
What's in a child's face? : effects of facial resemblance, love withdrawal,
empathy and context on behavioral and neural responses
Heckendorf, E.

Citation
Heckendorf, E. (2018, April 17). What's in a child's face? : effects of facial resemblance, love
withdrawal, empathy and context on behavioral and neural responses. Retrieved from
https://hdl.handle.net/1887/61482
 
Version: Not Applicable (or Unknown)

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/61482
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/61482


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/61482 holds various files of this Leiden University 

dissertation 
 
Author: Heckendorf, Esther 
Title: What's in a child's face? : effects of facial resemblance, love withdrawal, empathy 

and context on behavioral and neural responses 
Date: 2018-04-17 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/61482


Chapter

General introduction

1





General introduction

9 

1
General introduction

Humans are social creatures, and as such, social interactions crucially affect our 
subjective well-being and happiness (Helliwell, 2003; Helliwell & Putnam, 2004; 
Pichler, 2006). Many factors, including verbal and non-verbal communication 
skills, emotion regulation abilities, and face processing capacities, may affect 
how effective we are in interacting with others. Face processing enables 
individuals to determine another person’s gender, emotional state, and their 
degree of familiarity with another person. As a consequence, humans are able to 
adjust their behavior quickly based on who they are interacting with. However, 
individual differences may exist in how people process, and, ultimately, react to 
faces. Differences in temperament, the context in which a face is perceived, and 
(childhood) experiences with others may for instance influence how people 
react to faces. In the current thesis, the potential influence of some of these 
factors on the neural processing of and behavioral reactions to (child) faces, are 
discussed. 

Processing of familiar and unfamiliar faces
Previous research has shown that newborns are already able to discriminate 
between their mother’s and a stranger’s face (Bushnell, Sai & Mullin, 1989; 
Bushnell, 2001; Field Cohen, Garcia & Greenberg, 1984; Walton, Bower & 
Bower, 1992), suggesting that basic face processing abilities are innate to some 
degree. Face processing capacities further develop through infancy, childhood 
and adolescence (see Pascalis et al., 2011) until face processing expertise is 
reached in adulthood, reflected by adults’ capacity to remember hundreds 
of different faces over a long period of time, and their ability to distinguish 
between highly resembling faces (Bahrick, Bahrick & Wittlinger, 1975).

Face processing is a complex process that involves multiple brain areas, and 
several factors, such as individuals’ degree of familiarity with another person, 
may also affect how people react to a particular face (see for a review Natu & 
O’Toole, 2011). The core face processing areas include the occipital face area, 
the fusiform face area (FFA), and the posterior superior temporal sulcus (STS). 
The occipital face area encodes information about the different parts of faces, 
such as eyes and mouth, and reacts to small changes in physical facial features 
(Liu, Harris, & Kanwisher, 2010; Nichols, Betts, & Wilson, 2010; Pitcher,   
Walsh, Yovel, & Duchaine 2007). Subsequently, more complex processing 
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of facial features occurs in the lateral fusiform gyrus (FFA), associated with 
analyzing the invariant features of faces, such as gender and identity, and in the 
posterior STS, involved in the processing of the changeable features of a face, 
such as facial expressions and eye gaze (Andrews & Ewbank, 2004; Andrews 
& Schluppeck, 2004; Grill-Spector, Knouf & Kanwisher, 2004; Kanwisher & 
Yovel, 2006, Gobbini & Haxby, 2007; Yovel & Kanwisher, 2005). 

In addition, brain areas involved in social and cognitive functions, such as 
Theory of Mind (e.g. anterior cingulate cortex), also show enhanced activity in 
response to faces, especially more familiar faces (Gobbini & Haxby, 2007). In 
reaction to familiar faces, enhanced activity is also frequently seen in brain areas 
involved in the retrieval of another person’s biographical information, such as 
the anterior temporal cortex, brain areas related to the retrieval of memories 
of shared experiences (e.g. precuneus and cuneus), and brain areas associated 
with emotional responses to stimuli, including faces, such as amygdala and 
insula (Dubois et al., 1999; Gobbini, Leibenluft, Santiago, & Haxby 2004; 
Leibenluft, Gobbini, Harrison, & Haxby 2004; Schwartz et al., 2003; Sugiura 
et al., 2001). Thus, more familiar faces generally evoke enhanced activity in a 
more widespread network of brain areas than less familiar or unfamiliar faces, 
probably induced by the accumulation of experiences and social interactions 
people have with (highly) familiar individuals over time (Balas, Cox, & Conwell 
2007). 

