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Abstract
Emotional regulation is crucial to psychological functioning and mental health. 
Studies of male batterers indicate the critical role that emotional processing 
plays in the violence they exert upon their partners or ex-partners. The 
aim of this study was to investigate the neural bases of emotional regulation 
in male batterers—both in experiencing and suppressing emotions—when 
faced with pictures of intimate partner violence (IPV). We conducted a fMRI 
study to compare brain functioning when emotions were experienced or 
increased with the case in which emotions were suppressed or reduced in 
response to IPV pictures and unpleasant pictures. The sample consisted of 
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three groups: Male Batterers Group (MBG, n = 26), that is, men convicted 
for IPV; Other Offenders Group (OOG, n = 27), men convicted of crimes 
other than IPV; and a Non-offenders Group (n = 29), that is, men without 
a criminal history. The results reveal that in MBG, the brain areas that 
previous studies have related to suppression and experience processes were 
activated when faced with unpleasant pictures. However, a different pattern 
of functioning was found when experiencing IPV pictures. That could be 
explained by a low capacity to empathize with their partners or ex-partners 
and by the use of maladaptive emotional regulation strategies. In addition, 
MBG showed activation in brain areas previously related to suppression 
but did not modulate their emotions, showing a similar emotional state 
after suppression and experience. The results of this preliminary study 
suggest that in psychological treatments for male batterers, it is important 
to promote empathy towards partners or ex-partners, along with adaptive 
strategies of emotional regulation.
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Introduction

Intimate partner violence (IPV) is a public health and social problem that 
affects women worldwide (World Health Organization, 2017). However, 
whilst there is an extensive neuroscientific literature on violent individuals, 
the number of studies on men who use violence against their partners/ex-
partner (male batterers) is very limited (Bueso-Izquierdo et al., 2015). The 
few studies conducted to date highlight, among other factors, the fundamen-
tal role of emotion processing, with evidence reported at both the behavioral 
level (Langer & Lawrence, 2010) and from neuroimaging studies (Bueso-
Izquierdo et al., 2016). However, to the best of our knowledge, no studies 
have been conducted on the processes of emotional regulation in male batter-
ers and how they use the processes of suppressing and/or experiencing emo-
tions in relation to violence against women.

Emotional regulation is fundamental to psychological functioning and mental 
health (Gross & Thompson, 2007). Emotional regulation involves consciously or 
unconsciously implementing a plan to start, stop or modulate the trajectory of an 
emotion (Ford & Gross, 2018). Therefore, emotional regulation involves a set of 
decisions aimed at achieving a desired emotional state (either increasing or 
decreasing such a state). One of the most relevant theoretical frameworks for 
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understanding emotional regulation and its neural basis is that proposed by Gross 
(2015). According to the extended model of the emotional regulation process, 
emotions condition how we feel, think and behave (Gross, 2015).

Emotional regulation includes processes of experiencing/increasing 
(increasing an emotional state/upregulation) and suppression/decreasing 
(reducing an emotional state/downregulation; Gross, 2015). The strategies 
for experiencing or suppressing emotional states include cognitive re-evalu-
ation (reappraisal), which involves the intentional reinterpretation of an event 
or situation with the aim of diminishing or amplifying (regulating upwards or 
downwards) the emotional effect (Gross & John, 2003). To reduce or sup-
press a negative emotional state, reappraisal involves downplaying or dis-
tancing oneself from the emotional situation being observed. However, in 
order to increase an emotional state, reappraisal consists of actively engaging 
in the situation represented in order to increase the sense of subjective prox-
imity to the events represented; imagining that they are in the negative situa-
tion presented to them with negative results, and focusing on the negative 
feelings generated by, for example, being held at gunpoint (Holland & 
Kensinger, 2013). Another widely used strategy for increasing an emotional 
state is empathy, which involves experiencing those feelings oneself and 
thereby increasing the emotional state one is experiencing (Day et al., 2012).

In relation to the neural bases of emotional regulation, and specifically the 
neural bases of strategies such as cognitive reappraisal, Etkin et al. (2015) 
have proposed that the same brain structures that are responsible for cogni-
tive reappraisal could also be responsible for both suppressing and experienc-
ing emotional states, and proposed that dorsolateral prefrontal cortex (dlPFC), 
ventrolateral prefrontal cortex (vlPFC) and the parietal cortex, the insula, 
supplementary motor area (SMA), and pre-SMA could be the structures 
responsible for cognitive reappraisal.

The role of emotion and emotional regulation in violent behavior has been 
widely considered in various theoretical models of violence (Finkel & Hall, 
2018; Raine, 2019). In fact, brain studies of emotional processing in violent 
people have shown that these people have different patterns of brain function-
ing in comparison with non-violent people when they process emotions (Siep 
et al., 2019). Specifically, Pardini and Phillips (2010) found that violent men 
showed minor activation of the prefrontal dorsomedial cortex in response to 
facial expressions regardless of emotional content, and hyperactivation of the 
amygdala in response to neutral images. Heesink et al. (2018) found that 
aggressive men showed increased brain activation in the SMA, cingulate, and 
parietal cortex in response to images, regardless of valence, along with greater 
connectivity between the dorsal anterior cingulate cortex and the amygdala in 
response to negative stimuli. Siep et al. (2019) found that violent offenders 
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showed an altered pattern of amygdala connectivity (as revealed by resting 
state scans) before and after generating emotions of anger and happiness. 
Other studies with this type of population (Kirk-Provencher et al., 2020) have 
found that those convicted of rape and other sexual crimes show reduced gray 
matter in areas such as the amygdala, insula, and dlPFC, along with a different 
pattern of brain functioning, as shown, for example, by hyperactivation of the 
amygdala in the presence of inappropriate stimuli. Finally, it seems that hav-
ing suffered traumatic experiences of violence in childhood impairs the mech-
anisms necessary for making moral decisions, including emotions, empathy, 
cognition, and inhibitory control. Specifically, these individuals show a reor-
ganization in the neuronal circuits that affect the development of the control 
and reflection systems, effects which have been found in most studies with 
violent offenders (Massau et al., 2017; Zucchelli & Ugazio, 2019).

