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ABSTRACT The aim of this systematic review was to investigate the brain mechanisms in processing information
regarding empathic and forgivability. The researchers reviewed the literature in PubMed-MEDLINE with the
following keywords: “empathy” or “empathic”, “forgiveness’ or “forgivability”, “empathy and forgiveness’, and
“empathic and forgivability”. The researchers collected and analyzed all relevant studies to answer this question
and found three studies. The empathy and forgivability judgment paradigms both activated brain areas in healthy
subjects and in patients with schizophrenia. However, there was no such activation in Post-Traumatic Stress
Disorder (PTSD) patients. With 37 participants, the researchers discovered three studies. They found in one
research that empathic and forgivability judgments in healthy subjects were correlated with significant activations
of left superior frontal, orbitofrontal gyri, and precuneus. The study evaluated with schizophrenia patients activated
left medial prefrontal cortex. In another study, in the PTSD no brain activity was detected.

INTRODUCTION

The scientists researched forgiveness as a
variable based on trait/disposition or state/situ-
ation (Berry et al. 2005; Toussaint et al. 2015).
From the dispositional or trait perspective, for-
giveness refers to a disposition across time and
situations where forgiving is an extension of a
person’s personality. Conversely, from astate or
situational approach, forgivenessrefersto aspe-
cific responseto an interpersonal transgression,
transgressor, or situation (Toussaint et al. 2015).

Empathy, defined as “the ability to under-
stand and share in another’s emotional state or
context” (Cohen and Strayer 1996: 988) involves
cognitive and affective components. According
to most modelsempathy consistsof at least three
core components: (1) The ability to recognize
emotionsin oneself and othersviadifferent com-
municative cues such as facial expressions,
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speech, or behavior; (2) acognitive component
(that is, the ability to understand another’semo-
tional state, sometimes called moral emotions),
also referred to as perspective taking or theory
of mind, describing the competency to take over
the perspective of another person, though main-
taining the essential distinction between self and
other; and (3) an affective component (that is,
the sharing of the emotional state of another),
that is, sharing of emotional states with others
or the ability to experience similar emotions as
others.

A connection has already been reported
between empathy and forgiveness (McCullough
et al. 1997; Worthington 1998b; Zechmeister and
Romero 2002). McCullough et a. (1997) conduct-
ed a sectional questionnaire and a field-con-
trolled experiment and studied the causal role
empathy playsin encouraging forgiveness. Re-
searchers have discovered that forgivenessisa
motivational behavior that avoids damaging in-
teractions between individuals and guarantees
that they are constructive rather than harmful
towards someone and that empathy favorably
mediates apologizing and forgiving behaviors
using the model of structural equalization. Itis
likely that an ability to deniable apersonto for-



BRAIN MECHANISM FOR EMPATHIC AND FORGIVABILITY 15

give others. A model of forgivenessisdescribed
in the same research, based on the thesis that
only if they empathize can others be forgiven.
For forgiveness, a model of empathy is re-
searched. Authors discovered an outcome con-
sistent with the following hypotheses: (a) the
connection between forgiving one’s crime and
apologizing is a function of enhancing the of-
fender’sempathy and (b) forgivenessisunique-
ly linked to soothing behaviour. Results gener-
ally favor the link between behavior and empa-
thy-forgiveness and have shown that empathy
plays a significant part in the process of for-
giveness. Worthington (1998b) researched an
empathy-modesty-commitment model of forgive-
nessthat was applied to couplesin afamily. The
research carried out in the individual therapy
and psycho-educational organizations promotes
this model in which the forgiver does not face
the offender. In the conclusions, the researcher
stated that family therapy in which spouses,
parent-child couples’ or siblingsmust admit for-
giveness and forgiving needs vis-a-vis requires
aunique process that also includes empathy. In
addition, the connection between forgiving pro-
cedures and compassion, modesty and engage-
ment is also discussed in this research. Empa-
thy as afactor in the work phase of the process
of forgiveness (Enright et al. 1998) and was dis-
covered that forgiveness has a positive impact,
with greater concentrations leading to greater
forgiveness (Hodgson and Wertheim 2007; Kon-
stam et al. 2001; McCullough 2000; Worthing-
ton 1998a, 1998b). Forgiveness has been linked
to both dispositional and situational empathy
(Zechmei ster and Romero 2002). Neuroscientif-
ic approaches can help us better understand
mechanismsrelated to empathy and forgiveness.
Over the last decades, an increasing number of
studies report a close relationship between em-
pathy and forgiveness, but few studies have
used neuroscientific measures (Egleston et al.
2004; Farrow et al. 2002; Farrow et al. 2005; Far-
row et al. 2001; Green et al. 2003; Leeet al. 2006;
Witvliet et a. 2015).

