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Exposure to maltreatment is associated with biological, psychological, and social
development impairments in children. This systematic literature review sought to
determine whether an association exists between child maltreatment and facial emotion
processing and recognition. The search was conducted using the databases PubMed,
PsycINFO, and SciELO using the following keywords: “maltreatment,” “adversity,”
“neglect,” “sexual abuse,” “emotional abuse,” “physical abuse,” “child*,” “early,” “infant,”
“face,” “facial,” "recognition,” “expression,” “emotion*,” and “impairment.” Seventeen
articles were selected and analyzed. Maltreated children tended to exhibit less accuracy in
global facial tasks and showed greater reactivity, response bias, and electrophysiological
activation of specific brain areas in response to faces expressing negative emotions,
especially anger. We concluded that the results of this review are exploratory and
non-conclusive due to the small number of studies published and the wide variety of
aims and procedures. Those shortcomings notwithstanding, the results indicate definite
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tendencies and gaps that should be more thoroughly explored in future studies.
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INTRODUCTION

Child maltreatment encompasses any act of omission or commis-
sion by a parent or caregiver that results in harm or the potential
for harm, regardless of intent (Gilbert et al., 2009). Currently, the
types of child maltreatment most widely investigated are physi-
cal, emotional, and sexual abuse as well as neglect (Barnett et al.,
1993).

Maltreatment during childhood is associated with several con-
sequences that impair the biological, psychological, and social
domains of human development (Kaufman et al., 2000; Cicchetti
and Toth, 2005; McCrory et al., 2011b). With regard to the psy-
chological and psychiatric domains, prospective and retrospective
studies have found that child maltreatment is a risk factor for
behavioral and mental disorders, including major depression and
substance abuse, as well as personality, post-traumatic stress,
and dissociative disorders (Cicchetti and Valentino, 2006; Gilbert
et al., 2009; Scott et al., 2012).

Child maltreatment is also associated with deficiencies in social
cognition, including the processing and recognition of facial emo-
tion expressions (Cicchetti and Carlson, 1989; Gallese et al.,
2004).

Psychobiological processes, which are modulated by different
cerebral regions and neurocognitive systems, are understood as
facial emotion processing when perceiving and assessing emo-
tions. The processing of emotions, especially “basic” emotions
(i.e., happiness, sadness, anger, fear, disgust, and surprise),
involves several nervous system structures, especially the amyg-
dala and prefrontal cortex. These neural substrates mature in par-
allel with development, yielding a greater refinement of emotional

processing (Herba et al., 2006). In turn, the recognition of facial
expressions involves the use of partial information based on the
dynamic modulation of facial movements to generate a hypoth-
esis concerning the emotion being expressed, which may be
categorized and used to predict other people’s behavior (Pollak
and Sinha, 2002). Recognition, in addition to involving neurobi-
ological processes, depends on neural experiences and learning,
whereas the role of biological determinism and acquired experi-
ence in this skill have not been fully elucidated. Pollak and Kistler
(2002). Rapid and precise emotional recognition represents a sig-
nificant advancement in brain processing and child development
that promotes better psychosocial adaptation (Gottman et al.,
1975; Ekman, 1999; Pollak and Tolley-Schell, 2003).

Based on the assumption that children adjust their percep-
tual mechanisms to process the features that are most outstanding
and familiar in their environments through the learning of social
experiences, child maltreatment has been suggested to change
sensory thresholds, causing less effective regulation, processing,
and recognition of emotions (Pollak, 2008).

Because no thorough literature review has yet presented gen-
eral conclusions on this subject and because the systematization
of data in the literature is highly relevant, the present study pro-
vides a systematic literature review to establish the relationship
between child maltreatment and the processing and recognition
of facial expressions of emotion.

MATERIALS AND METHODS

A systematic review of the literature was conducted accord-
ing to the Cochrane protocol, without time limits, using the
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databases PubMed, PsycINFO, and SciELO with the following
keywords: “maltreatment or adversity or neglect or sexual abuse
or emotional abuse or physical abuse,” “child* or early or infant,”
“face or facial,” and “recognition or expression or emotion® or
impairment.” In addition, the references quoted by the selected
articles were manually surveyed to broaden the scope of the
review.

The process and criteria for article inclusion and exclusion are
depicted in Figure 1.

RESULTS

Seventeen articles were included in the present review. Two psy-
chologists with significant experience in this field assessed these
articles for pertinence and compliance with the inclusion and
exclusion criteria.

The search revealed that interest in the investigated topic began
in the 1980s (N = 2), reached a peak in the 2000s (N = 9), and
continues to the present (N = 3). The studies have been con-
ducted in the United States (88%) and the United Kingdom
(12%) only.

All studies exhibited the same methodological designs (i.e.,
case-control studies). The investigations could be classified in
two groups based on their aims: the first group’s primary aim
was to assess the recognition of facial emotion, whereas the sec-
ond group focused on facial emotion processing. Nine studies
employed facial expression recognition tasks (Camras et al., 1983,
1988, 1990; During and McMahon, 1991; Pollak et al., 2000, 2009;
Pollak and Kistler, 2002; Pollak and Sinha, 2002; Masten et al.,
2008), whereas eight studies applied facial emotion processing
tasks (Pollak et al., 1997, 2001; Pollak and Tolley-Schell, 2003;

Five articles
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402
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FIGURE 1 | Flowchart of article inclusion and exclusion.
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Cicchetti and Curtis, 2005; Pine et al., 2005; McCrory et al., 2011a,
2013; Curtis and Cicchetti, 2013).

SAMPLE CHARACTERIZATION
The major sociodemographics analyzed are listed in Table 1.

The clinical and control groups were homogeneous with
regard to gender, age, and social condition across all studies. On
average, 25.5 children (median = 23) participated in the clini-
cal samples, and 21 children (median = 20) participated in the
controls. All studies included males and females. The average
ages of the clinical groups and controls were 7.3 and 7.6 years,
respectively.