Facial resemblance and kinship
Face processing also enables individuals to identify genetic relatives based on 
facial resemblance (Alvergne, Faurie, & Raymond, 2009; Bressan & Grassi, 
2004; Kaminski, Dridi, Graff, & Gentaz, 2009; Lieberman, Tooby, & Cosmides 
2007; Maloney & Dal Martello, 2006). Humans may favor individuals that 
facially resemble themselves over individuals that do not, because of the 
suspected genetic relatedness. In previous research, adult participants’ were 
for instance more willing to cooperate with adults that facially resembled 
themselves (DeBruine et al., 2011; Krupp et al., 2008). In addition, facial 
resemblance increases ‘parental’ responses, like the willingness to invest in 
a child (Bressan, Bertamini, Nalli, & Zanutto, 2009; DeBruine, 2004; Platek 
et al., 2004). Editing children’s pictures to make them facially resemble the 
participants may therefore offer an opportunity to simulate an ‘own child’ in 
individuals without children of their own. The suggested biological relatedness 



General introduction

11 

1
implied by the child’s facial resemblance with the participant may trigger 
caregiving reactions in participants without children of their own.

A parent’s caregiving system is particularly activated when the child is 
in (potential) danger or distress (George & Salomon, 2008). Similarly, a 
participant’s caregiving systems may be activated when a child that facially 
resembles the participant is threatened or in danger. Protective behaviors and 
related changes in brain activity may even be evoked when individuals are not 
consciously aware of a threat (Bowlby 1988; Bakermans-Kranenburg & Van 
IJzendoorn, 2017). Thus, threatening stimuli may be processed preconsciously 
to some degree (Almeida, Pajtas, Mahon, Nakayama, & Caramazza, 2013; 
Morris, Öhman & Dolan, 1998; Whalen et al., 1998). In Chapter 2 of this 
thesis, we investigate whether subliminally presented threatening primes 
evoke the expected changes in amygdala activity (a brain region related to 
the processing of emotional, especially threatening information [LeDoux, 
1998]). We simulate genetic relatedness by morphing a picture of a child’s face 
unfamiliar to the participant with the participant’s own face. In addition to 
effects of facial resemblance in brain areas involved in face processing and social 
cognition (see above), we would therefore expect stronger (neural) protective 
responses when threatening primes precede child faces that resemble the 
participant’s face compared to child faces that do not resemble the participant’s 
face (since self-resembling, but not non-resembling child faces are expected to 
evoke caregiving reactions). The studies presented in this thesis provide a ‘proof 
of concept’ with the aim to get first insights in the neural processes related to 
protective caregiving reactions, and are therefore based on a homogenous 
sample of young-adult female participants without children of their own. 

Individual differences: empathy and love withdrawal
When a (self-resembling) child is threatened or in danger, individuals’ (neural 
and behavioral) reactions may also be influenced by their levels of empathy. 
Empathy describes the ability to experience and understand the emotional 
states of others (Eres, Decety, Louis, & Molenberghs, 2015), and can be 
divided into a cognitive perspective-taking (i.e. understanding what the other 
feels), and an affective (i.e. feeling what the other feels) aspect. High empathy 
in children is generally related to a range of positive outcomes, such as higher 
levels of prosocial behavior, and lower levels of aggression (Findlay, Girardi 
& Coplan, 2006; Hastings, Zahn-Waxler, Robinson, Usher, & Bridges, 2000; 
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Miller, Eisenberg, Fabes, & Shell, 1996), and empathic concern (an aspect 
of affective empathy) in adults seems to drive (costly) altruistic behaviors 
(Batson, Ahmad, Lishner, & Tsang, 2002; Feldman-Hall, Dalgeish, Evans, & 
Mobbs, 2015). Thus, individuals that score high on empathic concern may 
respond stronger and may be more likely to engage in altruistic behavior when 
observing a child that is threatened or in danger. 