Aimand Objective
The researchers’ aim was to systematically

review neuro-scientific approaches studies in
the relationship between empathy and forgive-
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ness. The primary objectiveisto provide acces-
sible research with a contemporary overview.
Analysisof neuro-imaging in the humanwill pro-
vide additional important insightsinto therela-
tionship between empathy and forgiveness. To
achievethis, electronic searches of databasewas
carried outin May 2019.

METHODOLOGY
Protocol

Thissystematic literaturereview followed the
PRISMA guidelines(Liberati et al. 2009) and in-
cluded any study that used neurcimaging to in-
vestigate the functional anatomy of empathy and
forgiveness, reported more than one participant,
and was published in peer-reviewed journalsand
indexed in PubMed before 31 May 2019. Includ-
ing al research over the previous several de-
cadeswastherationalefor using thistimerange.

Information Sour ces

Identified articles using the PubMed data-
basein the url below: http://www.ncbi.nlm. nih.
gov/PubMed. The last search took place on 30
May 20109.

Sear ch Parameters

In the PubMed database, we recognized ap-
propriate research by looking for any items con-
taining the phrases“ empath™ OR “forgiv™” AND
“empath’ and forgiv™”, in the title or the main
body of the article AND terms referring to neu-
roimaging methodol ogies. These neuroimaging
methodologies were “magnetic resonance im-
aging” OR “MRI” and “electroencephal ogra-
phy” OR “EEG” in any part of the article. The
researchers also included the more general
search term “brain” in an effort to pick up pa-
persthat did not use these methodol ogies. Stud-
ieswereincludedinthereview if (1) theresearch
performed in humans and (2) articleswrittenin
English. Exclusion criteriaincluded animal re-
ports and previous review articles.

The use of the search terms generated 1366
possible papers in this systematic process with
“full-text articles’ (that is, excluding abstracts
or conference proceedings) additional filter. To
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de-duplicate documents, all recognized research
must be imported into EndNote 7.4 software.
Thus, the method of document monitoring was
carried out blindly by the two authors of this
research after the exclusion of 517 duplicate pa-
pers. Of these 849 full-text papers, 435 were ex-
cluded after filtering out reviews or meta-analy-
sis (n = 18) and non-human or non-patient (n =
417) research. Then, according to the criteriain
2.4, theremaining 414 itemswere evaluated for
eligibility for inclusion in the systematic litera-
turereview. Please hotethat no reviews or meta-
analysis reported in the search using a system-
atic search technique as suggested in the PRIS-
MA declaration after further inspection.

Sudy Selection
The complete texts of the 414 articles were

examined and excluded if (1) neuroimaging in-

—

formation were not collected (157 papers), (2)
werereview papers (20 paper), (3) itemsnot con-
taining “ empathy and forgiveness’ or “empath-
ic and forgivability” in either thetitle or the ab-
stract (234 papers). Based on these criteria, an-
other 411 papers were excluded leaving atotal
of 3 papers. All 3 articles (Farrow et al. 2005;
Farrow et a. 2001; Leeet al. 2006) met the eligi-
bility criteriaand wereincluded inthefull review;
al in English articlesand full-text of theserecords
were available. No unpublished relevant records
were obtained. For moreinformation on how doc-
uments were chosen for this evaluation, please
refer tothe PRISMA diagram (Fig. 1). Studiesex-
cluded from this systematic assessment.