Most clinical group volunteers were recruited from preven-
tion, treatment, or protection against child maltreatment pro-
grams, departments of human services, or community-based
social services. The control group volunteers were recruited from
the general population from schools, via advertising in newspa-
pers, Internet resources, and community-based services, among
others.

The major inclusion criterion in all of the studies was the pres-
ence or absence of global or specific child maltreatment. The
assessment and confirmation of child maltreatment were based
on an analysis of clinical and legal reports at institutions or ser-
vices specializing in maltreatment by professionals, investigators,
or specialists. In the analysis, or to complement the available data,
the authors used several instruments including guidelines and
scales (see Table 2).

Approximately 47% of the studies (N = 8) did not report
any exclusion criteria (Camras et al., 1983, 1988, 1990; Pollak
and Sinha, 2002; Pollak and Tolley-Schell, 2003; Pine et al.,
2005; Masten et al., 2008; Pollak et al., 2009). Of those that

did, the most frequently stated were the presence or absence
of specific abuse types, the presence of intellectual or learning
disorders, residences at institutions or in unstable households,
pregnancy complications, diagnoses of acquired immunodefi-
ciency syndrome (AIDS), and children or mothers with psychotic
disorders.

PROCEDURE CHARACTERIZATION

As mentioned above, the studies included in the present review
pursued two separate aims and therefore used different tech-
niques. Thus, the procedures described in the present review take
this division into consideration.

The major features of the various procedures are described in
Table 3.

As Table 3 shows, the wide diversity and remarkable speci-
ficity of the procedures used are worthy of attention because no
standard procedure was applied to investigate facial expression
recognition or processing.

Although the tasks in all nine studies investigating facial
emotion recognition consisted of identifying emotions from pic-
tures, they used different photographs or dynamic images; others
presented verbal stories or emotion-evoking words. The eight
studies that investigated facial emotion processing sought to
focus the volunteers’ attentions on faces, which were most often
displayed quickly and in pairs. For this purpose, most stud-
ies (Pollak et al., 1997, 2001; Pollak and Tolley-Schell, 2003;
Pine et al.,, 2005; McCrory et al., 2013) requested the volun-
teers press a button whenever they identified a target appear-
ing on the faces, whereas the other three studies requested
that volunteers identify the face’s gender or passively look at
the stimuli.

Table 1 | Characterization of the samples.

CLINICAL GROUP CONTROL GROUP
N° of  Authors Country N (sex) Age/years Type of Recruiting N (sex) Age/years Recruiting
article M (SD) maltreatment M (SD)
12 Camras et al., 1983 us 17(@=11/9=6) 5 NEG, UA PPTPCA 17(@=11/9=6) 5 School
28 Camras et al., 1988 us 20 (& =10/9 =10) 4.9 NEG, UA PPTPCA 20 (5 =10/¢=10) 4.9 School
3 Camras et al., 1990 us 20 (¢ =10/9 =10) 4.9 NEG, PA PPTPCA 20 (¢ =10/9 =10) 4.9 School
4@ During and McMahon, 1991 us 23 (0 =15/9=8) 4.9(18) NEG, PA PPTPCA  23(¢ =13/¢ =10 52(25 Ad
50 Pollak et al., 1997 us 23 (¢ =18/ =5 9.2(1.6) NEG, PA PPTPCA 21 (g =17/9=4) 9.2(1.1) GP
62 Pollak et al., 2000 us 33 (e =21/9=12) 4.4 NEG, PA PPTPCA  15(=8/9=7) 4.3(0.5) UpC
7° Pollak et al., 2001 us 28 (¢ =18/9 =10) 9.1(1.7) NEG, PA PPTPCA 14 (5 =10/9=4) 8.5(1.6) GP
82 Pollak and Sinha, 2002 us 24 (3 =17/9=7) 9.3(1.6) PA PPTPCA 23 (5 =16/9=7) 9.4(1.5) PPTPCA
98 Pollak and Kistler, 2002 us 23(=7?/e="7) 9.25 PA PF/SWA 17 (d =7/ =7) 9.25 PPTPCA
10P Pollak and Tolley-Schell, 2003 us 14 (¢ =8/9=16) 10.1(1.2)  PA DHS 14 (0 =9/9=5) 10 (1.1) Ad
110 Cicchetti and Curtis, 2005 us 35 (8 =16/9 =19) 2.6(0.156) NEG, PA, SA DHS 24 (¢ =15/9=9) 25(0.1) CSS
120 Pine et al., 2005 us 34 (¢ =15/9=19) 10.3(1.8) DV DCFS 21 (@ =7/9=14) 9.9(1.8) DCFS
132 Masten et al., 2008 us 29 (¢ =14/9 =15) 11.3(1.4)  NEG, PA, SA PPTPCA 17 (0 =7/9=10) 12(2.0) GP
142 Pollak et al., 2009 us 49 (0 = 25/9 =24) 9.5(0.1) PA PPTPCA 46 (5 =23/9=23) 95(0.1) GP
150 McCrory et al., 2011a UK 20 (¢ =14/9=6) 9.5(14) NEG, PA, SA, EA CSS 23 (¢ =11/9=12) 12.5(1.17) School/Ad
16° McCrory et al., 2013 UK 18 (0 =12/9=6) 12.1(14) PA DV CSsS 23 (¢ =11/9=12) 12.5(1.2)  School/Ad
170 Curtis and Cicchetti, 2013 us 25 (3 =12/9 =13) 1.3(0.05 NEG, PA EA DHS 20 (¢ =8/9=12) 13(0.1) CSS

@Focus of the study: facial emotion processing.

bFocus of the study: facial emotion recognition,; US, United States; UK, United Kingdom, N, number of participants in the sample; M, mean; SD, standard deviation;
d, male; ¢, female; NEG, neglect, PA, physical abuse, SA, sexual abuse,; EA, emotional abuse; DV, domestic violence; UA, unspecified abuse;, PPTPCA, protection,
prevention, and treatment programs for child abuse; PF/SWA, psychiatric facility/ social welfare agency, DHS, Department of Human Services, DCFS, Department
of Children and Family Services, CSS, Community social services; GF, general population;, UPC, university pediatric clinic.
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Table 2 | Sources of the research and the evaluation instruments used
to detect child abuse.

