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Abstract 

 

The present study aims to investigate the influence of emotional facial expressions on 

memory for new facial identities. Also, if there are recollection of the facial expressions 

independently of the conscious memory for the facial identity.  

 

In this manner, participants were present with 30 happy, angry or neutral faces and, after a 3 

minutes interval, the previous images mixed with the same number of new ones, were again 

presented now all in a neutral emotional state. Participants indicated for each image in the test 

phase whether it had been included in the learning phase as well which emotion presented at 

the time. Participants were asked to answer even if they were not sure or answered that they 

did not saw the picture previously.  

 

Results show that faces presented with an angry emotional expression were better recognized 

than the ones presented with a happy emotional expression. However, when there was no 

recollection of the facial identity the happy emotional expression was the one that was more 

remembered. 

 

Key words: emotional facial expression, memory, Karolinska Directed Emotional Faces 
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Our faces are our presentation cards to the world. Facial expression of emotions represent a 

key aspect on our nonverbal social interactions, providing essential cues for both the current 

state and for the attributes of other humans. These non-verbal cues of emotion are essential to 

both socialization and adaptation (Adolphs, 2006; Keltner, Ekman, Gonzaga, & Beer, 2003; 

Matsumoto et al., 2008). 

Memory can be defined as the encoding, storage, and retrieval of past experiences and 

information in the human brain. It is widely accepted that memory is subdivided into 

different sub-systems, accordingly with different dimensions: time, awareness, prompt and 

content. Encoding includes two steps: acquisition and consolidation. It is in the acquisition 

phase that incoming information is processed and memory traces are created (Gazzaniga, 

Ivry, & Mangun, 2014).  

Emotional information seems to be crucial both for survival and reproduction (Bell, 

Mieth, & Buchner, 2017). In an evolutionist approach, facial emotional expressions are 

generally considered to be universal, linked with subjective experiences. Furthermore, facial 

expressions of emotion are also considered integrant parts of the emotional experience and 

have important interpersonal and social regulatory functions (Keltner et al., 2003; Kensinger, 

2007; Matsumoto et al., 2008).  

Previous studies with the aim of examining the hypothesis that humans possess an 

adaptive threat detection advantage, i.e., if one detects threatening stimuli faster than other 

categories, concluded that both younger and older adults detect threatening stimuli faster than 

other types of stimuli. For example, they would detect an angry face in an array of neutral 

ones faster than a sad or a happy one. Nevertheless it should be noted that this relates with 

detection tasks rather than memory ones (Mather, & Knight, 2006; Öhman, 2002; Öhman, 

Lundqvist, & Esteves, 2001).  
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Likewise, previous research has also pointed out that emotional facial expressions 

influence the encoding of new facial identities in memory. The reasons that are beneath that 

influence are still unclear, but it is thought to be due to the social and emotional meanings 

prompted by emotional facial expressions  (D'Argembeau & Van der Linden, 2007).  

In addition, a substantial line of research suggests that the processing of emotional 

and non-emotional information might entail different brain circuits and that facial identity 

and facial expression might also rely on different coding processes. Or at least, that there is 

some degree of neural separation between the mechanisms for recognition of identity and 

emotional expression (Calder & Young, 2005; Hartley, Ravich, Stringer, & Wiley, 2013; 

Kesinger, 2007). 

The functional model of face processing, proposed by Bruce and Young (cited by 

Calder & Young, 2005), suggests the existence of parallel routes for processing facial identity 

and facial expression. This model is based on the concept that early facial recognition 

happens in a series of stages and, initially is like a geometric representation based on the face 

features, accentuating the distinction between the processing of the face identity and the 

processing of the expression and speech related movements (Bruce & Young, 1986; Calder & 

Young, 2005). 

In the same line, functional neuroimaging studies seem to point out that facial identity 

and facial emotional expressions are processed in different brain regions (Adolphs, 2006). 

Facial identity processing has been related with the inferior occipital-temporal regions, 

including the fusiform face area (Harris, Young, & Andrews, 2014; Kanwisher, & Yovel, 

2006; Tsao, & Livingstone, 2008) whilst the processing of emotional expressions information 

seems to occur in the superior temporal cortical regions (Andrews & Ewbank, 2004; Bigler et 

al., 2007; Narumoto, Okada, Sadato, Fukui, & Yonekura, 2001). These functional and 
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anatomical differences on the face processing would, in theory, also be present the memory 

recollection for both face and emotional expression.  