Generally, individuals may be more likely to behave empathically and 
altruistically towards in-group members than towards out-group members 
(Cikara, Bruneau & Saxe, 2011; Levine, Prosser, Evans, & Reicher, 2005). In 
the context of the current thesis, the self-resembling child faces represent an 
in-group member (due to the implied close genetic relatedness), whereas the 
non-resembling child faces may be considered an out-group member (i.e. no 
[close] genetic relatedness with the participant implied). In previous research, 
participants’ self-reported scores on empathic concern were related to anterior 
insula activity, which was more enhanced for in-group members than for out-
group members. Anterior insula activity and associated scores on empathic 
concern also predicted how likely participants were to help other individuals in 
distress (Hein, Silani, Preuschoff, Batson, & Singer, 2010).

In addition to individuals’ levels of empathy, reactions to self-resembling 
child faces, may also be affected by individuals’ own childhood experiences 
with caregivers. Early experiences with caregivers may shape an individual’s 
beliefs about relationships with and responses to significant others, such as 
close family members (Mikulincer, Shaver, Gillath, & Nitzberg, 2005), and 
may possibly also affect their reactions to self-resembling child faces, because of 
the suggested genetic relatedness. In general, relationships with early caregivers 
may have a profound impact on children’s development. Insecurely attached 
children (generally associated with insensitive caregiving), score for instance 
lower on academic and social skills, and have on average more externalizing 
problems than securely attached children (Groh, et al, 2014; Groh, Fearon, Van 
IJzendoorn, Bakermans-Kranenburg, & Roisman, 2017; Kerns & Brumario, 
2016; Williford, Carter & Pianta, 2016). 

Negative parenting styles, such as psychological control (i.e. inducing guilt 
or shame, or making love conditional; Barber 1996) and harsh control (i.e. 
physical or verbal punishment) are also associated with more externalizing 
problems in children and adolescents (see Pinquart, 2017). Love withdrawal, 
an aspect of psychological control, in which the parent’s love and affection 
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become conditional on the child’s behavior and success, is associated with 
enhanced anxiety, depressive symptoms, and lower self-control in children 
and adolescents (Hill & Bush, 2001; Mandara & Pikes, 2008). The effects of 
early experiences with caregivers may persist into adulthood. Experiences with 
psychological control during childhood are for instance related to insecure 
attachment and fear of failure in adults (Elliot & Thrash, 2004; Swanson & 
Malinckrodt, 2001). In addition, childhood experiences with parental love 
withdrawal may affect how young adults process and react to socio-emotional 
information, such as faces (Huffmeijer, Tops, Alink, Bakermans-Kranenburg, & 
Van IJzendoorn 2011, Huffmeijer et al., 2013). Thus, negative experiences with 
early caregivers, including the frequent use of love withdrawal as a disciplinary 
strategy, may affect individuals’ reactions to socially relevant stimuli, such as 
self-resembling child faces.

Chapter 2 and Chapter 3 of the current thesis focus on the effects of facial 
resemblance on the neural processing and appraisal of child faces. Neural 
processing is measured using functional magnetic resonance imaging (fMRI; 
Chapter 2). Moderating effects of participants’ experiences of love withdrawal, 
and their scores on empathic concern on the neural processing of child faces 
that differ in their degree of resemblance with the participant’s faces are 
examined (Chapter 2). In addition, participants’ appraisal of these child faces 
with differing degrees of self-resemblance is measured on a range of positive 
and negative criteria (Chapter 3). In Chapter 3, we also investigate whether 
love withdrawal moderates participants’ evaluations of these child faces, and 
whether effects of facial resemblance depend on participants’ neural processing 
of facial identity, as indicated by (the level of) FFA activity. 