Source/major
instruments

Clinical and legal reports of maltreatment

from a specialized institution or service
(N = 17)1.23:45,678,9,10,11,12,13,14,15,16,17

Source/complementary
instruments (¥)

The Guidelines of Manly, Cicchetti and Barnett,
1991 (N — 5)5,6,7,11,17

Parent—Child Conflict Tactics Scale

(N — 3)8.10,14

Dunedin Abuse Scales (N = 2)'>16

Child Bad Experience Quesntionnaire

(N = 2)‘\5,76
The Guidelines of Kaufman et al., 1994
(N = 2)1516

The Guidelines of Guyer et al., 2006 and
Kaufman et al., 2000 (N = 1)'3

Child Abuse Potential Inventory (N = 1)
Child Trauma Questionnaire in an adolescente
psychiatric population (N = 1)12

Standardized Questionnaire Assessing Level of
Domestic Violence (N = 1)12

State-Trait Anger Expression Inventory

(N — 1)14

Self-report of children (N = 1)12

Interviews with parents (N = 1)°

Maternal Maltreatment Interview (N = 1)1/

*Nonexclusive category; N, number of studies; superscript references based on
Table 1.

The stimuli used in all studies were standardized (Ekman and
Friesen, 1975, 1976, 1978), and most consisted of black-and-white
pictures of male and female adults. Nevertheless, the numbers of
image subjects, stimuli, and the types of tasks exhibited remark-
able variation among the studies.

Wide variety was also found with regard to the assessed emo-
tions; happiness and anger were most frequently investigated in
both types of studies.

OUTCOMES
The major results of the studies are described in Table 4,
considering their aims and outcomes.

With regard to accuracy in the recognition task, 71% of the
studies (Camras et al., 1983, 1988, 1990; During and McMahon,
1991; Pollak et al., 2000) found that global facial expression recog-
nition was impaired in children who were maltreated, whereas
only one (Pollak et al., 2000) of three studies found impairments
in the recognition of specific (especially negative) emotions. Thus,
these results are contradictory.

With regard to the assessment of global facial expression pro-
cessing, 60% of studies did not find evidence of impairment
(Pollak et al., 1997, 2001; Pollak and Tolley-Schell, 2003). The
two studies (Pollak et al., 2001; McCrory et al., 2011a) that
assessed specific emotion processing also found no differences
in the results. Although the studies employed a wide variety
of procedures, a global qualitative analysis indicated that they
did not directly influence the results of accuracy evidenced in
studies, because no specific resultant trend was observed when

the findings were assessed with the parameter being the differ-
ent procedures used. However, regarding the sociodemographic
characteristics of the samples, the following resultant trend was
observed: the studies conducted with younger children (average
age range = 4.4-10.3 years old) found that the performance of
maltreated children was poorer than that of the controls. This dif-
ference was not found in studies conducted with older subjects
(average age range = 9.1-11.3 years).

A second set of outcomes included the intensity or sharpness
of faces in the recognition task and the latency times of the pro-
cessing task. The intensity necessary for the global identification
of emotions, evaluated by the morphing techniques, was not sig-
nificantly different between groups. However, three out of the
four studies (Pollak and Kistler, 2002; Pollak and Sinha, 2002;
Pollak et al., 2009) investigating the recognition of specific facial
expressions found that the emotional intensity required by mal-
treated children to recognize faces expressing anger was lower
compared with the controls; thus, maltreated children are more
reactive.

No study found differences in response latency or target iden-
tification between maltreated children and controls with regard
to the processing of either global or specific tasks.

Three out of the five studies (Pollak and Sinha, 2002; Pollak
et al.,, 2009; McCrory et al.,, 2013) that assessed response and
attention bias did not find differences between maltreated chil-
dren and controls, whereas the other two studies found interesting
differences. Pollak et al. (2000) showed that maltreated children
tended to identify emotions such as sadness and anger more fre-
quently. Pine et al. (2005) investigated attention bias and found
that higher levels of abuse predicted the tendency to avoid angry
faces during tasks.

Five facial expression-processing studies used electroen-
cephalography (EEG) to assess event-related potentials (ERPs):
electrical potentials in the brain directly related to the presenta-
tion of a stimulus. In particular, 60% of those studies (Pollak et al.,
2001; Pollak and Tolley-Schell, 2003; Cicchetti and Curtis, 2005)
found greater wave amplitudes among maltreated children when
processing angry faces.

Two studies (McCrory et al., 2011a, 2013) used functional
magnetic resonance imaging (fMRI) to assess the activity of spe-
cific brain areas and found that the amygdala and insula were the
most active regions during the processing of anger. These stud-
ies also showed that the level of amygdala activation during the
processing of angry faces was negatively associated with onset
age of abuse (McCrory et al., 2013). Furthermore, the activation
level of the left anterior insula was associated with abuse severity
(McCrory et al., 2011a).

DISCUSSION

CRITICAL FINDINGS

The results revealed that few studies have been conducted thus
far in this specific field, and the number of consistent findings
in the present review is relatively small. In addition, most such
studies have been conducted in developed countries with better
psychosocial and economic conditions compared with the rest of
the world, which might have influenced the occurrence and expe-
rience of abuse. Therefore, because the findings of the present
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Table 3 | Major features of the procedures used in the facial emotion tasks.

