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A B  S  T  R  A  C T 
 

 

This study examines the influence of social hierarchy on the neural electrophysiological responses to faces. In 
contrast with earlier EEG studies that typically manipulate social rank through competitive situations, we im- 
plemented hierarchy through occupational status and thus contrasted faces associated with high- vs. low-status 
(e.g. lawyer vs. waiter). Since social hierarchies are largely intertwined with gender, both female and male faces 
were used as stimuli, and both female and male participants were tested. The procedure consisted in presenting a 
status label before the face it was associated with. The analyses focused mainly on two components that have 
been shown to be modulated by competitive hierarchies and other social contexts, namely the N170 and the Late 
Positive Potential (LPP). The results indicated that gender, but not status, modulated the N170 amplitude. 
Moreover, high-status faces elicited larger LPP amplitude than low-status faces but this difference was driven by 
female participants. This gender effect is discussed in line with research showing that women and men are 
sensitive to different kinds of hierarchy. Methodological differences are considered to account for the dis- 
crepancy between studies that find an effect of hierarchy on the N170 and those that do not. 
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1. Introduction 
 

“My word, sir, I have never seen anything like it. […] there was such power and majesty in his look that if he had bade me lie down that he 
might walk over me I would have done it at once, English middy though I was. The look on Napoleon's face was the revelation of the man and the 
explanation of his power. He was born to command (Admiral Eden in 1887, reported by John Rooker, 1901)1”. Presumably, the stunning 
experience of Admiral Eden would have been radically dif- ferent had he thought the face of the former Emperor of the French was that of a 
secondary junior officer. Our perception of other people deeply relies upon the social context in which they are embedded, and be- lieving a face 
is that of an emperor or believing it is that of a sub- ordinate individual makes a critical difference. In the current study, we investigate how 
knowledge about hierarchical status influences the neural processing of male and female faces by male and female participants. 

Hierarchies constitute a critical factor that structures our social environment. They arise in all social mammals, and among humans they 
are observed even in the most egalitarian hunter-gatherer societies (Boehm, 1999), as well as in groups of two-year old children (Boyce, 2004; 
Strayer and Strayer, 1976). According to evolutionary accounts, the influence of social rank on reproductive success and quality of life has 
exerted selective pressure on many motivational and cognitive processes (Cummins, 2005; Dunbar and Shultz, 2007; Ellis, 1995). Ex- 
perimental works indicate that the desire for status, which is often considered as a fundamental human motive (Barkow et al., 1975; Maslow, 
1943) emerges at preschool years and guides a number of behaviors among men and women from different cultures (Anderson et al., 2015). 
At the cognitive level, a wide range of results shows that adults and children display subtle abilities in detecting status (Charafeddine et al., 
2015; Gülgöz and Gelman, 2017; Mascaro and Csibra, 2012; Schmid Mast et al., 2009), memorizing hierarchies (Zitek and Tiedens, 2012) and 
making transitive inferences from dominance relationships (Gazes et al., 2017). 

Insofar as high-ranking individuals represent a higher risk of threat in conflicting interactions or, alternatively, a greater source of social 
support, it can be expected that those individuals will be monitored more by other group members. Consistent with this view, recent results 
obtained in the field of face processing indicate that the investment of cognitive resources is asymmetrical and more directed towards the top of the 
hierarchy. Eye-tracking studies show that faces of individuals who are dressed in high-status attire (Maner et al., 2008), who are ranked 
better in competitive situations (Breton et al., 2018), or who influence more interactive group decision making (Foulsham et al., 2010) receive 
more visual attention. Moreover, participants look more into the direction gazed by male faces associated with a high-status CV than into the 
direction gazed male faces associated a low-status CV (Dalmaso et al., 2012, 2014). A memory bias is also observed: faces associated with 
high occupational status are better remembered and their location in space is better memorized (Ratcliff et al., 2011). Fi- nally, functional 
magnetic resonance imaging (fMRI) data reveals that the processing of high status faces elicits stronger activation in areas associated with vision, 
attention, emotion, and mentalizing, as com- pared to low status faces (Farrow et al., 2011; Ligneul et al., 2017; Qu et al., 2017; Sanderson et al., 
2005; Zink et al., 2008, see also Koski et al., 2015 for a review). 

 
1.1. The influence of social rank on face processing: EEG evidence 

 
Recently, a handful of studies attempted to examine the temporal dynamics of brain activities while participants observed high- and low- 

ranking faces, with the aim of identifying the ERP components modu- lated by social rank (Breton et al., 2014; Feng et al., 2015; Hu et al., 2014; 
Santamaria-Garcia et al., 2015). A key issue emerging from this literature is whether hierarchy affects the early stage of face processing, as indexed 
by the N170 component, or only influences ERP components reflecting higher level cortical processes such as the Late Positive Po- tentials (LPP). 

The N170 is the most frequently investigated face-sensitive com- ponent. Its amplitude is maximal at occipitotemporal sites and between 140 
and 200 ms after the presentation of the face (Eimer, 2011). It is usually considered to reflect the structural encoding of faces (Bentin et al., 
1996; see Eimer, 2011 for a review), that is the configural pro- cessing of facial features (the eye, the nose, the mouth) enabling the recognition 
of a visual stimulus as a face (Rossion, 2014). A large body of studies has investigated whether social categories such as race, gender, and 
familiarity, modulate the N170 but results turned out to be inconsistent. While some studies found no influence of social informa- tion on this 
component (familiarity: Bentin and Deouell, 2000; Eimer, 2000; Henson et al., 2003; Jemel et al., 2003; Rossion et al., 1999; Schweinberger et al., 
2002a, 2002b; race: Caldara et al., 2003, 2004; Ito et al., 2004; gender: Mouchetant-Rostaing et al., 2000; Mouchetant- Rostaing and Giard, 2003), 
others reported that the N170 was sensitive to social cues and lead researchers to argue that social information is integrated from the initial stage 
of face structural encoding (familiarity: Caharel et al., 2002, 2005, 2006; Kloth et al., 2006; Harris and Aguirre, 2008a, 2008b; race: Ito and Urland, 
2005; Senholzi and Ito, 2012; Walker et al., 2008; gender: Freeman et al., 2010). One difficulty of investigating the influence of social categories 
on the N170 is that they can be associated with low-level perceptual cues (such as distinct skin colors for race, or distinct facial traits for gender) or 
with different level of experience (for familiarity). To overcome this difficulty, some studies contrasted the level of typicality within a social category 
(e.g. sex-ty- pical vs. sex-atypical faces; Freeman et al., 2010) rather than contrasting sub-categories (e.g. females vs. males) and others manipulated 
social information by neutralizing low-level perceptual influences. For instance, using a minimal group paradigm, Ratner and Amodio (2013) 
manipulated group membership and found a larger N170 amplitude for ingroup than for outgroup faces. Moreover, Bublatzky et al. (2014) 
manipulated the social relevance of faces (relevant faces being in- troduced as those of potential interaction partners) but found no modulation of 
this factor on the N170. 