However, relatively few studies have focused on evaluating emotional 
regulation in violent people. To our knowledge, the only study assessing 
emotional regulation in offenders is that conducted by Tonnaer et al. (2017). 
These authors found that a group of violent males showed a different pattern 
of functioning in terms of emotional regulation of anger compared with the 
control group, that is, greater activity in the vlPFC when they had to experi-
ence angry emotions. However, they showed less activity in the vlPFC and 
dlPFC when they had to apply the distraction strategy. However, a study by 
Jones et al. (2017) investigated emotional regulation in adolescents who had 
committed sexual abuse and found no differences in activity in the front-
temporal regions during emotional regulation compared with the control 
group, although the abused adolescents showed less activation in the visual 
cortex and more activation in the inferior parietal lobe.

However, to the best of our knowledge, no studies have been conducted on 
the cerebral basis of emotional regulation in men convicted of violence 
against their partners or ex-partners. The few neuroimaging studies con-
ducted on male batterers indicate both structural and functional brain differ-
ences between male batterers and other groups in areas related to emotional 
processing, specifically when faced with stimuli related to IPV. For instance, 
Lee et al. (2008).

found that male batterers, in comparison with non-convicted persons, 
showed greater activation in the limbic system and less frontal activation 
when presented with threatening stimuli. In addition, the same authors found 
in a 2009 study greater activation in the precuneus when faced with pictures 
of IPV. Bueso-Izquierdo et al. (2016) found increased activation in the poste-
rior and anterior cingulate cortex and medial prefrontal cortex, and decreased 
activation in the superior prefrontal cortex when presented with pictures of 
IPV in male batterers but not in other offenders. Verdejo-Román et al. (2019) 
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found that the group of male batterers had a reduced cortical thickness in the 
prefrontal area (orbitofrontal), in the midline (anterior and posterior cingu-
late), and in limbic areas (specifically, the insula and para-hippocampus) 
compared with a group of other offenders. In addition, they observed that a 
reduction in the posterior cingulate cortex correlated positively with scores 
on Ekman’s emotional perception test. Finally, Marin-Morales et al. (2020) 
found that male batterers showed activation in the areas of the default mode 
network (DMN) related to moral decisions when presented with violence-
related dilemmas but not IPV dilemmas. In summary, the results published to 
date indicate that male batterers show different patterns of brain functioning 
in areas related to emotional processing compared to other offenders at both 
functional and structural levels, although it is currently unknown whether 
these findings can be extended to emotional regulation processes. It is impor-
tant to note that the results that have been found so far with this type of 
sample (offenders versus non-offenders) must be interpreted with caution, 
since criminal records may not necessarily be a true reflection of the violent 
behaviors that have been committed in the past.

Therefore, the aim of this article is to analyze, using functional magnetic 
resonance techniques, the neural substrates of the emotional regulation of 
male batterers when they implemented processes of experiencing (e.g., re-
evaluation to empathize with the situation) or emotional suppression (e.g., 
re-evaluation to distance themselves from the situation), based on the areas 
proposed by Etkin et al. (2015). A further goal is to relate this brain activity 
to behavioral measures of emotional regulation such as the Emotion 
Regulation Questionnaire and the Cognitive Emotional Regulation 
Questionnaire, and measures of empathy such as Interpersonal Reactivity 
Index test. In order to confirm whether the results are specific to male batter-
ers or common to people convicted of other crimes, male batterers group will 
be compared with another group of offenders convicted of crimes other than 
IPV and a group of non-offenders. In addition, in order to examine whether 
the results are specific to emotional processing in situations of IPV or are 
common to other unpleasant situations, brain activity will be studied for both 
pictures of IPV and pictures with unpleasant content. We hypothesize that 
when male batterers use the experiential process, they will show greater acti-
vation of the vlPFC than the rest of the groups (Tonnaer et al., 2017) and that 
this greater activation will be specific to male batterers when they observe 
pictures of IPV (Bueso-Izquierdo et al., 2016). In the case of emotional sup-
pression, male batterers will show less activation of the dlPFC, vlPFC, the 
parietal cortex, the insula, SMA, and pre-SMA (Etkin et al., 2015) and, as in 
the experiential process, this lower activation will be specific to male batter-
ers when they observe pictures of IPV (Bueso-Izquierdo et al., 2016). Finally, 
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we hypothesize that differences in activation will be related to the different 
regulatory strategies measured by the test.