Recognition task (N = 9)

Processing task (N = 8)

2,3,4,6,8,9,13,14

Task Identify emotion (N = 9)!-

Identify target (N = 5)57.10.12.16
View faces (N = 2)™17
Identify gender (N = 1)1°

Type of stimuli Verbal history-+facial photographs (N = 4)1-2:3.6

Dynamic facial images on screen (N = 4)89.13.14

Name of emotion+facial photographs (N = 1)*

Paired images of emotions+target (N = 5)7.10.12.16
Pictures of facial emotions (N = 3)":15.17

Standardized: yes (N = 9)1:2:3:4.6.8.9.13.14
N° of stimuli: mean = 77.25

median = 31

Color: black/white (N = 7)1-2:3:4.6.9,13
color (N = 2)814

N° of participants: mean = 8.25
median = 8

Participant age: child (N = 4)1.2:3:4
adult (N = 4)8:9.18.14

not specified (N = 1)8

Participant gender: female (N = 1)*
female/ male (N = 8)1-2:3.6.8.9.13.14

Set of images/stimuli

Evaluated emotions(*): happiness (N = 9)1+2:3:4.6.8.9.13.14

fear (N = 9)1-2.3.4.6.8.9.13.14
sadness (N = 8)1:2.3.4.6.8.9.14
anger (N = 8)1:2.3,4,6,8,9,14
disgust (N = 5)1:2:3:4.6
surprised (N = 5)1:2:3:4.14
neutral (N = 1)'3

Standardized: yes (N = 8)%7.10.11.12,15,16.17
N° of stimuli: mean = 304.3

median = 160

Color: black/white (N = 8)%7:10:11:12,15.16.17

N° of participants: mean = 25.5
median =3
Participant age: adult (N = 8)%7-10.11.12.15.16,17

Participant gender: female (N = 4)%.7:11.17
female/male (N = 3)10.12,16

not specified (N = 1)1®

Evaluated emotions(*): anger (N = 8)
happiness (N = 7)5.7:10.11.12.16,17
neutral (N = 7)510.11.12,15,16,17

fear (N =2)7-15

5,7,10,11,12,15,16,17

Accuracy (N = 7)174:6.8.13
Intensity/ distinctness (N = 4)8-9.13.14
Response bias (N = 3)8-8.14

Outcomes(*)

Latency time of target/gender (N = 6)°7:10.12.15.16

EEG: amplitude and/or latency (N = 5)57:10.11.17
Accuracy of target/gender (N = 5)®7.10.12.15

fMRI: amygdala and anterior insula activation (N = 2)'%.1
Attention bias (N = 2)12:16

*Nonexclusive category; N, number of studies, superscript references based on Table 1; EEG, electroencephalogram, fMRI, Functional magnetic resonance imaging.

review apply to specific social conditions, they cannot be gener-
alized to developing countries. Thus, studies with children from
different countries and subjected to different social conditions are
necessary.

In this regard, Garbarino and Kostelny (1992) conducted a
study in the United States that indicated the strong influence
exerted by socioeconomic and demographic factors on the rates
of child maltreatment. Furthermore, this study demonstrated that
areas at high risk for child abuse are characterized by poor social
cohesion and disorganization as well as by a lack of resources and
social structure. Similarly, Euser et al. (2011) investigated immi-
grant families in the Netherlands and found that low parental
educational levels were a risk factor for child maltreatment.

The samples in the current review were relatively small, and
the specificity of the various types of child maltreatment was
given little attention: 41.2% of the studies (Camras et al., 1983,
1988; Pollak and Sinha, 2002; Pollak and Kistler, 2002; Pollak
and Tolley-Schell, 2003; Pine et al., 2005; Pollak et al., 2009)
approached child abuse as a single construct or did not separately
assess each type. This fact denotes a significant methodological

limitation because (although the various types of maltreatment
are often concomitant and interrelated) according to the litera-
ture, each type of abuse induces different effects on child devel-
opment and adjustment in adult life (Higgins and McCabe, 2000;
Lee and Hoaken, 2007). Because emotion processing and recogni-
tion might bear specific patterns of correlation with various types
of abuse, future studies should incorporate this possibility in their
methodological designs.

The results revealed that previous studies have employed a
wide variety of procedures; a single methodological standard to
investigate the recognition and processing of facial expressions
is not yet available. Thus, the large diversity of adopted proce-
dures hampers more precise comparisons and conclusive results,
such as is the case of those from meta-analytical studies. Although
qualitative data analysis does not point toward a bias of results as
a function of the used procedures, the different methodological
variables are known to influence this process.

Specifically, the literature indicates that task performance is
often influenced by variables related to the respondents and the
procedures applied. Among these influential factors, the following
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stand out: (a) type of task; (b) task demand level; and (c) respon-
dent age and gender (Durand et al., 2007).

The study conducted by Bruce et al. (2000) likely illustrates the
relevance of the task demand level. In this study, when children
were asked to perform a less complex task, in which they had to
choose which of two presented faces expressed the emotion ver-
bally expressed by the evaluator, high accuracy was obtained from
6 years of age. However, in a more complex task, in which children
had to select which of two faces represented the same emotion as a
third face (i.e., without a verbal stimulus), a good level of accuracy
was achieved only from 10 years of age.

With regard to respondent characteristics, the literature review
conducted by McClure (2000) showed that girls perform better
than boys in emotion processing and recognition from childhood
through adolescence, which is due to a sum of factors, includ-
ing cultural developmental and neurological maturation aspects
(McClure, 2000). Similarly, older children exhibit better emotion
processing and recognition skills (Herba et al., 2006). Two of the
studies included in the present review (During and McMahon,
1991; Pollak et al., 1997) compared children distributed across
two age ranges and found that accuracy was greatest among those
who were older and maltreated.