Hierarchy constitutes another key dimension for which low-level perceptual traits can be neutralized, unless, of course, it is manipulated 
through dominance and subordination traits (Chiao et al., 2008). In studies examining the N170 component, hierarchy is typically induced 
through competitive games that engaged perceptual and cognitive skills. Breton et al. (2014) found no modulation of the N170 amplitude but 
reported a larger LPP component at parietal sites and a greater reduction of alpha power for high-ranking faces. Two studies (Feng et al., 
2015; Santamaria-Garcia et al., 2015), inspired by a methodology introduced by Zink et al. (2008), used a “star-system”  to convey explicit 
hierarchical cues: high-ranking faces were presented together with three stars underneath while the low-ranking faces were presented with only one 
star. While the parietal LPP effect was replicated when tested (Feng et al., 2015), both studies also found a larger N170 amplitude for high-ranking 
(three-stars) than for low-ranking (one-star) faces (Feng et al., 2015; Santamaria-Garcia et al., 2015). Moreover, two other re- cent studies that 
did not examine the N170 component did however find a modulation of the LPP amplitude in other types of hierarchy (Furley et al., 2017; 
Gyurovski et al., 2018). In particular, pictures of leading athletes and faces associated with a high financial status eli- cited a late positivity 
of greater amplitude, as compared to trailing athletes and faces of low financial status (Furley et al., 2017; Gyurovski et al., 2018). Modulations of 
LPP are commonly observed in the context of other social categories (familiarity, race, and gender). The LPP evoked by familiar faces has been 
considered to reflect semantic and personal identity representations (Eimer, 2000; Paller et al., 2000; Schweinberger et al., 2002a), and for race, 
gender and hierarchy, LPP are viewed as reflecting the cognitive assessment of face and category- related information (Ito and Urland, 2003; 
Walker et al., 2008) or as the manifestation of motivated attention and social evaluations (Furley et al., 2017; Gyurovski et al., 2018; Ito et al., 



 

 

2004). 
To sum up, four studies did find the same modulation of hierarchy on LPP over parietal sites and in similar time-windows (Breton et al., 

2014: 400–700 ms; Feng et al., 2015: 400–550 ms; Furley et al., 2017: 400–1000 ms; Gyurovski et al., 2018: 350–650 ms). However, for the 
N170 component, results were inconsistent as two studies did report a modulation of hierarchy (Feng et al., 2015; Santamaria-Garcia et al., 
2015) and another did not (Breton et al., 2014). 

The discrepancy in the N170 results could actually stem from methodological differences between studies. In Breton et al.’s work, 
participants had to remember the hierarchy presented to them during the learning phase. This might have reduced the saliency of the hier- 
archical information and might have delayed the identification of the face status. This evidently contrasts with the star-system methodology in 
which the hierarchical cues were always available (Feng et al., 2015; Santamaria-Garcia et al., 2015). However, a potential drawback of this latter 
approach is that high-ranking faces were presented with more complex and attention-capturing visual stimuli than low-ranking faces, namely 
three stars vs. one star (we will return to this issue in the Dis- cussion section). In the current study, we attempt to take advantage of both 
approaches while avoiding their limitations. On the one hand, each face was displayed just after presenting high- or low-status labels, so that 
status-face associations did not tax memory resources. On the other hand, each face was presented on its own, so as to prevent the status label 
to visually interfere with the processing of the face. 

The current experiment focuses on the two components that have been previously investigated in the context of hierarchy, namely the 
N170 and the LPP. According to the view that hierarchy can modulate the early step of face processing and that high-status individuals are 
more likely to capture rapid attention (Feng et al., 2015; Santamaria et al., 2015), it could be expected that high occupational status faces 
elicit an N170 of greater amplitude than lower status faces. However, if the N170 modulation resulted from perceptual factors unrelated to 
hierarchy, this modulation might not be observed in the current study. In addition, given that four studies have consistently reported a mod- 
ulation of LPP in the 400–1000 ms time-window, a similar effect could be replicated. 

 
1.2. Gender and the perception of social rank 

 
Another key issue we address in the current study is how the per- ception of social rank interacts with the face gender and the partici- pant's 

gender. Gender was largely overlooked in earlier EEG studies dedicated to the influence of hierarchy. Some studies included only male 
participants (Breton et al., 2014), others used only male stimuli (Breton et al., 2014; Gyurovski et al., 2018) and others included both male and 
female participants but did not analyze a potential effect of the participants’ gender (Feng et al., 2015; Furley et al., 2017; Gyurovski et al., 
2018; Hu et al., 2014). Moreover, although Santamaria-Garcia et al. (2015) examined gender and found that the modulation of status on the N170 
amplitude was greater for male than for female participants, it is unclear whether this difference was an effect of the participants themselves or 
an effect of the stimuli, as male participants were presented only with male faces and female partici- pants only with female faces. 

Gender is largely intertwined with hierarchy. From hunter-gatherer to modern industrial societies, women occupy less power positions, 
control less resources and are assigned to less prestigious activities than men (Eagly et al., 1992; Eagly and Wood, 1999; Sanderson et al., 2005; 
Whyte, 1978). From a psychological perspective it appears that domi- nant behaviors are more likely to be associated with men than women and 
also more likely to be tolerated among men than women (Copeland et al., 1995; Eagly et al., 1992; Johnson et al., 2008; but see Elsesser and Lever, 
2011). Likewise, research on the representation of gender and hierarchy also indicates that people implicitly expect men to be more hierarchical 
and women to be more egalitarian (Schmid Mast, 2004); consequently, male hierarchies are learned more quickly than female ones (Zitek and 
Tiedens, 2012). 

An important issue regarding the relationship between hierarchy and gender concerns the type of hierarchy males and females are sen- sitive 
to. For instance, significant gender differences have been reported regarding the attitude towards hierarchies that rely on competition. Women 
typically describe themselves as less competitive than men do and they are also less likely to enter competitive tournaments than men (Niederle and 
Vesterlund, 2007). Moreover, competitive environments differentially affect men and women's performance: Gneezy et al. (2003) found that 
competition significantly increases performance in cognitive tasks among men, but not among women. In the EEG research described above, the 
hierarchy always relied on a competitive context, which was therefore probably more relevant to male than to female participants. This could 
explain the gender difference showing a greater modulation of status on the N170 for males than for females (Santamaria-Garcia et al., 2015). 