Materials and Methods

Participants1 

Twenty-six men convicted for a crime of intimate partner violence (Male 
Batterers Group, MBG), 27 men convicted of crimes other than intimate partner 
violence (Other Offenders Group, OOG), and 29 men without a criminal history 
(Non-offenders Group, NOG) participated in this study. All offenders were 
recruited from the Center for Social Integration (CSI) (Centro de Inserción 
Social, CIS) “Matilde Cantos Fernández,” in Granada (Spain). NOG was 
recruited through internet advertisement, training academies, and social net-
works. The groups did not differ in age or years of education (Table 1). However, 
MBG and NOG were different in terms of severity in use of drugs (p = .036).

Table 1. Characteristics of the Sample.

Variables (Mean (SD)) MBG (n = 26) OOG (n = 27) NOG (n = 29) P-value

Demographic variables

Age 41.19 (9.71) 40 (10.65) 38.28 (8.24) 0.525

Years of education 9.19 (4.3) 9.67 (3.64) 9.86 (2.44) 0.772

Severity in use of 
drugs

17.23 (13.15) 14.96 (11.59) 9.59 (7.84) 0.033*

CTS2 4.27 (6.27) 0.26 (0.52) 0.31 (0.93) 0.000*

Type of crime (% (n))

 Psychological 
= 58% (15)

Psychological 
and physical = 

42% (11)

Dangerous 
driving 14.81% 

(4)
Drug trafficking 

37.04% (10)
Scams 11.11% (3)

Assault on 
authority 3.7% 

(1)
Theft 25.93% (6)

Missing 
(unspecified 
minor crime) 
11.11% (3)

Note. *p < 0.05. SD = Standard deviation; MBG = Male Batterers Group; OOG = Other 
Offenders Group; NOG = Non-Offenders Group. 
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The general inclusion criteria in the study were: to be male and over 18 
years of age; for MBG, to be convicted of a crime of physical, psychological, 
or sexual assault against a partner or former partner; for OOG, to be con-
victed of non-violent crimes such as drug trafficking, social security fraud, 
and any other crime not involving the use of force or power against oneself, 
another person, group, or community. The exclusion criteria for the three 
groups included having a history of drug abuse or dependence according to 
the DSM-IV, illiteracy, or any conditions that are incompatible with the MRI 
scanning (pacemaker, brackets, prosthesis…) and history of brain damage 
(loss of consciousness lasting more than one hour; Cohen et al., 2003); and 
for NOG, being convicted of a crime. Based on previous studies (Cohen et 
al., 2003), to rule out the presence of IPV in the remaining groups, the partici-
pants of OOG and NOG were excluded if they obtained a score equal to or 
greater than 11 on the Conflict Tactics Scale-2 (CTS2; Loinaz, Echeburúa, 
Ortiz-Tallo, & Amor, 2012). 

Materials

Sociodemographic variables were measured using a risk assessment question-
naire for serious violence in a partner relationship (Echeburúa et al., 2008). 
This instrument gathers information on sociodemographic variables of both 
the aggressor and the victim, the situation of the couple’s relationship, types of 
violence, profile of the aggressor, and vulnerability of the victim. The diag-
nostic subscale for substance dependence disorder (First, 1999) was included 
in the interview to calculate the severity of drug use according to the DSM-IV.

IPV severity. CTS2 (Spanish version, Loinaz, Echeburúa, Ortiz-Tallo,  
et al., 2012). CTS2 was used to detect the existence of physical, psychologi-
cal, and/or sexual violence toward a partner in a relationship. It measures 
violence frequency and intensity in the relationship.

Interpersonal Reactivity Index (IRI) (Spanish version, Pérez-Albéniz et 
al., 2003). Scale measures empathy composed of four dimensions: Fantasy 
Scale (FS), Perspective-taking Scale (PT), Empathic Concern Scale (EC), 
and Personal Distress Scale (PD).

Emotion Regulation Questionnaire (ERQ) (Spanish version, Cabello et 
al., 2013). Scale designed to measure respondents’ tendency to regulate their 
emotions in two ways: Cognitive reappraisal and expressive suppression.

Cognitive Emotional Regulation Questionnaire (CERQ) (Garnefski et al., 
2001). This questionnaire measures nine cognitive strategies of emotional 
regulation (adaptive strategies and less adaptive strategies): Self-blame, 
acceptance, rumination, positive refocusing, refocus on planning, positive 
reappraisal, putting into perspective, catastrophizing, and blaming others.
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Self-assessment Manikin (SAM) (Lang, 1980). Following the resonance 
session, all participants evaluated on a computer the pictures observed in the 
task according to three dimensions: 1. valence (level of liking/disliking the 
picture); 2. activation (level of activation/calm caused by the picture), and 3. 
dominance (level of control of the subject over the picture), with a score 
between 1 (minimum liking, minimum activation, minimum control) and 9 
(maximum liking, maximum activation, maximum control) per dimension.

fMRI task: Emotion regulation task.
A task of emotion regulation similar to those created by Phan (Phan et al., 
2005) was designed for this study. Forty pictures were used as stimuli: 8 
neutral pictures; 16 negative valence pictures collected from the IAPS (Lang 
et al., 1997); 16 pictures related with IPV (e.g., injured women, men threat-
ing and hitting their partner) were collected from the internet. These pictures 
have been used in previous studies with male batterers (Bueso-Izquierdo et 
al., 2016). Three instructions were given: 1. Observe; 2. Experience (upreg-
ulation); 3. Suppress (downregulation). Explanation and training with regard 
to these instructions were provided by expert psychologists prior to the 
fMRI session.