Regarding the influence of those variables on the results of the
present review, approximately half of the studies (Camras et al.,
1983; During and McMahon, 1991; Pollak et al., 1997, 2000, 2001;
Pollak and Sinha, 2002; Pollak and Kistler, 2002; McCrory et al.,
2011a, 2013) analyzed did not consider the demographic aspects
in a more discerning manner, as the samples were not paired
according to participant gender and/or this variable was not ana-
lyzed separately, which is one of the limitations of the studies.
On the other hand, the variable age was associated with differ-
ent results, as studies whose samples included younger children
showed that abused children tend to present higher error rates on
tasks compared with the control group. However, no difference
between the hit/error rates of abused and non-abuse children was
found in studies whose samples included older children. In this
sense, it is possible that children who are victimized at early ages
present greater impairments in social cognition, which may be
compensated for or even healed over the course of the develop-
ment with the maturation of biological structures (Grady, 2002;
McClure, 2000). However, for this statement to sustain itself more
precisely, it would be necessary to know the moments in life when
the trauma was experienced, as well as the time interval between
the trauma and the assessment, so the influence of those variables
on the findings could be discarded. Unfortunately, this infor-
mation was not presented by the great majority of the analyzed
studies, impeding this analysis.

One of the major findings of this review was regarding the
accuracy rate, where most of the studies (N = 7) showed that
abused children have a greater hit rate when different emotions
are considered together. This finding may be associated with
neurobiological, environmental, and learning aspects.

With regard to neurobiological factors, the literature indicates
that major stressors during child development can harm cognitive
functions and the development of significant brain areas (Teicher,
2000; Teicher et al., 2003; Lee and Hoaken, 2007). Because
chronic stressors activate brain areas such as the limbic system

and prefrontal cortex, their connections might be strengthened
at the expense of other significant neural connections, such as
those responsible for regulating emotion (which then become
underused; Lee and Hoaken, 2007). The neurobiological changes
exhibited by maltreated children are likely associated with the
brain areas involved in processing and recognizing the facial
expression of basic emotions, such as the amygdala and prefrontal
cortex (Herba et al., 2006).

From the environmental and learning point of view, it is
hypothesized that different family environments experienced by
abused children may influence the ease of recognition of specific
emotions. Depending on the family environment, some types of
emotions would be more experienced and expressed and, hence,
more easily recognized, while other types of emotions (less famil-
iar) would have their recognition hampered. This hypothesis
supports the results from the study by Pollak et al. (2000), which
is included in this review.

Notably, this was the only study to show that abused chil-
dren present more errors while recognizing faces with negative
emotions and the only to evidence specificities on the answers
as a function of the type of trauma experienced by the children.
Children who are victims of negligence present more difficulties
in detecting negative emotions, such as anger, compared with
the control group, whereas children who are victims of physi-
cal abuse present more difficulties detecting negative emotions,
such as sadness and disgust. These results have not been pre-
sented by studies other than the present review, and they indicate
the following relevant aspect: different types of traumas may be
associated in a specific manner to different impairments in rec-
ognizing facial emotions. Thus, it is important that researchers
consider the impact of each variable alone.

With regard to the relevance of the environment, MacMillan
et al. (2009) performed a literature review of child maltreat-
ment prevention programs and found that certain types of social,
therapeutic, and family interventions (e.g., home visits, protec-
tion programs, and child institutionalization) may be beneficial
by minimizing the recurrence of abuse and its damaging con-
sequences as well as by improving the adjustment in adult life
(MacMillan et al., 2009).

The present review also found differences between maltreated
children and controls regarding the intensity of emotion nec-
essary for anger recognition. These results corroborate those of
Pollak (2008) who found that the major perceptual alterations
exhibited by maltreated children are more related to anger than
other emotions.

In the present review, an assessment of the intensity required
to recognize facial emotions in dynamic tasks showed that chil-
dren (abused) best recognize faces expressing anger with the
lowest level of available information, compared with the control
group. These results suggest that children subjected to maltreat-
ment might be hypervigilant and more reactive to signs of anger.
In turn, this might affect their development by increasing their
level of anxiety and their predisposition to aggressive reactions
(Shackman et al., 2007; Pollak, 2008). Hypervigilance might be
due to the exposure of these children to high levels of anger
and hostility in their family environments; thus, they are able
to detect these emotions more rapidly than controls. Although
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hypervigilance is a maladaptive behavior in normal environ-
ments, the early (and accurate) recognition of threats is a valuable
ability in hostile environments because it allows children to antic-
ipate signs of conflict and makes them more sensitive to signs of
anger.

Nevertheless, the emotion of anger was not systematically
accurate. One of the studies that assessed response and attention
bias found that the maltreated group exhibited a greater tendency
to attribute anger and sadness to faces with other basic emotions,
and another study reported that higher levels of abuse predicted
the tendency to avoid anger stimuli during the task. Similarly, one
study conducted on a sample of adolescents found that exposure
to severe abuse was associated with the better detection of and
greater response bias regarding anger (Gibb et al., 2009).

Previous authors have speculated that response biases might
be caused by learning and the emotional experiences to which
children are exposed in the family environment. This effect might
occur when the parents’ or family’s ability to express emotions is
limited or highly aggressive, thereby impairing the interpretation
of emotions in general (Dunn et al., 1991a,b).

According to the literature, the neurological processing of
anger and fear is closely related to a system that involves the amyg-
dala and related areas such as the thalamus, insula, rostral anterior
cingulate, and prefrontal cortex (Keightley et al., 2003).

The neurophysiological data reported by the studies included
in the present review indicate that the perception of angry faces is
associated with increased EEG wave amplitude and greater fMRI
activation of brain areas such as the right and left amygdala and
the bilateral and left anterior insula.

The amygdala likely plays relevant roles in fear conditioning,
aggression control, emotional memory, and the fight-or-flight
response, whereas excessive activation in response to negative
stimuli is associated with anxious traits, post-traumatic stress
disorder, major depression, and cognitive bias (Edwards et al.,
2003; Dannlowski et al., 2012). As evidenced by the two stud-
ies in this review (McCrory et al., 2011a, 2013) that performed
neuroimaging tests, greater alterations were found in the amyg-
dala, thereby supporting findings that show that the amygdala
is one of the brain structures that undergoes changes due to
early stress and child maltreatment (McClure, 2000; Teicher et al.,
2003).