In an attempt to provide a social context that was highly relevant to male and female participants, the current study established a hierarchy that 
was based not on competitive games but on occupational status. In modern industrialized societies, being endowed with a high occupa- tional 
status is not only an indicator of high income, it is also a sign of elevated educational level and intellectual achievement. People have no difficulty 
in ranking job occupations from a high to low social rank (Treiman, 1977) and research conducted in western countries indicates that among 
teenagers and young adults, females aspire to high occu- pational status to the same extent than do males, though this was not the case in the 
past (Mello, 2008; Schoon, 2006; Schoon et al., 2007). Moreover, while in the early 1990s, participants valued less the same occupation when it 
was carried out by a woman than by a man, this seems to be no longer the case in the 2010s (Crawley, 2014). While most neuroscientific 
studies investigated social hierarchy in competi- tive or dominance contexts, a recent fMRI study, by Koski, Collins and Olson (2017) has 
manipulated the social status associated with faces through occupation. The authors found a sensitivity to the difference between high vs. low 
occupational status’ faces in the left orbitofrontal cortex, a region which may play a role in social evaluation and social reward (Koski et al., 2017). 
However, the authors themselves ac- knowledge that the gender issue was a limitation of their study. Only male faces were used as stimuli and 
analyses comparing male and fe- male participants were not reported. 

To summarize, the present study investigates the influence of hier- archy on the processing of faces and differs in three main respects from 
earlier work. First, while the association between the face and the status label was made readily accessible so as to minimize memory load, the two 
stimuli were not presented together. Second, the influence of gender was investigated at the level of the stimuli and at the level of the participants. 
Third,  hierarchy  was operationalized through  occupa- tional status rather than through competitive games. 

 
2. Methods 

 
2.1. Participants 

 
Forty-four healthy right-handed volunteers (twenty-two women) aged between 19 and 26 years (men: mean = 22.92 years ± 1.89 SD, 

median = 22.81 years, women: mean = 22.99 years ± 1.75 SD, median = 22.92 years) gave their informed written consent to parti- cipate 
in this study and were compensated for their participation. All participants were French, had comparable educational backgrounds, 



 

 

comparable educational qualification level (between Bachelor's and Master's degree), and had normal or corrected-to-normal vision. The 
protocol of this study was approved by the local ethics committee (Comité de Protection des Personnes, Gerling agency - File no: 
0100630314037) 

 
2.2. Stimuli 

 
The stimulus set consisted of 120 high-resolution photographs of Caucasian neutral faces (60 female and 60 male faces) picked from the 

NimStim Set of Facial Expressions standardized database (Tottenham et al., 2009) and from the stimuli set used by Baudouin and Gallay 
(2006). We transformed them into grayscale images and normalized them in size, luminance and contrast. Faces were displayed on a screen with 
a light gray background and subtended horizontal and vertical visual angles of 10.1 × 10.1° at a viewing distance of 80 cm (400 × 400 pixels). 
One hundred twenty supplementary new faces (60 female faces) were created following the same procedure to serve as fillers in the last phase of 
the experiment. 

To convey a high or low occupational status, one out of six pro- fessional titles was presented in French before each face. These nouns 
were selected on the basis of a pretest online study in which 292 French-speaking participants (146 women - men: mean age = 26.89 years ± 
2,76 SD, median = 26,6 years, women: mean age = 27,19 years ± 2.57 SD, median = 27 years) comparable in educational background 
with the participants included in this EEG study, had to evaluate a set of eighteen profession titles according to two criteria. First, they were 
requested to estimate whether they thought there were more women or men for each occupational title using the following 5- point scale: (1) 
“many more women”, (2) “a little more women”, (3) “as many women as men”, (4) “a little more men”, (5) “many more men”. Second, they then 
had to assign each occupational title to the high or low-status category. This survey was conducted to ascertain status perception of job titles 
and to control the distribution of gender be- tween  the  two  status  groups.  We  thus  selected  three  high-status occupational terms, in 
French: “pharmacien - pharmacienne”  (phar- macist), “ingénieur - ingénieure”  (engineer), “avocat - avocate”  (lawyer); and three low-status 
occupational terms: “ouvrier - ouvrière” (worker2), “coiffeur - coiffeuse”  (hairdresser), “serveur - serveuse”  (waiter). Regarding the first question, 
the three high-status titles (“lawyer”, “engineer”  and “pharmacist”) and the three low-status titles (“worker”, “hairdresser”  and “waiter”) were 
judged to be occupied as much by women as by men by 42,1% and 31.3% of all the respondents respectively. Moreover, participants associated 
the three high-status occupational titles with masculinity (“many more men”)  in similar proportion (17%) as they did for the three low-status 
occupational titles (22,6%). Responses percentages to each scale category are reported in Table 1 (below) according to respondent gender and for 
both high- and low-status occupational titles. Regarding the second question, 100% of the participants assigned the “lawyer”, “engineer”  and 
“pharmacist”  titles to the high-status category and the quasi-totality of participants assigned the “waiter” (98.3– 97,3% of the male respondents 
and 99% of the female  respondents), the “hairdresser”  (95.7–95,9% of the  male respondents and 99,5% of the female respondents) and “worker” 
(97.7–  97,6% of the male respondents and 97,5% of the female respondents) to the low-status category. Importantly, these nouns displayed a 
different spelling in the masculine and feminine forms. As a consequence, when processing each profession noun, the participant knew whether 
the upcoming face would be a female or a male face. 

 
2.3. Design and procedure 

 
Upon her/his arrival to the lab, the participant was explicitly told that s/he was participating in a scientific project on the perception of social 

status from occupational titles. To make sure participants would clearly understand the notion of status investigated in this study, they were told 
that certain professions, which usually confer a high status in the society, require a high educational background, entail a high level of 
responsibility, and are associated with a high salary and a lot of prestige. On the opposite, they were told that professions, which confer lower 
social status in the society, do not require long years of study, imply little responsibility, with lower pay and lower prestige. As a cover story, 
participants were told that a large sample of individuals holding different occupations were photographed by other researchers from the lab, and 
that they will be presented with their faces preceded by the name of their professions. Participants were asked to pay attention to faces in the 
context of the associated occupations. They were then ex- plained the EEG recording technique and principles before being comfortably seated in 
front of a computer screen, in a dimly lit room. The EEG cap was then installed and prepared for recording. The ex- periment was designed 
using Presentation®14.3 (Neurobehavioral System, http://www.neurobs.com/) and was divided into two different phases: the priming phase and the 
status-face association phase. 

 
2.3.1. The priming phase 

During this phase, each participant had to categorize 30 professions (the 6 “target” professions and 24 “filler” professions) as being of high or low 
social status. Participants were presented with a profession noun on the top of the computer screen and had to categorize it by selecting the “HIGH” 

or “LOW”  response (Fig. 1A) with two buttons on the keyboard. The presentation order of the 30 professions was randomly set for each 
participant. After completing this task, the participant was presented with the full set of her/his categorizations (Fig. 1B). We re- viewed with 
him/her all his/her choices and s/he was then told that 3 high-status and 3 low-status titles (as classified by her-/him-self) would be selected from 
the list. As a matter of fact, for all participants, the 6 

titles described in the stimulus section were the ones selected for the next status-face association phase. In line with the pretest study, all 
participants included in the EEG study categorized pharmacist, en- gineer and lawyer as high-status titles, and worker, hairdresser and 
waiter as low-status titles. This phase not only primed the association of occupational titles with either a high or a low status, it also reinforced the 
participant's commitment by taking into account her/his own ca- tegorizations. The participant was then informed that s/he would be presented 
with photographs of men and women occupying the 6 se- lected titles. This phase lasted approximately 8 min 

 

 
 
 

 

2 In French, the tittle "worker" (ouvrier) depicts a specific profession, not just a general qualifier for people who “work” in various areas. This title is associated with a 
low social status. 