Furthermore, it seems that there is no need to the facial cues to be intentionally 

perceived or the individual to be consciously aware of those facial expressions for them to be 

encoded in one’s memory and later recalled (Pawling, Kirkham, Tipper, & Over, 2017).  

However, studies concerning the effect of facial expressions of emotion in memory 

seem to lead to contradictory findings in non-clinical samples (D'Argembeau & Van der 

Linden, 2007). Some point out to an enhanced memory for negative versus positive or neutral 

face expressions (D'Argembeau & Van der Linden, 2007) while others point out that 

emotional information does not have influence on the recollection of the source information 

(Bell et al., 2017). However, most of those studies do not differentiate between memory for 

facial identity and memory for the emotional facial expression.  

In another study, D'Argembeau & Van der Linden (2004), exposed participants to a 

series of happy and angry faces, and after a retention interval of 2 minutes, they were shown 

again the previously seen faces together with new ones, all neutral, and asked to identify 

those they had already seen. For those identified as already seen, they were asked to identify 

the previously presented emotion of that face. As a conclusion, the authors pointed out that 

there was an age difference in the recollection of facial identity, with older adults presenting 

less recollection in comparison with younger adults. However, it seems that in what concerns 

the recollection of the emotion displayed those differences where null.  

In another study, the same authors (D'Argembeau & Van der Linden, 2007), with the 

aim to explore if the memory encoding of new facial identities was influenced by the 

emotional expression displayed by those faces, obtained results that point out that the 

recollection was higher if there as a positive (happy) emotional expression versus a negative 
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(angry) one, at encoding. Furthermore, it seems that the recollection of facial identity was 

even higher when participants attention was not intentionally directed towards the emotional 

expression (D'Argembeau & Van der Linden, 2007).  

Notwithstanding the fact that there are different views about the relationship between 

cognition and emotion, Zajonc’s (1980) argued that affect and cognition are independent 

processes. The researcher suggested that affective and cognitive information were processed 

separately and that they emerge from distinct systems. Additionally, Zajonc pointed out that 

affective information might have some temporal priority over, even, basic cognitive 

processes (Zajonc, 1980; 2000).  

Despite the vast array of research that was been done in order to determine and 

explore the effect of emotion on cognition and memory - being that through the use of 

emotional facial expressions, words or images - only a narrow amount of studies aimed to 

investigate the influence of facial emotional expressions on memory for new facial identities. 

 

Aim and research questions 

In order to study the relationship between the recognition of faces and the emotional facial 

expression expressed in the encoding moment, the aim of the present study can be 

summarized into the following research questions: 

Can emotional facial expressions of new facial identities be assessed independently of the 

conscious memory for the facial identity? Do emotional facial expressions have some 

relevance (i.e., facilitating or inhibiting) on memory for new facial identities?  
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Method 

 

Participants 

Participants were recruited from the general population, in Sweden. Thirty-seven individuals 

(21 female, age 18 - 72, M= 34.43, SD= 14.8; with a positively skewed distribution) took part 

in the experiment. The sample was constituted mostly by health care and teaching 

professionals (63%, n=24). All participants had normal or corrected-to-normal vision. All the 

participants approved an informed consent before starting the experiment, and the general 

guidelines for the Helsinki convention were followed. 

 

Instruments and materials 

Stimuli were presented using E-prime 2.0 software and presented in a computer Intel ® Core 

(™) i 7-3520 M CPU @ 2.9 GHZ, Windows 7 Enterprise (Psychology Software Tools, 

2012). 

The Karolinska Directed Emotional Faces is a series of 4900 pictures of human facial 

expressions, from 70 individuals presenting 7 different emotional expressions and 

photographed in 5 different angles.  This set of pictures is considered to have a good validity 

and present realistic emotional expressions  (Adolph, & Alpers, 2010; Lundqvist, Flykt, & 

Öhman, 1998). 

Sixty face images (20 neutral, 20 happy and 20 angry) were selected from the A series 

of the Karolinska Directed Emotional Faces (Lundqvist et al., 1998), corresponding to 30 

male and 30 female models, in frontal view pictures. The images were divided into two sets 

(A, B), each set contained 10 face images for each emotional state being 15 male and 15 

female.  
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In the learning phase, the participants were randomly present with set A or B. Pictures 

were grouped into five screens with 6 pictures each (see fig. 1) and each screen was presented 

during 6 seconds, that is 1 second per face image. 