One of the studies (McCrory et al., 2011a) included in the
present review also found that the insula changes in response to
anger. Two fMRI studies using facial expression processing tasks
possibly elucidated this finding because they identified increased
activation in the anterior insula and amygdala in response to
anger stimuli among individuals with anxiety disorders and sol-
diers deployed to combat zones (Etkin and Wager, 2007; van
Wingen et al., 2011). Based on the greater activation that occurs
under conditions favorable to hypervigilance, one might assume
that these brain areas help to predict and adapt to threats.
Similarly, electrophysiological studies have indicated the pres-
ence of selective hypervigilance to anger stimuli among children
subjected to physical abuse, which is associated with high levels of
anxiety (Pollak, 2008).

The fMRI studies also found that the activation of the amyg-
dala and anterior insula in response to angry faces was correlated

with earlier onset and greater severity of maltreatment. In addi-
tion, other studies found that onset age and maltreatment length
might increase developmental impairments (Lee and Hoaken,
2007; Shackman et al., 2007). Thus, future studies should address
this issue more thoroughly by including the onset age and mal-
treatment length, which, as highlighted previously, were neither
evaluated nor carefully measured in the studies of the present
review.

IMPLICATIONS FOR PRACTICE, POLICY, AND RESEARCH

This first systematic literature review on the current subject was
exploratory and inconclusive due to the aforementioned limita-
tions, the methodological diversity among studies, and sample
restrictions in particular. These limitations notwithstanding, the
studies showed that maltreated children are less accurate than
controls with regard to global facial recognition and process-
ing tasks. In addition, these children exhibited greater reactivity,
response biases, and electrophysiological activation of the amyg-
dala and anterior insula to faces expressing negative emotions,
especially anger.

Additional studies are needed that (a) apply standard pro-
cedures to control the variables that influence facial expression
recognition and processing; (b) include large samples that repre-
sent different social contexts; (c) analyze the effect of the specific
types of maltreatment; (d) measure and control relevant vari-
ables such as onset age and maltreatment length; and (e) map the
effect of protective factors such as participation in preventive and
therapeutic programs.

ACKNOWLEDGMENTS
Research funding was provided by FAPESP - Fundagio de

N

Amparo a Pesquisa do Estado de Sao Paulo (Process No.
2012/02260-7).

REFERENCES

Barnett, D., Manly, J. T., and Cicchetti, D. (1993). Defining child maltreat-
ment: the interface between policy and research. Child Abuse Child Dev. Soc.
Policy 8, 7-73.

Bruce, V., Campbell, R. N., Doherty-Sneddon, G., Langton, S., McAuley, S., and
Wright, R. (2000). Testing face processing skills in children. Br. J. Dev. Psychol.
18, 319-333. doi: 10.1348/026151000165715

Camras, L. A., Grow, J. G., and Ribordy, S. C. (1983). Recognition of emotional
expression by abused children. J. Clin. Child Adolesc. Psychol. 12, 325-328. doi:
10.1207/515374424jccp1203_16

Camras, L. A., Ribordy, S., Hill, J., Martino, S., Sachs, V., Spaccarelli, S., et al.
(1990). Maternal facial behavior and the recognition and production of emo-
tional expression by maltreated and nonmaltreated children. Dev. Psychol. 26,
304. doi: 10.1037/0012-1649.26.2.304

Camras, L. A., Ribordy, S., Hill, J., Martino, S., Spaccarelli, S., and Stefani, R. (1988).
Recognition and posing of emotional expressions by abused children and their
mothers. Dev. Psychol. 24, 776. doi: 10.1037/0012-1649.24.6.776

Cicchetti, D., and Barnett, D. (1991). Attachment organization in pre-
school-aged maltreated children. Dev. Psychopathol. 3, 397-411. doi:
10.1017/50954579400007598

Cicchetti, D., and Carlson, V. (eds.). (1989). Child Maltreatment: Theory and
Research on the Causes and Consequences of Child Abuse and Neglect. New York,
NY: Cambridge University Press.

Cicchetti, D., and Curtis, W. (2005). An event-related potential study of the
processing of affective facial expressions in young children who experienced
maltreatment during the first year of life. Dev. Psychopathol. 17, 641-677. doi:
10.1017/50954579405050315

Frontiers in Psychology | Cognitive Science

December 2014 | Volume 5 | Article 1460 | 8


http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science/archive

da Silva Ferreira et al.

Facial emotion and maltreated children

Cicchetti, D., and Toth, S. L. (2005). Child maltreatment. Annu. Rev. Clin. Psychol.
1, 409—438. doi: 10.1146/annurev.clinpsy.1.102803.144029

Cicchetti, D., and Valentino, K. (2006). “An ecological transactional perspective on
child maltreatment: failure of the average expectable environment and its influ-
ence upon child development,” in Developmental Psychopathology, 2nd Edn., Vol.
3: Risk, Disorder, and Adaptation. eds D. Cicchetti and D. J. Cohen (New York,
NY: Wiley), 129-201.

Curtis, W. J., and Cicchetti, D. (2013). Affective facial expression processing
in 15-month-old infants who have experienced maltreatment: an event-
related potential study. Child Maltreat. 18, 140-154. doi: 10.1177/107755951
3487944

Dannlowski, U., Stuhrmann, A., Beutelmann, V., Zwanzger, P, Lenzen, T.,
Grotegerd, D., et al. (2012). Limbic scars: long-term consequences of child-
hood maltreatment revealed by functional and structural magnetic resonance
imaging. Biol. Psychiatry 71, 286—-293. doi: 10.1016/j.biopsych.2011.10.021

Dunn, J., Brown, J., and Beardsall, L. (1991a). Family talk about feeling states and
children’s later understanding of others’ emotions. Dev. Psychol. 27, 448. doi:
10.1037/0012-1649.27.3.448

Dunn, J., Brown, J., Slomkowski, C., Tesla, C., and Youngblade, L. (1991b).
Young children’s understanding of other people’s feelings and beliefs: individ-
ual differences and their antecedents. Child Dev. 62, 1352-1366. doi: 10.2307/
1130811