 

 

Table 1 
Mean responses percentages to each category of the scale used in the pre-test survey (first question), for both high- and low-status occupational titles and 
according to participants gender. 

 
 

  Many 
more 
women 

A little 
more 
women 

As many 
women as 
men 

A little 
more 
men 

Many 
more 
men 

High-status Men 0,46% 5,25% 41,32% 38,13% 14,84% 
titles Women 0,23% 3,20% 42,92% 34,47% 19,18% 

Low-status Men 18,49% 19,63% 29% 8,22% 24,66% 
titles Women 19,18% 17,81% 33,56% 8,90% 20,55% 

 

 

 
 

2.3.2. The status-face association phase 
EEG recordings started during this second phase. Participants were presented with three blocks of 360 trials according to a 2 (gender of the face) 

by 2 (status) design resulting in four conditions (90 trials per condition). The set of stimuli was administered in three blocks (120 trials per 
block) each separated by a short break. Each trial adhered to the following sequence: i) a fixation circle presented for a random in- terval of 
1000–1400 ms, ii) the gendered noun (feminine or masculine) of a profession appeared in the center of the screen during 1000 ms, followed by 
iii) a fixation cross for a random time interval of 1000–1400 ms, and iv) a female or male face, matching the gendered spelling of the 
occupation title for 600 ms. A black screen was presented in the inter-trial interval. This inter-trial interval was randomized be- tween 1600 and 
2000 ms (Fig. 1C). To maintain participant's attention, ten percent of the trials (i.e. 36 randomly chosen among 360, 12 per block) were followed 
by a question about the status associated with the preceding face. The participant had to determine as fast as possible if the face s/he just saw 
was of high- or of low-status by pressing the instructed buttons (Fig. 1C). Participants were explicitly asked to focus on the status-face 
association they were presented with. Before starting the experiment, participants were requested to limit head movements, facial muscles 
contractions and they were invited to avoid blinking during the title and face presentation to reduce signal artifacts. The 120 face pictures were 
presented 3 times each and were displayed in a pseudo-randomized order, with no face appearing in two consecutives trials. For a given 
participant, each of the 6 occupations was associated with 10 different female faces and 10 different male faces; these asso- ciations remained 
unchanged over the course of the experiment and were counterbalanced across participants. Thus, there were 30 trials for each gendered 
occupation, resulting in a total of 90 trials by status (high-/low-status occupations) for each face gender (men, women). This phase lasted a 
total of approximately 25 min. 

 
2.4. EEG recording 

 
EEG recording was performed from 64 active electrodes connected to an Acticap (International 10–20 System, American Encephalographic Society, 
1994) amplified by a BrainAmp amplifier (Brain Products, Gilching, Germany). The sampling rate was of 1024 Hz and an online 0.01–100 Hz 
bandpass filter was applied during recording. The ground electrode was placed on the forehead. The reference electrode was placed  on  the  
tip  of  the  nose;  this  reference  was  kept  for  off-line analysis. Two supplementary external electrodes were placed on each ear lobe, and vertical 
and horizontal eye movements (EOG) were monitored on-line using two bipolar montages. All the electrodes had their impedance below 5 kΩ 
before starting the recording. 

 
 

Fig. 1. Representation of the different experimental 
phases. A) Example of occupational title classification ac- 
cording to a high or low status performed by the partici- 
pant during phase 1. B) List of the 30 occupational titles 
used in phase 1. C) Representation of the trials displayed 
during the status-face association phase (2) with examples 
of male and female faces stimuli. EEG recordings of in- 
terest were performed during face presentation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
2.5. ERP analysis 

 
All EEG preprocessing and processing steps were performed using ELAN software developed by the INSERM U1028 at the Lyon 

Neuroscience Research Center (CRNL), Lyon, FRANCE (Aguera et al., 2011; http://elan.lyon.inserm.fr). The signal was re-referenced offline 
according to the averaged left and right earlobes electrodes. The dif- ferent preprocessing and processing steps were conducted in parallel both 
on signal referenced to the nose and on signal referenced to the average earlobes, in order to adapt accordingly to the various in- vestigated ERP 
components. We applied off-line two 3rd order infinite impulse response (IIR) Butterworth filters on continuous (non-seg- mented) EEG data: a 
band-stop (notch) filter to attenuate AC line noise (50 Hz in France; low cut-off frequency at 51 Hz, high cut-off frequency at 49 Hz) and a band-pass 
filter (low cut-off frequency at 0.05 Hz, high cut-off frequency at 35 Hz). We then performed two artefacts rejection steps using the same criteria for 
all participants. First, trials con- taminated by ocular movements or blinks were rejected using an au- tomatic detection procedure (voltage 
changes in any of the two ocular bipolar montages electrodes lower than 1 µV or greater than 80 µv, for any time-window of 80 ms). This automated 
procedure was completed by a visual inspection of the signal. Second, we rejected trials con- taminated by electrical drifts (maximal or minimal 
voltage value on any scalp electrode respectively greater or lower than ± 150 µv). For each procedure, we kept the same voltage threshold and/or 
latency criteria for all the participants. EEG signal was then segmented into epochs of 1600 ms, starting 600 ms prior to the face onset and ending 
1000 ms post-stimulus. For computing the ERPs, epochs were averaged for each subject according to the four status x gender conditions. Following 
the artifact rejection described above, a minimum of 15 epochs for each subject was averaged for each occupational title (6)-by-face gender (2) 
sub-condition, resulting in a total of at least 45 trials for each status (2) by  face  gender  (3)  condition.  Participants  who  did  not  reach  this 
criterion were excluded from the analysis (4 men and 4 women). Thus, the ERP analysis was conducted on 18 men and 18 women (Men: mean = 
23.06 years ± 2.02 SD, median = 22.82 years; Women: mean = 22.95 years ± 1.89 SD, median = 22.92 years; Student t-test t(35) = - 0.19; p 
= .85). After rejection procedure, the analysis included in average 80,3% of the trials for men (289,3 over 360; high-status male faces: 80,6%; 
low-status male faces: 78,1%; high-status female faces: 80,8%; low-status female faces: 82%) and 82,7% for  women  (297,9 over 360 in total; high-
status male faces: 83%; low-status male faces: 81%; high-status female faces: 83,4%; low-status female face: 83,5%). The averaged activity from 
−300 to 0 ms pre-stimulus was subtracted to each epoch as the baseline correction. 

