional review board.

10. JoVE Discretion. If the Author requests the assistance of
JoVE in producing the Video in the Author’s facility, the Author
shall ensure that the presence of JoVE employees, agents or
independent contractors is in accordance with the relevant
regulations of the Author's institution. If more than one
author is listed at the beginning of this Agreement, JoVE may,
in its sole discretion, elect not take any action with respect to
the Article until such time as it has received complete,
executed Article and Video License Agreements from each
such author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to accept
or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
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full, unfettered access to the facilities of the Author or of the
Author’s institution as necessary to make the Video, whether
actually published or not. JoVE has sole discretion as to the
method of making and publishing the Materials, including,
without limitation, to all decisions regarding editing, lighting,
filming, timing of publication, if any, length, quality, content
and the like.

11. Indemnification. The Author agrees to indemnify JOVE
and/or its successors and assigns from and against any and all
claims, costs, and expenses, including attorney’s fees, arising
out of any breach of any warranty or other representations
contained herein. The Author further agrees to indemnify and
hold harmless JoVE from and against any and all claims, costs,
and expenses, including attorney’s fees, resulting from the
breach by the Author of any representation or warranty
contained herein or from allegations or instances of violation
of intellectual property rights, damage to the Author’s or the
Author’s institution’s facilities, fraud, libel, defamation,
research, equipment, experiments, property damage, personal
injury, violations of institutional, laboratory, hospital, ethical,
human and animal treatment, privacy or other rules,
regulations, laws, procedures or guidelines, liabilities and
other losses or damages related in any way to the submission
of work to JoVE, making of videos by JoVE, or publication in
JoVE or elsewhere by JoVE. The Author shall be responsible
for, and shall hold JoVE harmless from, damages caused by
lack of sterilization, lack of cleanliness or by contamination
due to the making of a video by JoVE its employees, agents or
independent contractors.  All sterilization, cleanliness or
decontamination procedures shall be solely the responsibility
of the Author and shall be undertaken at the Author’s
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expense. All indemnifications provided herein shall include
JoVE's attorney’s fees and costs related to said losses or
damages. Such indemnification and holding harmless shall
include such losses or damages incurred by, or in connection
with, acts or omissions of JoVE, its employees, agents or
independent contractors.

12. Fees. To cover the cost incurred for publication, JoVE
must receive payment before production and publication the
Materials. Payment is due in 21 days of invoice. Should the
Materials not be published due to an editorial or production
decision, these funds will be returned to the Author.
Withdrawal by the Author of any submitted Materials after
final peer review approval will result in a US$1,200 fee to
cover pre-production expenses incurred by JOVE. If payment is
not received by the completion of filming, production and
publication of the Materials will be suspended until payment is
received.

13. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE’s successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to any
conflict of law provision thereunder. This Agreement may be
executed in counterparts, each of which shall be deemed an
original, but all of which together shall be deemed to me one
and the same agreement. A signed copy of this Agreement
delivered by facsimile, e-mail or other means of electronic
transmission shall be deemed to have the same legal effect as
delivery of an original signed copy of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement required per submission.

CORRESPONDING AUTHOR:

Neurometric Approach To Advertising Perception: An-Application OnfAntismoking PSAs

Name: _ :
GiuliaCartocci
Department: —
Department of Motecular Medicine
Institution: Sapienza University of Rome
Article Title:
Signature:

Date: 20 December 2016

Please submit a signed and dated copy of this license by one of the following three methods:
1) Upload a scanned copy of the document as a pfd on the JoVE submission site;

2) Faxthe documentto +1.866.381.2236;

3) Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02139

For questions, please email submissions@jove.com or call +1.617.945.9051
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SAPIENZA

UNIVERSITA DI ROMA

Dept. of Molecular Medicine

From: Dr. Giulia Cartocci
Dept. Molecular Medicine
University of Rome Sapienza

To: Editorial Office
JoVE

Re: second revision of the manuscript

Dear Editor in Chief,
please find enclosed the reviewed version of the manuscript:

“NEUROMETRIC APPROACH TO ADVERTISING PERCEPTION: AN APPLICATION
ON ANTISMOKING PSAs”

by Giulia Cartocci, Myriam Caratu, Enrica Modica, Anton Giulio Maglione,
Dario Rossi, Patrizia Cherubino, and Fabio Babiloni

We thank the JoVE Scientific Review Editor and the reviewers for the
provided comments. Please find below a line-by-line response to them.

Changes recommended through in-text comments:

e Comment 1: “Please focus the title on the highlighted portion of the
protocol so that it is specific to the final video.”