1.	 In the Observe instruction, participants had to passively observe neu-
tral pictures.

2.	 In the Experience instruction, participants had to observe the pictures, 
paying attention to all the details and being aware of the emotions that 
they generate as well as increasing negative emotions through previ-
ously trained regulation and empathy strategies. For example, in the 
description and training phase, the participants were instructed: After 
the instruction “Experience,” and during the viewing of a picture of a 
man at war: “Imagine that you are that person and you are living that 
painful situation, think that you are the one in the picture. Feel and be 
aware of your emotions.”

3.	 In the Suppress instruction, participants had to observe pictures and 
control negative emotions by reducing these as much as possible 
through previously trained regulation strategies. For example, when 
explaining and training with the participants, if the instruction was 
“suppress” and then a picture of a disfigured man was presented, the 
participant was told: “At the very moment the picture appears, try to 
transform the negative emotion generated by that picture by reinter-
preting it: imagine he is an actor wearing make-up.” Or, for a picture 
of a man with a spider on his shoulder “Think it’s a plastic spider.”
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Neutral pictures were used in the Observe condition. For the Experience 
and Suppress instructions, there were two different conditions, one with 
unpleasant pictures and the other with pictures of IPV. Therefore, the task 
was composed of 5 different conditions (Observe; Experience Unpleasant; 
Experience IPV; Suppress Unpleasant; Suppress IPV). The task consisted of 
four blocks for each condition, for a total of 20 blocks. Each block began with 
the instruction that was presented in the center of the screen for four seconds. 
The participants then observed two different pictures of the same category for 
10 seconds each, during which they had to implement the instruction given 
earlier. Finally, the participants were given five seconds to rate the intensity 
of the negative emotion experienced on a scale from 1 to 5, with 1 being 
slightly unpleasant and 5 very unpleasant (Supplementary Figure 1). After 
each block, a fixation cross appeared for 10 seconds. The total duration of the 
task was 780 seconds. Behavioral responses were recorded through a five-
button box, Evoke Response Pad System (Resonance Technology Inc.).

Procedures

Before starting the evaluation, the participants were informed of the objective 
of the study following the data protection law (Organic Law 3/2018, 
December 5). Two weeks before the evaluation, those men who met the 
inclusion criteria were informed about the project at the social integration 
center. They were told that the objective of the study was “To evaluate the 
psychological and neuropsychological characteristics and brain functioning 
of various types of offenders.” Once they had been informed about the objec-
tive of the study and the procedure to be followed, and we had resolved any 
of their doubts, the interested participants were asked to sign the consent 
form. The study was approved by the Research Ethics Committee of the 
University of Granada (number: 1000-CEIH-2019), Spain.

The evaluation consisted of two separate sessions. In the first session, par-
ticipants signed the informed consent and completed the socio-demographic 
interview and psychological tests at the “Matilde Cantos Fernández” Social 
Integration Center (CIS) in Granada (Spain). The second session took place 
at the Mind, Brain and Behavior Research Center of the University of 
Granada (CIMCYC-UGR) where the participants performed the task inside a 
magnetic resonance scanner. This session lasted approximately one hour. 
Before starting the task, participants were trained to reduce and increase the 
intensity of negative emotions through cognitive strategies of emotional reg-
ulation (Gross, 1999) and empathy by performing a computer-based practice 
test. Following the resonance session, participants evaluated the emotional 
content of the pictures used during the task using SAM scale. The total 
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duration of the two sessions was approximately three hours. The participants 
who completed the two sessions received 50 euros for taking part in the study. 
Participants did not receive prison benefits for their participation.

Imaging data acquisition and preprocessing. (Supplemental Material 1)

Statistical analyses. 
The statistical analyses were divided into behavioral and neuroimaging 
analyses.

Behavioral analyses.
Behavioral data were analyzed using the Statistical Package for the Social 
Sciences, version 22 (SPSS; Chicago, IL). ANOVAs were conducted to com-
pare the groups in the demographics and severity of crime variables and behav-
ioral responses to self-reported ratings of reappraisal task. In addition, post hoc 
comparisons were made between groups. In order to evaluate the success in 
carrying out the task instructions, a variable of emotional modulation was 
defined, calculating the difference between the values reported in the suppress 
and experience conditions for each type of picture by subtracting the score on 
the experience condition from the score on the suppressed condition (higher 
values of this variable indicate a greater capacity for emotional modulation). 
The drug severity variable was calculated by summing the criteria that met 
those set out by the DSM-IV for alcohol consumption, including frequency and 
intensity (quantities, number of drugs, etc.) and the criteria that met the DSM-IV 
for the consumption of other drugs (cocaine, marijuana, heroin, hashish, etc.). 
This variable was normalized by applying the logarithm in base 10.