RESULTS

Basic characteristics of the studiesincluded
inthereview. They aredivided into subsections

Records after duplicates removed
(n=517)

Records excluded based on reviews or meta-
analyses (n = 18), and non-human studies or non-
patient studies {n= 417}

g Records identified through PubhMed
S {Medline) database searching
E {n= 1366)
]
=
e
=
=
£ }
@
@ Records
b screened —"
{n=414)
— !
Full-text articles
assessed for
z eligibility
§ (n= 414) |
W
!
™y
Studies
- included in
g qualitative
= synthesis
£
= (n=3)
|

Full-text articles exduded, with reasons:

- Non-neurcimaging data (n = 157),

- Reviewr papers (n = 20},

- Items not containing “empathy and forgiveness” or
“empathic and forgivabiliny”

Fig. 1. PRISMA flow chart of research examining brain processes related to forgiveness and empathic

data in processing environments
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of healthy subjects and mental patients, being
the two main reported on participant research
findings. Table 1 Summarize the studies examin-
ing the brain mechanismsin processing contexts
regarding forgiveness and empathi c information.

Farrow et a. (2001) used fMRI to evaluate
which brain structures were active in judging
what one might forgive (or not forgive), empa-
thizewith, and create decisionsin social circum-
stances. All research participants started by read-
ing a brief scenario before making five serial
choices based on two possible responses (see
Table 2). Three scenarios were submitted to
them, which they closely read and then imag-
ined for 16 seconds. They then discriminated
against each scenario for five (7 seconds each).
Scenarios needed fundamental social reasoning
decisions (condition of control), empathic judg-
ments (that is, can you be empathic toward the
offending party), and forgivability judgments
(that is, isthe offenseforgivable). Inreaction to
thejudgment-making process, dataanaysisand
outcomes were limited to brain activations as
scenario-reading activations were excluded. It
was hypothesized that fronto-temporal brain re-
gions would be differentially activated by em-
pathic and forgivability judgment tasks. Activa-
tion areas are recorded using two methods —

neuroanatomic name (that is, region of thebrain)
and area of Brodmann (BA; a functional and
cytoarchitectonic parcellation of brain grey mat-
ter, similar but not identical to the brain’s gyral
folds). Significant activations of left superior
frontal, orbitofrontal gyri and precuneus were
connected with empathic and forgivability judg-
ments. The regions of activation prevalent to
empathic and forgivability judgments are sepa-
rate from the separately viewed activations for
each paradigm of judgment.

Thestudy isthefirst to examinetherel ation-
ship between empathy and forgiveness using
fMRI. As such, it raises interesting questions
regarding the rel ationship between empathy and
forgiveness. However, itisgiven the small sam-
plesize. Analysisby Desmond and Glover (2002)
proposed that for aliberal threshold of 0.05, for
typical activations, approximately 12 subjects
were needed to attain 80 percent power at the
singlevoxel level. They did not discern between
forgiving and not forgiving solely. The study
also did not assess mental patients, such as post-
traumatic stress disorder, schizophrenia, which
could have changed the outcome.

Farrow et al. (2005) revealed resultsfrom a
research of 13 PTSD patients (after an accident
or attack on road traffic). They wished to exam-

Table 1: Studies examining the brain mechanisms in processing contexts regarding forgiveness and

empathic information

Studies Number of Methods Region BA MNI coordinates Cluster
subjects _— size
X y z (voxels)
Farrow et 10 healthy fMRI 1.5T Left superior  9/10 -14 59 31 69
al. 2001 subjects Task: Social frontal gyrus
(7 men, 3 judging compared Precuneus 7 -4 -64 32 18
women, right-  to baseline Orbitofrontal gyrus 11 4 50 -19
handed 21-51
y/o)
Farrow et 13 patients fMRI 1.5T No activation in the patients during task
al. 2005 with PTSD Task: Social
(9 men, 4 judging
women; right- compared
handed; 23- to baseline
56 y/0)
Lee et 14 patients with fMRI 1.5T Left medial 10/9 -6 51 16 32
al. 2006 schizophrenia  Task: Social prefrontal
(13 men, 1 judging cortex
women; right- compared
handed; to baseline