We thank the Editor for the comment. We changed the title into:
“ELECTROENCEPHALOGRAPHIC, HEART RATE AND GALVANIC SKIN RESPONSE ASSESSMENT FOR
THE ADVERTISING PERCEPTION STUDY: AN APPLICATION ON ANTISMOKING PSAs”

e Comment 2: “Please delete the 1in-text «citations and reorder the
references in the order that they appear starting from the introduction.”

We thank the Editor for the comment. We changed the abstract according to
the indications and reordered the references.

e Comment 3: “Some steps were adjusted for clarity, and tense. Please
revise the text to include missing punctuations, and clarify the
language.”

We thank the Editor for the comment. We revised the protocol tracking the
changes.

e Comment 4: “Does the participant have to be bald?”

We thank the Editor for the comment. No, the participant doesn’t have to
be bald. We were referring to the skin of the forehead. We changed the
sentence, specifying it in the text.

e Comment 5: “Of the ears?”
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We thank the Editor for the comment. Yes, we were referring to the ear-
lobule. We changed the sentence, specifying it in the text.

e Comment 6: “Is there a button to be pushed?”

We thank the Editor for the comment. We merged the previous version 1.8
with the 1.9 point because the button to be pressed was specified in the
1.9 sentence. The current 1.9 point is the old 1.10, and so on. The ex
1.9 point is marked in red, within the current 1.8 point.

e Comment 7,8: “Is the participant watching the PSA here?”;” Is this
manual push button? To clarify, do you push the buttons while the
participant is watching the video?”

We thank the Editor for the comment. No, we were referring to the
beginning of the recording session. We revised the protocol tracking the
changes, in the attempt to clarify all the steps.

e Comment 9: “What kind of cross?”

We thank the Editor for the comment. We changed the sentence, specifying
it in the text. We referred to a white cross over a black background.

e Comment 10: “Please clarify by describing the software actions.”

We thank the Editor for the comment. We revised the final steps tracking
the changes, in the attempt to clarify the procedure (please look at the
text for further details).

e Comment 11: “Do you start the recording manually? Is this a repeat of
1.13 2”7

We thank the Editor for the comment. It is not a repetition of the 1.13.
We added a point, to clarify that a starting and an ending marker are
placed respectively at the beginning and at the end of the PSAs video
display.

e Comment 13: “Please move this study report into the results section,
and adjust the reference list as per the updated citation order.”

We thank the Editor for the comment. We changed the manuscript according
to the suggestion.

e Comment 14: “Please adjust the following substeps to be in the
imperative tense.”

We thank the Editor for the comment. We changed the manuscript according
to the suggestion.
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e Comment 15: “Neutral in what sense?”

We thank the Editor for the comment. We specified in the text that we
referred to the emotional involvement eventually produced by the stimulus
(line 286) .

¢ Comment 16: “Expand the abbreviation”

We thank the Editor for the comments. We expanded the abbreviation at the
point 2.2.2, where the IAPS acronym appears first.

e Comment 17,18,19,20: “Please add a reference.”

We thank the Editor for the comment. We added the references according to
the suggestion (please look at the text for further details).

e Comment 21: “Please replace this embedded figure with a formula built
using Word’s equation builder, or the equation figure will be lost”

We thank the Editor for the comment. We changed the manuscript according
to the suggestion.

e If your figures and tables are original and not published previously or
you have already obtained figure permissions, please ignore this comment.
If you are re-using figures from a previous publication, you must obtain
explicit permission to re-use the figure from the previous publisher
(this can be in the form of a letter from an editor or a link to the
editorial policies that allows you to re-publish the figure). Please
upload the text of the re-print permission (may be copied and pasted from
an email/website) as a Word document to the Editorial Manager site in the
"Supplemental files (as requested by JoVE)" section. Please also cite the
figure appropriately in the figure legend, i.e. "This figure has been
modified from [citation]."

Our figures are original. Concerning Comment 22,23,24 “Please obtain
explicit permission to publish these figures”: we decided to remove
figures 1,2 and 3 from the article, since it 1is very easy to find the
material on the web starting from the description of the stimuli used in
the study. In this case there is no more need to ask explicit permission
for their publication. Therefore, the previous figure 4, 5 and 6 are the
current figure 1,2 and 3 respectively.

e Comment 25,26,27: “Please define the error bars.”

We thank the Editor for the comment. We specified in the figure legends
that error bars represent standard deviations.
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The corresponding author:

Dr. Giulia Cartocci

Dept. of Molecular Medicine

University of Rome - Sapienza

Viale Regina Elena 291, 00161, Rome, Itay
Tel: +39-06-49912223

Email: giulia.cartocci@uniromal.it

All the authors have approved the contents of the manuscript as submitted
by the corresponding Author.

Yours sincerely
Dr. Giulia Cartocci

Rome, 14 March 2017
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