Neuroimaging analyses. (Supplemental Material 2)

Results

Behavioral Results

With respect to emotional regulation, the results on the CERQ test indicate 
that in the Self-blame subscale, MBG did not differ from OOG, but both 
groups showed higher scores than NOG (all p < .002). Further, MBG showed 
higher scores on the Catastrophizing subscale than NOG (p = .003). Finally, 
for the subscale of maladaptive strategies, significant differences were found 
between groups (p = .03), with NOG obtaining lower scores in comparison 
with the rest of the groups. Regarding empathy, IRI test scores were lower for 
MBG than NOG in the Fantasy (p = .012) and Empathic concern (p = .043) 
subscales. In summary, MBG showed lower scores on the subscales of the 
IRI test and higher scores on the maladaptive strategies of the CERQ test, 
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which could be taken to indicate lower empathic and emotional regulation 
capacity (Supplemental Table 1).

Regarding the intensity of the negative emotion generated by the pictures 
during the resonance task (Supplemental Table 2), the behavioral results 
revealed that there were no differences between groups in the Observe, 
Experience, and Suppress conditions. That is, MBG, OOG, and NOG rated 
their emotional experience similarly when presented with the pictures in each 
condition. However, when emotional modulation scores were compared, the 
results indicated that in the IPV condition, MBG showed lower scores than 
NOG (p = .022), that is, MBG showed a lower capacity to modulate their emo-
tions when presented with IPV pictures. With regard to the validation of pic-
tures according to activation, dominance, and valence, the results of the SAM 
showed (see Supplemental Material 3) that participants rated the unpleasant 
and IPV pictures similarly. Therefore, the differences in task performance can-
not be explained by differences in the affective assessment of the pictures.

Neuroimaging Results

Emotional experience: Areas activated in male batterers when they attempt to increase 
their negative emotions in the presence of pictures of IPV and unpleasant pictures.

Intra-group analysis.
First, we examined whether the proposed areas for the experience process 
were activated during the task for both IPV pictures (Experience IPV > 
Observe) and for the unpleasant pictures (Experience unpleasant > Observe) 

Table 2. Statistically Significant Differences in the Activation of Areas for Suppression 
and Experimentation Between Male Batterers and the Rest of the Groups.

Note. MBG = Male Batterers Group; OOG = Other Offenders Group; NOG = Non-
offenders Group.

Contrasts Brain 
Region

MNI 
Coordinates

Side X Y Z Cluster Size T-value

Suppress IPV > observe

MBG > OOG vlPFC R 34 14 –16 48 3.90

Suppress unpleasant > 
Maintain unpleasant

NOG > MBG Amygdala R 26 2 –30 41 4.41

Suppress IPV > 
Maintain IPV

MBG > NOG SMA L –12 –4 70 72 4.53
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in each group (see Supplemental Materials 4, 5, and 6). The results revealed 
that in all groups and for both types of pictures, the dlPFC, SMA, and parietal 
cortex were activated during the experience process. Specifically, in the con-
trast Experience IPV > Observe, the ventromedial areas (vACC/vmPFC) and 
vlPFC were activated. In addition, the OOG and NOG groups showed activa-
tion in the PAG, and the MBG and NOG groups showed activation in the 
amygdala. In contrast, in the contrast Experience Unpleasant > Observe, all 
groups showed activation of the amygdala and additionally MBG and OOG 
activated the insula. OOG and NOG activated vlPFC and PAG. Only the 
NOG group activated the vACC and vmPFC.

Inter-group differences.
When making comparisons between groups, the results showed that there 
were no statistically significant differences between the three groups for 
either IPV pictures or unpleasant pictures.

Differences according to the type of pictures.
To analyze whether there were differences between the groups according to 
the content of the pictures (IPV versus unpleasant), the contrasts Experience 
IPV > Experience Unpleasant and Experience Unpleasant > Experience IPV 
were analyzed. The results showed that there were no differences between the 
groups, or an interaction with the type of picture. However, analysis of the 
type of pictures within each group revealed that MBG showed significantly 
greater activation of the bilateral parietal cortex (angular gyrus), right dlPFC, 
and left vlPFC when experiencing IPV pictures in comparison with unpleas-
ant pictures. Moreover, OOG showed significantly greater activation of the 
right vlPFC and the right ACC, and finally, the NOG showed greater activa-
tion of the right dlPFC, left angular gyrus, and the right ACC.

Finally, the NOG showed greater activation of the left vlPFC and left pari-
etal cortex when experiencing unpleasant pictures than IPV pictures. However, 
in the rest of the groups no regional differences in brain activity were found 
between experiencing unpleasant pictures and experiencing IPV pictures.

Emotional suppression:
Areas activated in male batterers when they attempt to reduce their negative 
emotions with regard to IPV and unpleasant pictures.

Intra-group analysis.
We analyzed whether the areas proposed in the literature were activated in 
each group (see Supplemental Materials 4, 5, and 6) when engaging in emo-
tion suppression processes for both IPV pictures (Suppress IPV > Observe) 
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and unpleasant pictures (Suppress Unpleasant > Observe). The areas that 
were activated in all groups when they tried to suppress both types of pictures 
were the vlPFC, dlPFC, amygdala, insula, PAG, SMA, and parietal cortex. 
Specifically, during presentation of the IPV pictures, all groups showed acti-
vation of the vACC and vmPFC. However, only the NOG activated these two 
regions (vACC/vmPFC) by suppressing emotions when faced with unpleas-
ant pictures.