Durand, K., Gallay, M., Seigneuric, A., Robichon, E, and Baudouin, J. Y.
(2007). The development of facial emotion recognition: the role of config-
ural information. J. Exp. Child Psychol. 97, 14-27. doi: 10.1016/j.jecp.2006.
12.001

During, S. M., and McMahon, R. J. (1991). Recognition of emotional facial expres-
sions by abusive mothers and their children. J. Clin. Child Adolesc. Psychol. 20,
132-139. doi: 10.1207/s15374424jccp2002_4

Edwards, V. J., Holden, G. W., Felitti, V. J., and Anda, R. E. (2003). Relationship
between multiple forms of childhood maltreatment and adult mental health in
community respondents: results from the adverse childhood experiences study.
Am. J. Psychiatry 160, 1453—-1460. doi: 10.1176/appi.ajp.160.8.1453

Ekman, P. (1999). Basic emotions. Handb. Cogn. Emotion 4, 5-60.

Ekman, P, and Friesen, W. V. (1975). Unmasking the Face. Englewood Cliffs, NJ:
Prentice-Hall

Ekman, P, and Friesen, W. V. (1976). Pictures of Facial Affect. Palo Alto, CA:
Consulting Psychologists Press.

Ekman, P., and Friesen, W. V. (1978). The Facial Action Coding System. Palo Alto,
CA: Consulting Psychologists Press.

Etkin, A., and Wager, T. D. (2007). Functional neuroimaging of anxiety: a
meta-analysis of emotional processing in PTSD, social anxiety disorder,
and specific phobia. Am. J. psychiatry 164, 1476. doi: 10.1176/appi.ajp.2007.
07030504

Euser, E. M., van IJzendoorn, M. H., Prinzie, P, and Bakermans-Kranenburg,
M. J. (2011). Elevated child maltreatment rates in immigrant families
and the role of socioeconomic differences. Child Maltreat. 16, 63—73. doi:
10.1177/1077559510385842

Gallese, V., Keysers, C., and Rizzolatti, G. (2004). A unifying view of the basis of
social cognition. Trends Cogn. Sci. 8, 396—403. doi: 10.1016/j.tics.2004.07.002

Garbarino, J., and Kostelny, K. (1992). Child maltreatment as a community
problem. Child Abuse Negl. 16, 455-464. doi: 10.1016/0145-2134(92)90062-V

Gibb, B. E., Schofield, C. A., and Coles, M. E. (2009). Reported history of child-
hood abuse and young adults’ information-processing biases for facial displays
of emotion. Child Maltreat. 14, 148—156. doi: 10.1177/1077559508326358

Gilbert, R., Widom, C. S., Browne, K., Fergusson, D., Webb, E., and Janson,
S. (2009). Burden and consequences of child maltreatment in high-income
countries. Lancet 373, 68-81. doi: 10.1016/S0140-6736(08)61706-7

Gottman, J., Gonso, J., and Rasmussen, B. (1975). Social interaction, social compe-
tence, and friendship in children. Child Dev. 709-718. doi: 10.2307/1128569

Grady, C. L. (2002). Age-related differences in face processing: a meta-analysis of
three functional neuroimaging experiments. Can. J. Exp. Psychol. 56, 208. doi:
10.1037/h0087398

Guyer, A. E., Kaufman, J., Hodgdon, H. B., Masten C. L., Jazbec, S., Pine, D. S., et al.
(2006). Behavioral alterations in reward system function: the role of childhood
maltreatment and psychopathology. J. Am. Acad. Child Adolesc. Psychiatry 45,
1059-1067. doi: 10.1097/01.chi.0000227882.50404.11

Herba, C. M., Landau, S., Russell, T., Ecker, C., and Phillips, M. L. (2006).
The development of emotion-processing in children: effects of age, emotion,

and intensity. J. Child Psychol. Psychiatry 47, 1098-1106. doi: 10.1111/j.1469-
7610.2006.01652.x

Higgins, D. J., and McCabe, M. P. (2000). Relationships between different types of
maltreatment during childhood and adjustment in adulthood. Child Maltreat.
5,261-272. doi: 10.1177/1077559500005003006

Kaufman, J., Jones, B., Stieglitz, E., Vitulano, L., and Mannarino, A. P. (1994).
The use of multiple informants to assess children’s maltreatment experiences. J.
Fam. Violence 9, 227-248. doi: 10.1007/BF01531949

Kaufman, J., Plotsky, P. M., Nemeroff, C. B., and Charney, D. S. (2000).
Effects of early adverse experiences on brain structure and function: clini-
cal implications. Biol. Psychiatry 48, 778-790. doi: 10.1016/S0006-3223(00)
00998-7

Keightley, M. L., Winocur, G., Graham, S. J., Mayberg, H. S., Hevenor, S. J., and
Grady, C. L. (2003). An fMRI study investigating cognitive modulation of brain
regions associated with emotional processing of visual stimuli. Neuropsychologia
41, 585-596. doi: 10.1016/5S0028-3932(02)00199-9

Lee, V., and Hoaken, P. N. (2007). Cognition, emotion, and neurobiological devel-
opment: mediating the relation between maltreatment and aggression. Child
Maltreat. 12, 281-298. doi: 10.1177/1077559507303778

MacMillan, H. L., Wathen, C. N., Barlow, J., Fergusson, D. M., Leventhal, J.
M., and Taussig, H. N. (2009). Interventions to prevent child maltreatment
and associated impairment. Lancet 373, 250-266. doi: 10.1016/S0140-6736(08)
61708-0

Masten, C. L., Guyer, A. E., Hodgdon, H. B., McClure, E. B., Charney, D. S.,
Ernst, M., et al. (2008). Recognition of facial emotions among maltreated chil-
dren with high rates of post-traumatic stress disorder. Child Abuse Neglect 32,
139-153. doi: 10.1016/j.chiabu.2007.09.006