Abbreviations: BA, Brodmann are; MNI, Montreal Neurological Institute; PTSD, Post-traumatic stress disorder; y/o,

Years old.
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Table 2: Examples of the three experimental conditions used in the fMRI scanning sessions: Social
reasoning, empathic judgements and forgivability judgements

Social reasoning judgements (baseline)

Scenario: Approaching a large traffic jam on the motorway
Details: It is not rush-hour. There have been no road-work signs

Decision: More likely explanation for the delay

A car crashed ahead OR

A local football match OR
A car burst into flames OR
A slow lorry ahead OR
Flooding on the road OR

Empathic Judgements
Scenario: Your boss is not themselves

A lorry crashed ahead
A local hockey match
A car run out of petrol
A slow tractor ahead
An oil spill on the road

Details: They seem unusually quiet and withdrawn. You sense that something is wrong
Decision: More likely explanation for your boss's state of mind

Lost their house keys OR
Forgot their spouse’s birthday OR

Discovered mice in their house OR
Their child was expelled from school OR
Working excessively long hours OR

Forgivability Judgements
Scenario: A young man being visited by the police

Lost the work safe keys

Forgot one of their parent’s
birthdays

Discovered woodworm in their house

Their child was caught shoplifting

Working under excessive pressure

Details: The young man lives in your street, has recently lost his

job, and told you he couldn’'t afford to pay his rent

Decision: Which of the following crimes you would see as more forgivable

Shoplifting from a supermarket OR
Stealing milk from a doorstep OR
Pickpocketing on an underground train OR
Assaulting his girlfriend OR

Driving without insurance OR

Shoplifting from a newsagents
Stealing milk from a corner shop
Pickpocketing at a football match
Assaulting his landlord

Driving without road tax

Farrow et al. (2005) revealed results from a research

ine the way in which PTSD symptoms would
impact on emotional and social cognition pro-
cessing. Participants underwent fMRI with the
assessment paradigm for social cognition of
empathy and forgiveness before and after treat-
ment (Farrow et a. 2001). Intheir research, the
Cognitive Behavioral Therapy (CBT) included a
part of forgiveness, resulting in brain activation
“normalization” on activities that test empathy
and forgivability. The empathy and forgivability
judgment paradigms both activated of left supe-
rior frontal, orbitofrontal gyri, and precuneusin
their previous study of healthy participants (Far-
row et al. 2001), but such activation did not oc-
cur in pre- or post-therapy patients with PTSD
(even at aless conservative threshold of p<0.001
uncorrected for multiple comparisons).
Thisresearch used afMRI method that mea-
sured empathy and forgiveness to examine re-
spondents diagnosed with PTSD before and af-
ter CBT. However, it was uncertain to what ex-
tent these modifications could be attributed to
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forgiveness that no control group was used in
this research. This study concluded that CBT
can promote changes in the brain area. This
study, however, have not found the brain mech-
anismsin processing contextsregarding forgive-
ness and empathic information.

Leeet a. (2006) examined neural activity in
patients with schizophrenia and healthy con-
trolsduring forgiveness and empathi ¢ judgments.
Using the same methodology asin the previous
studies (Farrow et al. 2005; Farrow et al. 2001),
they aimed to study the relationship between
empathy and forgiveness in patients with
schizophrenia. Two times, once during an acute
episode and once after recovery, patients were
scanned. They discovered that patients with
acute episodesin the left medial prefrontal cor-
tex activated regions of empathy and forgive-
ness scenarios to a lower degree compared to
healthy control subjects. However, activation
increased in the patient group upon clinical im-
provement. The research also discovered that
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in the first scan, schizophrenia patients did not
uniformly activate the right posterior fusiform
gyrusfor both empathic and forgivability judg-
ments. Thesefindingsindicate that restored left-
medid prefrontal cortex activation inpatientswith
schizophrenia may mediate improved under-
standing and social functioning. Thisbrain area
hasbeenimplicated in self-referential and social
judgmentsin alarge number of studies.