Inter-group differences.
The results of the group analyses revealed that the MBG showed greater 
activation of the right vlPFC (Table 2, Supplemental Figure 2) compared 
with the OOG when suppressing emotions in the presence of IPV pictures. 
Activation of the vlPFC in MBG during the suppression of IPV pictures 
correlated with scores on the acceptance subscale of the CERQ (r = –.389, 
p = .049), indicating that the greater the activation of the vlPFC during the 
suppression of IPV pictures in the group of male batterers, the lower the 
acceptance or use of thoughts that acknowledge the occurrence of the 
unpleasant event.

Differences according to the type of pictures.
The contrast Suppress IPV > Suppress Unpleasant and the contrast Suppress 
Unpleasant > Suppress IPV were tested to explore if there were any differ-
ences between the groups depending on the content of the pictures. The results 
showed that there were no differences between the groups and no interaction 
between group and the type of picture. However, a within-group analysis of 
the type of pictures revealed that MBG showed significantly greater activation 
of the right vACC and the left insula in the presence of IPV pictures compared 
with unpleasant pictures. In the remaining groups, no statistically significant 
differences were found. Further, if we look at the regions that were most 
strongly activated when suppression occurred in the presence of unpleasant 
pictures compared with IPV pictures, all groups showed greater activation of 
the bilateral parietal cortex (angular gyrus), with the OOG and NOG groups 
showing particularly strong activation of the left vlPFC and dlPFC.

Interaction: Areas activated in the interaction of experience and suppression in the 
presence of pictures related to IPV and unpleasant events.
Finally, the possible differences between the groups in the processes of expe-
riencing and suppressing emotions were studied in the presence of both IPV 
pictures (Suppress IPV > Experience IPV) and unpleasant pictures (Suppress 
Unpleasant > Experience Unpleasant).
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IPV pictures: Suppress IPV > Experience IPV contrast.
In comparison with NOG, MBG showed stronger activation of the SMA dur-
ing emotional suppression than emotional experiencing in the presence of the 
IPV pictures (Table 2 and Supplemental Figure 3). In order to confirm 
whether this interaction is due to activation during the suppress condition or 
during the experience condition, mean activation values in the SMA were 
calculated for the participants (Supplemental Figure 4). It can be seen that the 
interaction is mainly due to the lower activation of the SMA in the MBG dur-
ing the experience condition. The greatest difference in SMA activation in the 
group of male batterers correlated with scores on the distress subscale of the 
IRI (r = –.459, p = .018). A similar correlation was also found with the sub-
scales of cognitive reappraisal (r = –.533**, p = .007) and expressive sup-
pression (r = –.586**, p = .002) of the ERQ (p < 0.01). Finally, a correlation 
was also found with the rumination subscales (r = –.438, p = .025); putting 
into perspective (r = –.438, p = .032); and maladaptive strategies (r = –.401, 
p = .042) of the CERQ.

Unpleasant pictures: Suppress unpleasant > Experience unpleas-
ant contrast.
When faced with unpleasant pictures, the MBG showed less activation in the 
right amygdala during suppression when compared with the experience con-
dition, unlike the NOG (Table 2, Supplemental Figure 5). To analyze whether 
the interaction is due to activation during the suppressed condition or during 
the experiential condition, mean activation values in the amygdala were cal-
culated for the participants (Supplemental Figure 4). It was found that this 
interaction was due to the fact that while the NOG participants show greater 
activation of the amygdala during suppression than during experience, the 
MBG shows the reverse pattern.

With regard to differences in activation of the amygdala in the Suppress > 
Experience comparison, no significant correlations were found in MBG. In 
NOG, the difference in activation of the amygdala correlated with the re-
focus planning subscale of the CERQ (r = –.398, p = .033), indicating that the 
greater the difference in activation, the less use is made of the strategy that 
focuses on thinking about the steps that must be taken to solve the problem.

Discussion

To the best of our knowledge, this is the first study to examine the cerebral 
basis of emotional regulation in male batterers. Our main objective was to 
study whether the brain functioning of emotional regulation (experience and 
suppression) in male batterers was different from that of other offenders and 
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non-offenders. The findings indicated that in male batterers, the brain areas 
responsible for experience and emotional suppression were activated when 
faced with unpleasant pictures, although they showed lower activation in the 
amygdala in the suppressed condition with respect to the group of non-
offenders. However, they showed a different pattern of brain processing dur-
ing emotional experience, that is, lower activation of the SMA when they 
were required to experience emotions in situations of IPV. This difference in 
SMA activation was specific to male batterers and was not observed in the 
normal population or group of non-offenders. Moreover, male batterers acti-
vated the areas related to emotional suppression in situations of IPV and acti-
vated prefrontal areas (vlPFC) to a greater extent than the group of other 
offenders. However, male batterers did not modulate their emotions when 
presented with pictures of IPV, showing a similar emotional state after sup-
pressing and experiencing pictures of IPV. Finally, the level of activation in 
the regions where differences between the male batterers and the other groups 
were found correlated with the scores for maladaptive emotional regulation 
strategies and low empathy. These results partially confirm our hypothesis. In 
particular, whilst no differences were found in the hypothesized areas, differ-
ences were found in areas related to the emotional regulation model when 
presented with IPV pictures and such areas were correlated with lower scores 
in emotional regulation and empathy.