McClure, E. B. (2000). A meta-analytic review of sex differences in facial expression
processing and their development in infants, children, and adolescents. Psychol.
Bull. 126:424. doi: 10.1037/0033-2909.126.3.424

McCrory, E., De Brito, S. A., and Viding, E. (2011b). The impact of childhood
maltreatment: a review of neurobiological and genetic factors. Front. Psychiatry
2:48. doi: 10.3389/fpsyt.2011.00048

McCrory, E. J., De Brito, S. A., Kelly, P. A, Bird, G., Sebastian, C. L.,
Mechelli, A., et al. (2013). Amygdala activation in maltreated children dur-
ing pre-attentive emotional processing. Br. J. Psychiatry 202, 269-276. doi:
10.1192/bjp.bp.112.116624

McCrory, E. J., De Brito, S. A., Sebastian, C. L., Mechelli, A., Bird, G., Kelly,
P. A, et al. (2011a). Heightened neural reactivity to threat in child vic-
tims of family violence. Curr. Biol. 21, R947-R948. doi: 10.1016/j.cub.2011.
10.015

Pine, D. S., Mogg, K., Bradley, B. P., Montgomery, L., Monk, C. S., McClure, E.,
et al. (2005). Attention bias to threat in maltreated children: implications for
vulnerability to stress-related psychopathology. Am. J. Psychiatry 162, 291-296.
doi: 10.1176/appi.ajp.162.2.291

Pollak, S. D. (2008). Mechanisms linking early experience and the emergence of
emotions illustrations from the study of maltreated children. Curr. Dir. Psychol.
Sci. 17, 370-375. doi: 10.1111/.1467-8721.2008.00608.x

Pollak, S. D., Cicchetti, D., Hornung, K., and Reed, A. (2000). Recognizing emotion
in faces: developmental effects of child abuse and neglect. Dev. Psychol. 36:679.
doi: 10.1037/0012-1649.36.5.679

Pollak, S. D., Cicchetti, D., Klorman, R., and Brumaghim, J. T. (1997). Cognitive
brain event-related potentials and emotion processing in maltreated children.
Child Dev. 68, 773-787. doi: 10.2307/1132032

Pollak, S. D., and Kistler, D. J. (2002). Early experience is associated with the devel-
opment of categorical representations for facial expressions of emotion. Proc.
Natl. Acad. Sci. 99, 9072-9076. doi: 10.1073/pnas.142165999

Pollak, S. D., Klorman, R., Thatcher, J. E., and Cicchetti, D. (2001). P3b reflects
maltreated children’s reactions to facial displays of emotion. Psychophysiology
38, 267-274. doi: 10.1111/1469-8986.3820267

Pollak, S. D., Messner, M., Kistler, D. J., and Cohn, J. E (2009). Development
of perceptual expertise in emotion recognition. Cognition 110, 242-247. doi:
10.1016/j.cognition.2008.10.010

Pollak, S. D., and Sinha, P. (2002). Effects of early experience on children’s recog-
nition of facial displays of emotion. Dev. Psychol. 38:784. doi: 10.1037/0012-
1649.38.5.784

Pollak, S. D., and Tolley-Schell, S. A. (2003). Selective attention to facial emotion
in physically abused children. J. Abnorm. Psychol. 112:323. doi: 10.1037/0021-
843X.112.3.323

www.frontiersin.org

December 2014 | Volume 5 | Article 1460 | 9


http://www.frontiersin.org
http://www.frontiersin.org/Cognitive_Science/archive

da Silva Ferreira et al.

Facial emotion and maltreated children

Scott, K. M., McLaughlin, K. A., Smith, D. A, and Ellis, P. M.
(2012).  Childhood maltreatment and DSM-IV  adult mental
disorders:  comparison of  prospective and  retrospective  find-
ings. Br. J. Psychiatry 200, 469-475. doi: 10.1192/bjp.bp.111.
103267

Shackman, J. E., Shackman, A. J., and Pollak, S. D. (2007). Physical abuse ampli-
fies attention to threat and increases anxiety in children. Emotion 7:838. doi:
10.1037/1528-3542.7.4.838

Teicher, M. H. (2000). Wounds that time will not heal: the neurobiology of child
abuse. Cerebrum 2, 50-67.

Teicher, M. H., Andersen, S. L., Polcari, A., Anderson, C. M., Navalta, C. P., and
Kim, D. M. (2003). The neurobiological consequences of early stress and child-
hood maltreatment. Neurosci. Biobehav. Rev. 27, 33-44. doi: 10.1016/S0149-
7634(03)00007-1

van Wingen, G. A., Geuze, E., Vermetten, E., and Ferndndez, G. (2011). Perceived
threat predicts the neural sequelae of combat stress. Mol. Psychiatry 16, 664—671.
doi: 10.1038/mp.2010.132

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Received: 22 August 2014; accepted: 29 November 2014; published online: 17 December
2014.

Citation: da Silva Ferreira GC, Crippa JAS and de Lima Osério F (2014) Facial emo-
tion processing and recognition among maltreated children: a systematic literature
review. Front. Psychol. 5:1460. doi: 10.3389/fpsyg.2014.01460

This article was submitted to Cognitive Science, a section of the journal Frontiers in
Psychology.

Copyright © 2014 da Silva Ferreira, Crippa and de Lima Osério. This is an open-
access article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | Cognitive Science

December 2014 | Volume 5 | Article 1460 | 10


http://dx.doi.org/10.3389/fpsyg.2014.01460
http://dx.doi.org/10.3389/fpsyg.2014.01460
http://dx.doi.org/10.3389/fpsyg.2014.01460
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science/archive

	Facial emotion processing and recognition among maltreated children: a systematic literature review
	Introduction
	Materials and Methods
	Results
	Sample Characterization
	Procedure Characterization
	Outcomes

	Discussion
	Critical Findings
	Implications for Practice, Policy, and Research

	Acknowledgments
	References