Test-retest reliability
Thorough conclusions can only be drawn from fMRI-research when the 
acquired data is valid and reliable. However, only a few studies have previously 
investigated the test-retest reliability of fMRI activity elicited with face 
processing tasks. In Chapter 4 of this thesis, we therefore examine the reliability 
of task-fMRI data acquired for the (non-emotional) face processing task used in 
the studies presented in this thesis, with the aim to investigate whether we can 
reliably measure changes in brain activity with our face processing paradigm. 
In case of low test-retest reliabilities, results obtained with our face processing 
task should be interpreted with caution, particular those relating to individual 
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differences. Increasing the number of trials of task-fMRI may improve reliability 
(Bennett & Miller, 2010), and could thus ensure acceptable test-retest reliability 
of fMRI data. Therefore, we also examine the effect of increasing the number of 
trials of our research paradigm on test-retest-reliability estimates. In addition, 
we investigate the influence of participants’ handedness on the reliability of 
participants’ fMRI data. Left-handed individuals are frequently excluded 
from fMRI research, although they represent about ten percent of the human 
population (Willems, Van der Haegen, Fisher, & Francks, 2014; McManus, 
2009). Therefore, including left-handed individuals in fMRI research appears 
desirable to us, and could be supported by acceptable reliability estimates of 
fMRI data acquired from left-handed participants. 

Aims and outline of this thesis
The general aim of the current thesis is to increase our knowledge of individual 
differences in the neural processing and appraisal of children’s faces that 
differ in their degree of resemblance with the participant’s face. The central 
question we aim to answer is whether individual differences in early parenting 
experiences (i.e. love withdrawal), empathy and FFA activity on the one hand, 
and the context in which the child faces are presented on the other, may affect 
brain responses to and appraisal of self-resembling child faces. We investigate 
whether the degree of resemblance of a child’s face with the participant’s face 
affects how participants’ process and evaluate these child faces. In addition, we 
examine whether participants’ experiences of love withdrawal, current levels of 
empathy, FFA activity, and the context in which the child faces are presented, 
moderate the effects of facial resemblance. Figure 1 illustrates the topics that 
are discussed in the current thesis. 

Chapter 2 focuses on participants’ neural responses to child faces that differ 
in their degree of resemblance with the participant’s face, both in neutral and 
threatening contexts. Moderating effects of love withdrawal and empathy 
are examined to explore associations between participants’ experiences with 
love withdrawal, their levels of empathy and their neural processing of facial 
resemblance. In Chapter 3, we focus on participants’ appraisal of these child 
faces. More specifically, we examine how participants’ evaluations of the 
different child faces on a range of negative and positive criteria are affected 
by children’s degree of resemblance with the participant’s face. In addition, 
we explore how experiences of love withdrawal and the extent of neural face 
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processing (i.e. FFA activity) moderate participants’ appraisal of these child 
faces. Thus, we aim to increase our insight in correlations between brain 
(FFA activity) and behavior (appraisal of the different child faces). Chapter 4 
focuses on the test-retest reliability of the fMRI data acquired during the face 
processing paradigm we used to examine the effects of facial resemblance on 
participants’ brain activity. We estimate reliability of fMRI activity in several 
regions of interest for different numbers of trials, and we examine the influence 
of participants’ handedness on the reliability of participants’ fMRI data. In 
Chapter 5, we discuss our findings, elaborate on the limitations of the studies, 
and discuss implications for future research. 

Figure 1. Graphic representation of the topics presented in the current thesis. In 
Chapter 2 (A), we examine the processing of subliminally presented threatening 
primes, their effects on neural responses to child faces that either resemble or do not 
resemble the participant’s face, and moderating effects of empathy and experiences 
of love withdrawal. In Chapter 3 (B), we investigate the influence of the degree of 
resemblance of children’s faces with the participant’s face on participant’s positive and 
negative appraisal of the child faces, and moderating effects of love withdrawal and 
participants’ neural processing of facial identity (FFA activity). In Chapter 4 (C), we 
examine the test-retest reliability of the face processing task included in this thesis, and 
potential effects of handedness and the number of trials on reliability estimates. 
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