Fig. 1 - Screen image example from the learning phase 

In the test phase, 60 pictures, 30 already seen in the learning phase, i.e., the same 

persons but now with a neutral emotional expression and 30 new, also presenting a neutral 

emotional expression, were presented (see fig. 2). These 60 pictures were presented in a 

random order. After each picture, the participants were first asked if they have seen that face 

in the first phase. Their option was to press Y keyboard for Yes and the N Keyboard for No. 

Secondly, they were asked what was the emotion expressed by that face previously. Their 

options were to press A keyboard for Angry, H keyboard for Happy and N keyboard for 

Neutral. If the participants did not knew the answer they were asked to intuitively guess the 

answer, even if they were sure of not seeing the face in the first phase. The test was self 

paced. 

 Fig. 2 - Screen image example from the test phase 
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Statistical Analysis 

All data analysis were performed using SPSS version 24. 

In order to determine if there was a significant difference between the face 

recognitions and the false alarms, i.e, the ones that the participants said to recognize but they 

hadn’t been seen in the learning phase, a paired sample t-test was computed. 

To understand if there were significant differences between the recognition of the 

faces displaying the three different emotional facial expressions (happy, angry and neutral) a 

repeated measures ANOVA was computed.  

In like manner, a repeated measures ANOVA was computed to understand if there 

were significant differences between the recognition of the faces displaying two different 

emotional facial expressions (happy, angry) when the facial identity is not remembered. 

 

Results 

The paired sample t-tests revealed that there was a significant difference between the 

mean of the recognitions and the false alarms, t(36)= 6.39, p= .001, eta squared= .764 . The 

results show that the mean for face recognitions (M= 13.73, SD = 5.44) was superior to the 

false alarms (M= 9.81, SD = 4.46).  

The repeated measures ANOVA to investigate if there were significant differences 

between the recognition of the faces displaying different emotional facial expressions pointed 

that there was a statistically significant difference on the correct recognition of the emotional 

facial expression when there was also a recognition of the facial identity, F (2,72)= 6.52, p= 

.002,  eta squared=  .426. The mean results (Table 1) show that when there was a recognition 

of the facial identity, the faces that were previously exposed with a neutral emotional 

expression were better remembered, followed by the angry emotional expression. 
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 Mean Standard Deviation 

Angry 4.54 1.98 

Happy 3.95 2.21 

Neutral 5.24 2.40 
Table 1 - Means of recognitions of emotional facial expressions - angry, happy and neutral - (max. 

value = 10) when the facial identity was recognized.  

 

The repeated measures ANOVA computed to understand if there were significant 

differences between the recognition of the faces displaying two different emotional facial 

expressions (happy, angry) when the facial identity is not remembered a repeated measures 

indicated that there was a statistically significant difference, although on the limit, on the 

correct recognition of the emotional facial expression, F (1,36)= 4.313, p= .045.  

The mean results (Table 2) show that when there was no recognition of the facial 

identity the happy emotional expression was more remembered than by the angry emotional 

expression. In this case, neutral emotional expressions were not considered because that 

condition appears both in the learning and experimental face and for that factor it could lead 

to misleading results. 

 

 Mean Standard Deviation 

Angry 0.81 1.07 

Happy 1.27 1.24 
 

Table 2 - Means of recognitions of emotional facial expressions (angry, happy and neutral) when the 

facial identity was not recognized.  
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Discussion 

 

The main goal of this study was to access if the emotional facial expressions of new facial 

identities could be assessed independently of the conscious memory for the facial identity. 

Furthermore, our aim was to understand the influence of emotional expressions on memory 

for new facial identities and if this is dependent of the emotional facial expression presented 

by those. 

In the present study and, contrary to previous studies (D'Argembeau & Van der 

Linden, 2007) facial identity was better recognized when they had been presented with angry 

rather than happy facial expressions. This differences in the recall happened despite the 

participants were not instructed to be attentive to the facial emotional states of the pictures 

during the learning phase.  

This result seems to be contradictory with results from previous studies. D'Argembeau 

& Van der Linden (2007) experiment concluded that when the participant’s attention is not 

intentionally directed for the emotional expression of new facial identities, facial identities 

with happy faces where more remember than the angry ones. 

In the present study, facial identity was better recognized when faces were previously 

presented with an angry emotional expression. However, when faces were not recognized 

happy facial expressions were better recalled. 

This result also seems to be contradictory with results from previous studies. 

D'Argembeau & Van der Linden (2007) experiment concluded that when the new facial 

identity is not remembered the angry expression was more remembered per se.  