In relation to the ability of male batterers to regulate their emotions by 
increasing what they are feeling (experiencing/upregulation), our results 
indicated that male batterers showed less activation in SMA than the NOG, 
and that was related to lower empathy or emotional distress, and lower scores 
on regulatory strategies such as cognitive reassessment, expressive suppres-
sion, rumination, putting into perspective, and maladaptive strategies. These 
results are in line with those found by Verdejo-Román et al. (2019), who 
found that reduced thickness of the posterior cingulate cortex correlated posi-
tively with scores on Ekman’s emotional perception test, that is, the lower the 
thickness, the lower the levels of empathy and/or emotional recognition. 
These findings are also congruent with previous results reported in the litera-
ture demonstrating that activation of the SMA is involved in emotional regu-
lation and empathy. Previous studies and meta-analyses have found that 
increased activity in the SMA, along with other prefrontal areas, is involved 
in both upregulation and downregulation (Buhle et al., 2014). In addition, the 
SMA is part of the neural circuit involved in the perception of pain suffered 
in others (Decety et al., 2009) or empathy (Fan et al., 2011), specifically 
when empathizing with others that are suffering pain, fear, happiness, dis-
comfort, and anxiety (Fan et al., 2011).
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Therefore, the lower activation of the SMA in the experiential condition 
could indicate that the male batterers show deficits in upregulation (they use 
adaptive emotional regulation strategies to a lesser extent) and avoid perceiv-
ing pain or showing empathy in response to situations of IPV. Previous stud-
ies have found cognitive biases toward negative affect stimuli in male 
batterers (Chan et al., 2010). However, this study shows that cognitive and 
emotional biases are specific to situations of IPV, since they experience their 
emotions in the same manner as the rest of the participants when faced with 
unpleasant pictures. Covell et al. (2007) found that the different dimensions 
of empathy, both separately and combined (deficits in cognitive empathy but 
high levels emotional empathy, for example), were related to the expression 
of different types of violence toward their partners/ex-partners. Further, in the 
process of emotional regulation that involves increasing an emotion (upregu-
lation) our data also support previous results on the specificity of the brain 
functioning of male batterers when faced with pictures of IPV. The results 
found are in line with those of the few neuroscientific studies on male batter-
ers (Bueso-Izquierdo et al., 2016; Lee et al., 2008, 2009; Verdejo-Román et 
al., 2019). Specifically, our findings replicate the specific brain functioning 
of batterers when faced with pictures of IPV in comparison with (non-offend-
ers) controls (Lee et al., 2009) and other types of offenders (Bueso-Izquierdo 
et al., 2016).

In relation to the ability of male batterers to regulate their emotions by 
reducing them (suppression/downregulation), our results indicated that male 
batterers showed greater activation in the vlPFC when they have to suppress 
emotions related to IPV in comparison with the group of other offenders. 
However, when faced with unpleasant pictures, they activated the same brain 
areas as the rest of the groups. The vlPFC is a region involved in cognitive 
control, that is, in the selection and inhibition of responses, and therefore 
selects appropriate regulatory strategies (Frank et al., 2014). These results 
could indicate that when faced with pictures of IPV, the male batterers sup-
press emotions by using regulation strategies that differ from those used by 
the group of other offenders. In addition, activation of the vlPFC in male 
batterers correlated negatively with scores on the acceptance subscale (CERQ 
test), indicating that the greater the activation of this area, the less acceptance 
or use of thoughts that acknowledge the occurrence of the unpleasant event. 
These results could indicate that whilst male batterers activate the areas 
related to emotional suppression like the rest of the groups, they use maladap-
tive strategies to do so.

The fact that the male batterers showed no problems in the process of sup-
pressing emotions is supported by the fact that they showed less activation of 
the amygdala than controls when faced with unpleasant pictures. 
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Meta-analyses (Buhle et al., 2014; Frank et al., 2014) indicate that activation 
of the amygdala is involved in increased upregulation or experience, whilst a 
decrease in activation is linked to downregulation or suppression. A greater 
inhibition of the amygdala is associated with an improved ability to reduce 
pain through reappraisal (Lapate et al., 2012) and when faced with negative 
pictures (Ochsner et al., 2002). These results could be taken to suggest that 
male batterers—compared with controls—are more effective at suppression 
when faced with unpleasant pictures, since they show a greater reduction in 
amygdala activity or negative emotional experience during suppression. In 
addition, amygdala activation in the control group was negatively related to 
scores on the planning refocus subscale (CERQ test), indicating that the 
greater the difference in amygdala activation, the less use was made of strate-
gies focused on thinking about the steps that must be taken to reach a solution 
to the problem afflicting the person. Overall, these results show that increased 
activation of the amygdala during suppression is related to poorer execution 
of downregulation and the use of maladaptive emotional regulation strate-
gies. These results are not consistent with some previous reports in the litera-
ture (Langer & Lawrence, 2010) and should therefore be replicated. With 
respect to the emotional regulation tests, the results indicate that the male 
batterers used fewer adaptive strategies of emotional regulation (self-blame 
and catastrophizing) than the rest of the groups. These results are in accord 
with those of the study by Langer and Lawrence (2009) who found that male 
batterers show deficits in emotional regulation, which play a critical role in 
the violent acts committed against their partners/ex-partners. A number of 
studies have found that male batterers have deficits in emotional regulation 
skills, with low levels of emotional intelligence (Winters et al, 2004); rejec-
tion of negative emotions (sadness, anxiety); and little empathy for the 
thoughts and feelings of their partners (Clements et al., 2007). Covell et al. 
(2007) found that higher rates of physical assault were associated with a gen-
eral lack of understanding towards others and an inability to tolerate the neg-
ative emotions of others. Poor emotional perception generates hostile 
interpretations, which could facilitate the expression of violence (McKee et 
al., 2012).