Thisresearch extended further ontheresearch
conducted by Farrow et al. (2001) and verified the
outcomes acquired there. But after recovery from
an acute episode, theresearch isthefirst to exam-
ineasocia cognition paradigm to show enhanced
left-medial prefrontal cortex activation in schizo-
phrenia. However, the subjectswere predominant-
ly meninthisstudy. L eung and Psych (2000) found
that women experience fewer adverse psychoso-
cia consequences of schizophrenia.

DISCUSSION

Farrow et a. (2001), Farrow et al. (2005) and
Lee et al. (2006) were the first to examine the
relationship between empathy and forgiveness
using fMRI. fMRI is needed to further clarify
brain mechanisms involved in processing con-
textsregarding forgiveness and empathic infor-
mation. The empathy and forgivability judgment
paradigms both activated of left superior fron-
tal, orbitofrontal gyri, and precuneusin healthy
participants (Farrow et al. 2001), left medial pre-
frontal cortex activation in patientswith schizo-
phrenia(Leeet a. 2006). However, therewasno
such activation inthe PTSD patients (Farrow et
a. 2005).

There are some issues to consider in inter-
preting the results of these studies. First, they
reported a relationship between empathy and
forgiveness of othersbut not oneself. Macaskill
et al. (2002) conducted a research on forgiving
one'sself and othersaswell asemotional empa-
thy, but did not apply neuroscientific measures.
Second, they used a less conservative activa-
tionthreshold in Lee et al. (2006) with p<0.005
andin Farrow et a. (2005) with p<0.001, which
would increase the number of areas detected.
Third, The sample size of these studies is low,
limiting the generalizability of theresearch find-
ings, alarge sample study can yield important
outcomes (Desmond and Glover 2002). Fourth,
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these studies have no control group (Farrow et
al. 2001) or treatment group (Farrow et al. 2005;
Leeetd. 2006). How important isit that the study
results generalize, that is, are interpreted as ap-
plying to other people and situations beyond
the specific group studied? Such as schizo-
phrenic patients compared with healthy controls
for Farrow et a. (2001), might have endorsed the
hypothesis that the functional anatomy of em-
pathy is different from that subordinate infer-
ence of the intentions of others, and provide a
basis for exploring the neural basisof * dysem-
pathy ‘ as part of the socia cognitive deficits
connected with schizophrenia. Fifth, the sub-
jectswere predominantly male (Leung and Psych
2000) and Caucasian. It meansall gender differ-
ences must be eliminated and minimize the Oth-
er-Race Effect inthe near future research. Final-
ly, it should also be observed the need to devel-
op social cognition duties for schizophreniare-
search. Patients with schizophrenia consistent-
ly showed underactivation in this area during
facial emotion recognition (Quintanaet a. 2003).
Future studies may want to create functions for
assessing various elements of social cognition
(for exampl e, perception of facial emotional ex-
pressions) in schizophreniabecause social cog-
nition isawide word used to define behavioral
mechanisms linked to the perception, compre-
hension, and execution of language, auditory,
visual, and physical indications consisting of
various mental and behavioral mechanisms
(Suchy and Holdnack 2013).

CONCLUSION

The current literature shows that several of
the brain regions activated during social cogni-
tion processing using fMRI. For the future
growth of new psychological therapies, further
knowledge of brain mechanismsin processing
environments concerning forgiveness and em-
pathicinformationisessential. Inthis paper, we
evaluated and summarized the present state of
theliterature on empathic and forgivability judg-
ments to encourage further study and provide
advice on future directions for research as well
as further recognition of the studies of neuro-
scientific methods in the connection between
empathy and forgiveness.
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