ERP components of interest were measured as the mean signal amplitude in a given time window. Concerning the early neuronal re- 
sponse, we focused on the N170 ERP component considering the signal referenced according to the nose electrode as a standard (Eimer, 2000). We 
determined the N170 peak latency (i.e. latency of the maximal amplitude) on the temporo-parietal sites P7 and P8 where this ERP was maximal 
in the grand average over all the participants. The N170 mean amplitude was then measured on four electrodes P7, P8, PO7 and PO8 (Bentin et 
Deouell, 2000; Walker et al., 2008) (Fig. 2A), as the mean signal value over a ± 20 ms-window around the grand average peak latency (160 
ms), i.e. [140–180 ms] as in Mouchetang-Rostaing et al. (2000), Eimer (2000), and Breton et al. (2014). Using a ROI approach, the N170 
amplitude was analyzed in  two parieto-occipital clusters considering the mean amplitude in P7/PO7 and in P8/PO8. 

Concerning the late neuronal response, we focused on the LPP considering the signal referenced according to the averaged earlobes as a 
standard (Schupp et al., 2004). The LPP mean amplitude was mea- sured on a cluster of 10 electrodes located in the posterior medial region 
(PM: CP1, CPz, CP2, P1, Pz, P2, POz, O1, Oz, O2, see Fig. 3A) as defined in Furley et al. (2017). The time-window selected for measuring the LPP 
amplitude was based on the four studies that previously ex- plored this component in a hierarchy context. Averaging across the four time-
windows used in those studies (Breton et al., 2014: 400–700 ms; Feng et al., 2015: 400–550 ms; Furley et al., 2017: 400–1000 ms; Gyurovski et 
al., 2018: 350–650 ms) resulted in the 390–650 ms time- window. The mean LPP amplitude was thus computed in each electrode for each sub-
condition and each participant in the [390–650 ms] in- terval and then averaged across cluster's electrodes. 
 

 
 
 

Fig. 2. A) Scalp topographic map of the mean 
potential value averaged across all  the parti- 
cipants and  all  the  conditions  in  the 140–
180 ms time window. The two clusters of 
electrodes included in the analyses are sur- 
rounded by a gray circle (left: PO7, P7; right: 
PO8, P8). B) Mean ERP waveforms of the N170 
component averaged on the two clusters of 
electrodes P7/PO7 and P8/PO8 in response to 
the four face gender by face status conditions 
(dark-blue: high status men  faces, light  blue: 
low-status men faces, dark red: high-status 
women faces, light red: low-status women 
faces). The time course of the ERP was aver- 

aged across the 36 participants. C) Bar plot of the mean N170 amplitude in the 140–180 ms time window averaged on the two clusters of electrodes P7/PO7 and P8/ 
PO8. The vertical lines in the plot represent the confidence interval at 95% and * indicates significant differences. (For interpretation of the references to color in this 
figure legend, the reader is referred to the web version of this article.) 

 
 
Additionally, the visual inspection of the ERP waveforms revealed two others very early components evoked in the occipital sites, one 

negative deflection peaking at ~70 ms and associated to a N70 and a second, positive, deflection peaking at ~100 ms after the stimulus onset and 
associated to a P100. Although these two components were not our main focus in the current study, we chose to report their analyses (Section 
3.3.). The N70 and the P100 were examined on the signal re- referenced according to the averaged earlobes electrodes as the stan- dard reference 
for these two potentials (Eimer and Forster, 2003; Zani and Proverbio, 2012). We applied the same procedure as for the N170: the latency peak of 
each components was determined on the electrodes where they were the most prominent in the grand average, i.e. Oz for the N70 and O1/O2 for 
the P100. The amplitude peak was 71 ms for the N70 and 117 ms for the P100. For each of these components, the mean potential value was 
computed within time-windows centered on the peak latency, in agreement with past studies. For the N70, a 20 ms time- window was used (i.e. 61–



 

 

81 ms) as in Eimer and Forster (2003) and for the P100, a 40 ms time-window was used (i.e. 97–137 ms) as in Walker et al. (2008). As visual stimuli 
were displayed at the center of the screen, no lateralization effect was expected on the P100. Statistical analysis was thus conducted on the 
P100 mean amplitude averaged over the two O1/O2 electrodes. 

To investigate the time course of the neural processing of social status conveyed by faces of distinct gender, the mean amplitudes of 
N170 and the LPPs were submitted to distinct repeated measure ANOVAs. For the N170, the ANOVA included social status (2 levels), face 
gender (2) and laterality (2 levels) as within-subject factors, and participant's gender (2 levels) as between-subject factor. For the LPP, the 
ANOVA included social status (2 levels), face gender (2 levels) as within-subject  factors  and  participant's  gender  as  between-subject factor. 

 
 

 
Fig. 3. A) Scalp topographic map of the mean signal in the 390–650 ms time window over all the participants and in all the conditions. Electrodes included in the 
parietal medial (PM) cluster (CP1, CPz, CP2, P1, Pz, P2, POz, O1, Oz, O2) used to measure the LPP are marked in black. ERP waveforms of the LPP mean amplitude 
computed on the PM cluster and evoked by B) high- and low- status faces, C) the four participants’ gender by face status conditions. The time courses of the ERP 
averaged across the 36 participants is represented D) Averaged LPP amplitude computed in the 390–650 ms time window over the PM cluster recording sites. The 
vertical lines in the plots represent the confidence interval at 95%. E) Representation of the differential activity between high-status faces and low-status faces 
conditions for men and women participants. (from top to bottom) Scalp topography representing the difference in men (left head) and in women (right head). 
Differential ERP waveforms computed over the PM cluster for men (in blue) and women (in red).. The gray area on the graphs corresponds to the 390–650 ms interval 
over which the mean amplitude of the LPP was measured. * indicated significant difference (* at p < .05 and ** at p < .001) between conditions. (For inter- 
pretation of the references to color in this figure legend, the reader is referred to the web version of this article.) 

 
 

Least significant difference (LSD) Fisher's tests were used for post-hoc comparisons. In addition, to evaluate whether our data sup- ported the 
null hypothesis regarding the sensitivity of the N170 to status, we first subtracted the ERP elicited by high status faces (both male and female) 
from the ERP elicited by low-status faces (both male and female), averaged over P7 and P8 electrodes. We then performed a Bayesian One-Sample t-
test using the statistical software JASP (.8.0.1, https://jasp-stats.org/) and evaluated the Bayes factor for the null (typically, BF01 > 3 is 
considered as substantial evidence for the null). Finally, supplementary ANOVAs were performed on the averaged amplitude of two additional 
early components, the N70 and the P100, including social status (2 levels), face gender (2) and as within-subject factors, and participant's gender (2 
levels) as between-subject factor. 