The results of the empathy test revealed that the male batterers obtained 
low empathy scores in comparison with the control group, particularly in 
terms of the imaginative ability to put themselves in fictional situations and 
the ability to feel compassion, concern, and affection when faced with another 
person’s discomfort. In other words, male batterers show low empathy both 
in terms of the cognitive component—referring to the capacity to put them-
selves in the place of another person—and in the emotional component that 
refers to the ability to understand/feel the emotions of another person. These 
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results are partially in accord with those reported by Romero-Martínez et al. 
(2013), who found worse scores on cognitive and emotional empathy, as in 
the present study. Our findings also partially replicate the results of Loinaz et 
al. (2018), who found that male batterers scored lower on the fantasy sub-
scale in comparison with the normal population.

Limitations

There are, however, some limitations of the present study that should be 
noted. First, some studies indicate that empathy is specific to the object to 
which it refers (Day et al., 2012). Therefore, we should have used an empathy 
test specific to IPV. However, due to the lack of a specific empathy test, we 
have used the one that is most widely used in studies of male batterers 
(Loinaz, Echeburúa, & Ullate, 2012; Romero-Martínez et al., 2016). Second, 
our sample was composed of participants who met strict inclusion criteria 
related to drug use and brain damage, which could reduce the representative-
ness of the group of male batterers, other offenders and non-offenders. 
However, the exclusion criteria have allowed us to rule out the possibility 
that our results are due to substance use or brain damage. Our sample could 
be considered small, thus making it difficult to generalize the results obtained. 
However, we calculated the sample size based on prior neuroimaging articles 
in male batterers. Besides, of all the neuroimaging studies conducted with 
male batterers, our study has used the largest sample size to date. Also, the 
results of this type of study should be interpreted with caution due to the 
limited access to information on the violent behaviors of these individuals. In 
other words, the criminal history of these individuals might not necessarily 
be an accurate reflection of violent acts that might have been committed in 
the past. However, in an attempt to reduce this bias, we have used a standard-
ized instrument (Echeburua’s interview). Finally, the results of this type of 
study should be interpreted with caution due to the limited access to informa-
tion on the violent behaviors of these individuals. In other words, the criminal 
history of these individuals might not necessarily reflect those violent acts 
that might have been committed in the past. However, in an attempt to reduce 
this bias, we have used CTS2, together with a standardized instrument 
(Echeburua’s interview).

With regard to diversity, since male batterers are a heterogeneous group 
(Ali et al., 2016), we did not include exclusion criteria based on age, ethnic-
ity, culture, socioeconomic status, or cultural level to make the sample as 
representative as possible. Future studies should compare male batterers 
according to these variables in order to analyze diversity. Finally, the results 
of this study have a number of important implications. At the clinical level, 
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psychological treatments with male batterers should incorporate the promo-
tion of empathy and emotional regulation by the use of adaptive strategies in 
situations of IPV, that is, using specific stimuli related to IPV. We have shown 
that male batterers do not have deficits in the brain regions involved in emo-
tional regulation and empathy. Therefore, with psychological treatment they 
could learn to empathize with the situations of IPV or with their partners/
peers. At the social level, our results show the invisible face of IPV and 
reveals the typology of the single family abuser (Holtzworth-Munroe & 
Stuart, 1994), who, outside the home, is empathetic, regulates his emotions, 
and is not violent, whilst inside the home shows little empathy, low emotional 
regulation, and mistreats his partner.

Conclusions

This study shows, for the first time, that the study of emotional regulation in 
male batterers is of fundamental importance. It has been found that male bat-
terers regulate their emotions and empathize with unpleasant situations. 
However, a different pattern of brain functioning has been detected in male 
batterers when they experience (upregulation) emotions when faced with pic-
tures of IPV. Specifically, male batterers show less activation in the SMA 
along with low empathy and the use of maladaptive strategies of emotional 
regulation. The results found at both the neuroimaging and behavioral level 
indicate that specific brain functioning in emotional experience when faced 
with situations of IPV could be explained by a low capacity to empathize 
with their partners or ex-partners and by the use of maladaptive regulation 
strategies. Given that intervention programs for male batterers have a low 
impact on reducing recidivism (Arias et al., 2013) and that the ultimate goal 
of this research is to contribute toward reducing the high rates of recidivism 
that currently exist, we consider it very important that intervention programs 
should include empathy, experience, and emotional suppression with adap-
tive cognitive strategies. Some studies show that a diminished ability to 
empathize with partners or ex-partners could explain the risk of continued 
abuse following psychological therapy with male batterers (Romero-Martinez 
et al., 2016). Therefore, future work should replicate the results of this pre-
liminary study and explore the neural bases of empathy in situations of IPV 
in male batterers.

Note

1.	 First of all, we calculated sample size according to formal power analysis 
G*Power (Faul et al., 2007). Based on prior neuroimaging data that found an 
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effect size of 0.9 (Bueso-Izquierdo et al., 2016), an expected power of 0.8 and an 
assumed alpha-level of 0.05, the sample size should be of a minimum of 25 per 
group.
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