The authors assert that this might be due to the fact that when present with angry faces 

the focus relays on the facial expression reducing the attention to facial identity 
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(D'Argembeau & Van der Linden, 2007). However, this could be due to the fact that negative 

facial expressions tend to draw more attention than positive ones. (Eastwood, Smilek, & 

Merikle, 2003; Öhman, Lundqvist, & Esteves, 2001). 

In an evolutive, adaptive way emotional facial expressions play an important role. 

Perceiving threatening facial expressions is a crucial factor and research point out that those 

stimuli are automatically detected and prepare the individuals to a fight or flight reaction 

(Öhman, 2002) and that could be one possible reason why in the present study angry facial 

where more remembered when the facial identity was also recalled. Equally, negative 

emotions seem to enhance memory accuracy (Kensinger, 2007).  In addition, the present 

sample was composed mostly (63%) by participants that are related to school teaching and 

caring, and healthcare and maybe there is a more general professional care about negative 

facial expressions (angry) and the recollection of the facial identity information than the 

general population. Furthermore, previous studies suggest that healthcare workers might 

exhibit higher levels of emotional perception, identification, and management than workers in 

general (Chaffey, Unsworth, & Fossey, 2012). Additional those emotional skills seem to be 

positively correlated with the core competencies of both educational and healthcare 

professions (Arora et al., 2010; Jennings, & Greenberg, 2009). However, this are just faint 

hypothesis and would require further investigation. 

Another possible explanation for the results is related with the cultural setting of the 

participants. Since the study participants are Swedish, and although the universal recognition 

of facial expressions of emotion is vastly supported by previous research, there might be 

some cultural influence on emotional expression, recognition and regulation (Matsumoto, 

1992; Paez, & Vergara, 2000). Taking into account the model of cultural dimensions 

(Hofstede, Hofstede, & Minkov, 2005) Sweden is considered to have a low score on 
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uncertainty avoidance, a high score on individualism and, long term orientation. All of those 

factors have been positively correlated with prosocial behaviour, volunteering and caring for 

strange others (Luria, Cnaan, & Boehm, 2015; Smith, 2015; Stojcic, Lu, & Ren, 2016). 

Additionally previous studies suggested a link between prosocial behaviour and the accurate 

identification of emotional facial expression of fear (Marsh, Kozak, & Ambady, 2007). 

Again, this are just some reasonings about the results that would require further investigation. 

The present study results also seem to point in the direction that affective information 

might be processed independently from the awareness of it, since it seems that emotional 

facial expression is correctly identify even when there is no recollection of the facial identity. 

As Zajonc’s (1980; 2000) argued, affective and cognitive information can be independent 

processes. Additionally, it also points in the direction of Bruce and Young (cited by Calder & 

Young, 2005) model of face processing suggesting the existence of parallel routes for 

processing facial identity and facial expression. 

In the present study the happy facial expression was more remembered when the 

facial identity was not recalled. Happy expressions are generally more recognized due to their 

uniqueness, as there are many facial expressions that are considered negative (e.g.: angry, 

sad, fear) and happy is the only one that is considered positive. Also, previous research also 

points out that happy expressions are usually less confused with other emotional facial 

expressions, including the neutral facial expression (D'Argembeau & Van der Linden, 2011) 

that would possible lead to the participants, in the present study, remember more the smiley 

(happy) faces when the facial identity is not remembered. 

 

The present study presents some limitations that must be acknowledged. Possible 

methodological limitations could have contributed to some of the contradictory findings 
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obtained in the study, such as the sample size and homogeneity when related with 

professional occupation and nationality. Furthermore, the study design would probably 

benefit if the neutral expressions would not be present in the learning phase since it creates a 

different condition from the happy and angry facial expressions as it is presented both in the 

learning and in the test phases. 

 

Conclusions and bridges for the future 

To sum up, it seems that there is an influence of the emotional facial expression on the 

encoding of new facial identities. Additionally, in the present study, facial identity was more 

accurately remembered when presenting an angry expression rather that a happy one. 

However, the study needs to be replicated to understand if that was due to the sample type 

(e.g. professional activity, nationality) or some other factor. 

Also, the happy facial expressions were more recalled when there was no recall of 

facial identity. This might be due to the uniqueness of that expression, as so, among the 

considered basic emotions, happy emotional expression can be recognized by a single feature, 

a smiling mouth. 

Given these points, and considering that the present study is far from being 

conclusive, it seems to show that there is some interaction in the processing of both facial 

identity and facial emotional expressions. 

Future studies would also benefit from taking the neutral emotional expression for the 

learning phase as it will be presented again in the experimental phase, creating a different 

condition from those angry and happy facial emotional expressions. 
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