 
3. Results 

 
During the status - face association phase, participants were very accurate in categorizing the face status of the 10% target faces (male 

participants: 94,14 ± 10,1% of  hits  and  female  participants: 95,52 ± 7,9% of hits among 36 trials). 
 

3.1. N170 

 
The N170 peaked at 160 ms across participants (Fig. 2B). The ANOVA on the N170 mean amplitude showed no main effect of face status 

(F(1,34) = 0.02; p = .89; partial η2 < 0.001, Fig. 3B), partici- pant's gender (F(1,34) = 2,66; p = .11; partial η2 = 0.07) or laterality (F(1,34) = 
2,43; p = .12; partial η2 = 0.07). However, it revealed a main effect of face gender (F(1,34) = 6,52; p = .02; partial η2 = 0.16; Fig. 2B). Female 
faces elicited a larger N170 (3,68 µV ± 0,81 SE) than male faces did (4,34 µV ± 0,85 SE) (Fig. 2C). There was neither any significant  
interaction  between  face  status  and  gender  (F(1,34) = 0.004; p = .96; partial η2 < 0.0017) nor between face status and participant's 
gender (F(1,34) = 0.12; p = .73; partial η2 < 0.004). Importantly, the Bayesian t-test on the N170 amplitude difference be- tween high and 
low status faces showed substantial evidence for the null hypothesis that status has no influence on the N170 amplitude (mean difference: 
0,003 µV ± 1,18 SE; BF01 =5.58). 

 
 



 

 

3.2. LPP 

 
Visual inspection of the signal revealed a sustained late positivity corresponding to the expected LPP, starting around 400 ms after the face 

onset, distributed across the scalp according to a anterior < central < posterior gradient and maximal over parietal  sites  (see Fig. 3A); in 
accordance with what has been observed in the literature (Breton et al., 2014; Pastor et al., 2008; Schupp et al., 2000). The ANOVA conducted on 
the mean LPP amplitude in the posterior medial cluster yielded a main effect of face's status (F(1,34) = 4,18; p = .04, partial η2 = 0.11, see Fig. 3B) 
revealing that high-status faces elicited larger LPP (3,03 µV ± 0,52 SE) than low-status faces (2,67 µV ± 0,51 SE). This effect was also qualified 
by a significant interaction between face's status and participant's gender (F(1,34) = 5,90; p = .02, partial η2 = 0.15; see Fig. 3C and E). No 
significant difference in LPP ampli- tude was observed in men between high-status faces (3,19 µV ± 0,73 SE) and low-status faces (3,26 µV ± 
0,69 SE, p = .79), while high- status faces (2,87 µV ± 0,76 SE) evoked larger LPPs than low-status faces in women (2,08 µV ± 0,74 SE) (p = 
.003) (Fig. 3D). 

 
3.3. Supplementary results 

 
3.3.1. N70 

The N70 component was examined on Oz and reached his maximum amplitude at 71 ms. We observed only a main effect of participant's 
gender on the N70 amplitude (F(1,34) = 13,60; p < .001, partial η2

 = 0.29); revealing that female participants presented a larger N70 (-3,32 
µv ± 0,77 SE) than male participants (-0,017 µv ± 0,54 SE). Precisely, most of the women (14 over 18; 89%) presented this poten- tial, while it 
was only present in 44% of the men (8 over 18). No other main effect was observed on the N70 amplitude (face's gender: F(1,34) = 0,22; p < .64, 
partial η2  = 0.006; face's status: F(1,34) = 0,005; p < .95, partial η2 < 0.001) as well as no interaction between face's status and gender 
(F(1,34) = 0,18; p < .67, partial η2 < 0.005) and between face's status and participant's gender (F(1,34) = 0,003; p < .96, partial η2 < 
0.001). 

 
3.3.2. P100 

The repeated-measures ANOVA conducted on the mean P100 am- plitude over O1/O2 revealed no main effect of face's gender (F(1,34) = 
0,40; p = .53, partial η2 = 0.01), of face's status (F(1,34) = 0,002; p = .97, partial η2 < 0.001), and of participant's gender (F(1,34) = 
0,18; p = .71, partial η2 = 0.005), but a significant interaction be- tween participant's and face's gender (F(1,34) = 4,75; p = .04, partial η2 = 
0.12). Male faces elicited larger P100 (7,30 µv ± 1,45 SE) than female faces (6,85 µv ± 1,51 SE) only for women participants (p = .05), 
not for men participants (male faces: 7,72 µv ± 0,99 SE; female faces: 7,97 µv ± 1,00 SE; p = .28). No other significant inter- action was 
observed. 

 
4. Discussion 

 
The goal of the current study was to examine the influence of social hierarchy on the brain electrophysiological responses associated with the 

processing of faces. In contrast with earlier EEG studies, wherein social ranks arose from competitive situations, we relied on occupa- tional 
status to induce social hierarchy representations. Moreover, given that the attitude towards hierarchy can be influenced by gender, we 
systematically manipulated the gender of the stimuli and also took into account the gender of the participants in our analyses. We speci- fically 
focused on the N170 and LPP components, which were pre- viously found to be modulated by social rank in competitive contexts (Breton et 
al., 2014; Chiao et al., 2008; Feng et al., 2015; Furley et al., 2017; Gyurovski et al., 2018; Hu et al., 2014; Santamaria-Garcia et al., 2015). We did 
not find any effect of occupational status on the N170 and a Bayesian analysis indicated substantial evidence for the null hypothesis in our 
dataset. Moreover, our data demonstrated that oc- cupational status modulated the LPP. Faces associated with high oc- cupational status 
elicited greater LPP amplitude than faces associated with low occupational status. However, this effect was observed only in female participants, 
suggesting an increased neural sensitivity to oc- cupational statuses among women as compared to men. In the fol- lowing, we discuss these 
two main findings in greater detail. In addi- tion, we also examined two supplementary components, the N70 and the P100, associated with very 
early stages of visual processing. Given that these analyses were exploratory and that no effect of status has been reported on these two 
potentials, we discuss them very briefly. 

 
4.1. N170 modulation: gender but not status 

 
The absence of status modulation on the N170, which was also re- ported by Breton et al. (2014), is in contrast with the two recent EEG 

studies that used a star-system to convey social rank (Feng et al., 2015; Santamaria-Garcia et al., 2015). Methodological considerations are usually 
proposed to account for these differences and a concern for methodology actually guided our experimental approach. With respect to earlier 
research on hierarchy, we estimated that presenting high- status faces together with more complex stimuli than low-status faces (that is, with 
three stars vs. one star) would be detrimental to the in- terpretability of the results. Indeed, as indicated above, Feng et al. (2015) and 
Santamaria-Garcia et al. (2015) used a star-system that introduced a confound between hierarchical status and stimulus com- plexity: three stars 
below the face indicated high status, and a single star indicated low status. In both studies, the authors themselves acknowl- edged this confound 
and conducted an additional control experiment, with no hierarchy manipulation, in which the stars under the faces did not mean anything for 
the faces. They observed no difference between three- and one-star faces on the N170 amplitude, which seemed to in- dicate that the initial N170 
modulation resulted from hierarchy and not from the difference in the number of stars. However, precisely because the stars did not mean 
anything for the faces, the two kinds of stimuli (stars and faces) were unrelated and the stars were thus more likely to be ignored by the 
participants. It follows that the greater complexity introduced by the three stars in the control experiment was less likely to affect the processing of 
faces, and that the confound remains partially. In Feng et al. (2015) study, the procedure in the control experiment even reinforces the 
disconnection between the two kinds of stimuli: participants were either asked to evaluate the number of stars regard- less of the face or to 
identify the gender of the face regardless of the number of stars while in the hierarchy experiment the star and the face stimuli had to be 
processed in interaction. Another problem concerns the gender discrepancy between the hierarchy and control experiments in Santamaria-Garcia 
et al.’s (2015) study. The hierarchy experiment, which manipulated the number of stars associated with status, included 22 participants with as 
many female as male participants (gender-ratio: 1:1). Interestingly, the authors reported a significant interaction be- tween gender and 
hierarchy indicating that the effect of stars on the N170 amplitude was greater for male than for female participants. However, the control 



 

 

experiment, included 4 times more female than male participants (16 vs. 4), a rate that significantly differed from the hierarchy experiment 

(16/20 vs. 11/22; χ2(1) = 4.107, p = .043). On the basis of the effect obtained in the hierarchy experiment, the gender ratio in the control 
experiment was more likely to produce a null result than the sex ratio of the hierarchy experiment; and thus was not an appropriate control. 
We therefore conclude that N170 effects found in the Santamaria et al.’s and Feng et al.’s experiments are not convincing enough to firmly 
establish an influence of hierarchy on this face-specific component. That said, we do not deny that hierarchy could potentially influence the N170 
amplitude, and we do not deny that the effect found by Feng et al. (2015) and Santamaria-Garcia et al. (2015) might actu- ally be a consequence 
of their manipulation of hierarchical status. We simply claim that the paradigms and control conditions used in those studies make this 
conclusion uncertain, and we believe that more convincing evidence of such modulation might arise in the field. 

We will now discuss some methodological aspects of the current experiment that might have hindered a modulation of the N170 by 
occupational status. First, although the present study involves a type of hierarchy that is highly relevant to our everyday social environment, it is 
important to note that the participants’  own status was not really at stake. Participants were all undergraduate students with an undefined 
occupational title. They were therefore dealing with an allocentric hierarchy, one that concerns external agents, rather than a self-refer- ential 
hierarchy, which involves the participant's position within the hierarchy (Farrow et al., 2011). It thus cannot be ruled out that hier- archy could 
modulate the N170 component when participants can di- rectly compare their own status to that of individuals they are facing. In the area of 
familiarity, faces of personal importance for participants (e.g. their own face or their mother's face) elicit a larger N170 ampli- tude than faces of 
people whose familiarity is based on fame (Caharel et al., 2002, 2005, 2006; Harris and Aguirre, 2008a, 2008b; Kloth et al., 2006). It would therefore 
be worth investigating in the future whether the self-referential hierarchies involving occupational titles are more likely to elicit a N170 
modulation. 

Second, even if occupational status is more rooted in everyday life than the fictitious status that results from competitive games, asso- 
ciating it with a face might be more difficult than it is for other social categories such as race, familiarity or gender, as these categories can be 
directly perceived from physical characteristics of the face. The face of an individual does not immediately tell the truth about her or his social 
status. Appreciating that a specific face is that of a high status in- dividual might therefore require a certain level of experience with that 
individual to elicit a robust face-status association (but see Bjornsdottir and Rule, 2017). To overcome these difficulties, hierarchies that are daily 
experienced, such as those encountered in the work-place, might be used as a source of stimuli (e.g. Chiao et al., 2004; Schmid Mast et  al.,  
2009). 

Additionally, the absence of difference in the N170 component can also be connected with the results of a recent fMRI study by Koski et al. 
(2017) who also manipulated face's status through job occupation. Interestingly, while they found a sensitivity to status’ differences in the left 
orbitofrontal context, they found no difference in the occipital face area nor the fusiform face area, which are considered as potential 
generators of the N170. While no effect of occupational status on the N170 amplitude was found, we did observe a larger N170 amplitude for 
female than male faces. This suggests that the absence of a significant difference between high- and low- status did not result from a lack of 
sensitivity to N170 modulations. Although an effect of gender face may actually reflect low-level processing differences, rather than an 
influence of the gender social category per se (Freeman et al., 2010), it should be noted that such effect is usually not observed (Ito and Urland, 
2005; Mouchetant- Rostaing et al., 2000; Mouchetant-Rostaing and Giard, 2003). There- fore, another explanation that goes beyond the 
influence of low-level physical traits is worth considering. For example, since male and female faces were not systematically evaluated and 
matched for higher-level facial attributes, we cannot exclude that the N170 effect derives from systematic differences in attractiveness, 
trustworthiness or dominance. Yet, a critical difference between the current experiment and the studies that did not find any gender 
modulation of the N170 is the social context in which the task was embedded. In those studies, par- ticipants had to distinguish male from 
female faces with no specific context emphasizing the social difference between men and women. In contrast, in the current experiment, faces 
were presented in a socially marked context, which was highly relevant to gender since men and women often differ in terms of occupational 
status and income. In ad- dition, before each face, the participant saw a gendered social cue, which by referring to status and occupation, 
was likely to activate gender-related information and stereotypes. Such procedure may have therefore fostered the social distinction between 
men and women. In other words, in previous studies the male vs. female opposition might have been more likely to be viewed as a sex 
distinction, based on bio- logical and physical differences, while in our study, it was more likely to be viewed as a gender distinction based on 
different social constructs (De  Beauvoir,  1949).  Interestingly,  the  emergence  of  N170  effects through the activation of social information and 
social stereotypes has been previously observed in the case of race by Ito and Urland (2005, Experiment 1). While they did not find any race effect 
on the N170 in a non-social categorization task, they did find such an effect when the task had a social categorization goal. 

 
4.2. LPP modulation: participant's gender affects the perception of status 

 
An important result of the current study is the effect of occupational status on the parietal LPP in the 390–650 ms time interval. High-oc- 

cupational status faces elicited larger LPP amplitudes than low-occu- pational status faces. Similar LPP modulations in the same sites and in the 
same time window were also recently reported in the contexts of competition-based (Feng et al., 2015; Breton et al., 2014; Furley et al., 2017) 
and wealth-based hierarchies (Gyurovski et al., 2018). Hence, the larger LPP elicited by individuals occupying a higher position in a hierarchy 
appears to be a robust phenomenon. Occupational status of individuals is an important cue to determine their influence on the social 
environment because it provides information on their talents and on the advantages they benefit from. Since interacting with high-status 
individuals can result in higher positive or negative effects than with other individuals, they represent motivationally relevant stimuli. For 
instance, Deaner et al. (2005) found that monkeys can sacrifice juice in order to see faces of high-status individuals and Koski et al. (2017) 
interpret the lateral orbitofrontal cortex sensitivity to the occupational status as a response to rewarding stimuli. Motivationally relevant sti- muli 
are known to elicit larger LPP such as sexual stimuli, money, ap- petitive stimuli (Briggs and Martin, 2009; Gable and Harmon-Jones, 2010; 
Keil et al., 2001). 

Moreover, because the higher relevance of stimuli representing high-status individuals rests on the consideration of potential interac- tions 
with those individuals, their processing is likely to involve an evaluative step. Past research has shown that negative and positive stimuli 
evoke larger LPP than neutral ones and that negative stimuli evoke larger LPP than positive ones (Cacioppo et al., 1996). Viewing facial 
negative expressions, such as threat, fear and sadness elicit larger LPP than positive ones. In the hierarchy context, Gyurovski et al. (2018) have 
interpreted the greater parietal positivity elicited by high financial status faces as a sign of negative evaluation and also found a similar positivity 
for faces associated with low moral status individuals. The negative evaluation of higher ranking individuals has also been shown in an fMRI 
study by Feng et al. (2016) in the context of a competitive hierarchy based on perceptual skills. The authors reported that the empathic 
neuronal response was reduced when pain was inflicted on individuals who were ranked higher than the participant, than when it was inflicted on 



 

 

lower ranked individuals. However, not all forms of hierarchy elicit  the same  evaluative answer.  While a dominant in- dividual who exerts 
power and coercion on others is likely to be judged negatively due to her/his antisocial behavior, a prestigious individual is more likely to elicit 
respect and admiration because of the valued skills she/he displays (Cheng et al., 2013). Similarly, when participants are involved in competitive 
and/or social comparisons situations they may experience feelings such as envy and schadenfreude towards in- dividuals who are ranked as 
superior (Smith et al., 1996; Takahashi et al., 2009). However, since in the current experiment the participants’ status was not at stake, they were 
less likely to engage in social com- parison process and to view high-status faces negatively. 

However, the striking point in the results is that only female par- ticipants did show LPP modulation. This contrasts with Breton et al.’s (2014) 
work in which the LPP difference between high- and low-rank faces was obtained with male participants. No conclusion could be drawn 
regarding females in this earlier experiment as it included only males, but the difference between both studies suggests that the sen- sitivity to 
hierarchy might depend upon participants’ gender and the type of hierarchy. This possibility is actually in keeping with results showing gender 
differences on the attitude towards different manifes- tations of hierarchies. Compared to women, men preferred competitive over non-competitive 
contexts in problem-solving tasks (Niederle and Vesterlund, 2007). Moreover, men and women not only differ with respect to competition; they 
also differ in their attitude towards power and status (Hays, 2013; Offermann and Schrier, 1985), which are two distinct hierarchical constructs. 
Power depends upon the amount of resource an individual controls in a group, and may involve dominance and coercion towards other members. 
In contrast, status relies on dis- tinctive abilities that are socially valued by others and can therefore lead to respect and admiration (Cheng et 
al., 2013; Henrich and Gil- White, 2001; Magee and Galinsky, 2008). Hays (2013) found that in an imaginary work context, men valued more power 
than did women (see also Offermann and Schrier, 1985), while women valued more status than did men. The women's preference for status 
information over other hierarchical indicators (such as power and competition), could thus lead them to attend, more than men, to status 
differences. It could also lead them to attend more to the social and affective nature of the paradigm while male participants might have 
focused more on the mere categorization aspect of the task (i.e. discriminating correctly the face status). Given that the current ERP study was the 
first one to thoroughly investigate gender, the difference between male and female participants was not previously observed and it would still need to 
be replicated to ascertain its robustness. Future work should also investigate in a more systematic way the extent to which men and women 
differ in their processing of various types of hierarchy, since in the current study the LPP amplitude did not differ according to occupational 
status among male participants while  it did for  competition-based hierarchies in earlier work (Breton et al., 2014). 

 
 

4.3. Additional N70 and P100: no modulation of status in the early visual processing 

 
Two others components were examined in this study: the N70 and the P100. No effect of status were observed on these component, but 1) a 

larger N70 amplitude for women compared to men participants and 2) a larger P100 in response to male faces compared to female faces, only in 
women participants. 

Regarding the N70, this potential reflects the very first step of human visual processing in the primary cortex V1 (Saint-Amour et al., 2005) and 
is influenced by attentional allocation (Eimer and Forster, 2003; Mouchetant-Rostaing and Giard, 2003; Santos et al., 2008; Zani and Proverbio, 
2012). When participants sustain their attention to a particular stimulus or attend to a specific location in the visual field, the N70 amplitude 
increases (Eimer and Forster, 2003). Similarly, when participants are engaged in an active categorization task, the N70 po- tential is larger 
than when they are passively presented with faces (Mouchetant-Rostaing and Giard, 2003). This larger N70 for female participants could 
suggest that they allocated more attention to the task requirements than male participants. 

Regarding the P100, this component has been shown to be modu- lated by attention orientation mechanisms. In particular, visual stimuli 
evoke larger P100 when they are associated with a high attentional focus. This could be either due to their intrinsic relevance, as it is the case 
for emotional fearful or angry faces (Batty and Taylor, 2003; Chiao et al., 2008) and for particular facial features (such as the eye region, Doi et 
al., 2007; Kloth et al., 2013), or to constraints related to the task itself (Hillyard and Anllo-Vento, 1998; Rossion et al., 1999; Rutman et al., 
2009; Taylor, 2002). One could have expected that labels fore- warning high-status faces would translate into a more positive P100 due to the 
strong relationship between social hierarchy and attentional allocation. However, status had no effect on the P100 amplitude in our study. The 
interaction between stimulus gender and participant gender would suggest that women allocated more attentional resources to male than female 
faces. 

 
 

5. Conclusion 
 

In conclusion, the current study brought new insights regarding the neural processing of hierarchy conveyed by occupational status. First, the 
status of a face did not penetrate the structural encoding of the face reflected by the N170, but appeared to be encoded later, about 400 ms after the 
presentation of the faces, in the time range of the LPP. Interestingly, this influence of status on late potentials elicited by faces was only observed 
in women participants, not in men. We propose that this modulation of the LPP amplitude according to face status found for women might reflect a 
differential gender-based engagement in the task (i.e. focus in the status-face association they were presented with). Further work is obviously 
needed to fully disentangle this issue. Our research raised also new questions concerning the localization of the neural networks involved in 
the processing of hierarchical context re- lated to faces and more specifically, of social status information. Future investigations using high spatial 
resolution neuroimaging techniques and including gender as a critical variable will help to determine if social status processing recruits 
similar or distinct neural networks in men and women. 
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