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Abstract

The current meta-analysis aims to investigate and clarify existing research on virtual reality (VR) as a medium
to elicit empathy. An exhaustive literature search (updated to February 29, 2020) enabled us to locate seven
published articles, yielding a total of nine independent samples. The results reveal positive changes in both
empathy and perspective-taking outcomes after VR exposure (d+ = 0.44 [95 percent confidence interval, CI:
0.06–0.81], p = 0.023, d+ = 0.51 [95 percent CI: 0.15–0.88], p = 0.006, respectively). A potential limitation of
this work is the low number of studies included. Implications and directions for theoretical development and
empirical research are also discussed.
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Introduction

TAU2 c he origin of the term empathy can be traced to the
German word ‘‘Einfühlung,’’ which refers to ‘‘feeling

into.’’ According to the literature, empathy can be divided
into cognitive empathy and emotional or affective empathy.1

More specifically, cognitive empathy is defined as an in-
tellectual understanding of another person’s emotions and
mental state while remaining an objective observer, whereas
emotional empathy refers to being affected by and sharing
another’s emotions and matching or corresponding one’s
emotional reaction to the emotions of another individual.2

The gold standard model shared by the scientific community
is Davis’s model,3 which describes the interaction between
cognitive and affective empathy. The model is structured using
four factors: (a) perspective taking, referring to the ability to
adopt the viewpoint of another person; (b) fantasy, referring to
the ability to transpose oneself into the feelings of a fictitious
character; (c) empathic concern, referring to the feeling of
being involved in others’ emotions; and (d) personal distress,
regarding the feeling of sorrow about others’ pain.

Beyond the multidimensional construct, empathy plays an
important role in social relationships. It establishes the basis
for positive relationships and communities’ well-being and
it moderates aggressive behavior.4,5 Moreover, empathy is an
essential factor in medical and psychological treatments and

caregiving relationships.6 On the other hand, the lack of
empathy implies the inability to view the world from other
individuals’ perspectives or be affected by others’ feelings,
with the risk of having prejudices or violent behaviors.7,8

Due to its importance, researchers have developed several
interventions to increase empathy skills, mainly based on the
technique of role-play to take the perspective of another
person.9–13 Previous researches have shown that one of the
best ways to foster empathy is the psychological process of
perspective taking described above or imaging the world
from another person’s point of view.14 Davis suggests that if
a person imagines the world from another’s perspective, the
gap between oneself and the other decreases.15

In the past decade, virtual reality (VR) has been found to
be an interesting instrument for studying empathy. VR is
an advanced form of a human–computer interface that al-
lows the user to interact with and become immersed in a
computer-generated environment.16 Namely, it could be a
subjective experience that convinces the individual that the
artificial environment where s/he is immersed is real.17

Thanks to the proper characteristics of VR, it is possible to
share and experience the life of someone else and to un-
derstand the other point of view. For this, VR is defined as
the ultimate empathy machine for its ability to better connect
humans to other humans in a profound way than any other
forms of media, changing people’s perception of each other.18
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So far, several studies have found interesting results when
using VR to generate an empathic response, such as inducing
helping behavior,19 reducing domestic violence,20 reducing
implicit racial bias,21 reversing in-group bias,22 and de-
creasing prejudice,23 thus opening the door to new investi-
gations of empathy and VR. However, VR also received the
critique of whether it could really be a crucial medium to
elicit empathy because empathy is more than simply em-
bodying or taking the perspective of a person in digital
media.24 For example, Bollmer25 states that VR presumes to
acknowledge the experience of another, but it fails to do so in
any meaningful way.

The present meta-analysis aims to provide an overview
and preliminary evaluation about the effect of VR on em-
pathy. In detail, the main objective is to investigate if VR
could significantly change the empathy variable from be-
fore to after the exposure, among different contexts and
populations.

Methods

The current meta-analysis was carried out in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement.26

Study selection criteria

To be included in the meta-analysis, studies had to fulfill
the following criteria: (a) be empirical studies published in a
peer-reviewed journal; (b) examine the change in empathy
and/or perspective taking; (c) have a sample of adult par-
ticipants from a nonclinical population; (d) include pretest
and post-test data; (e) be written in English, Italian, or
Spanish; (f) report statistical data that allow us to compute
the effect sizes; and (g) have the full text available.

Search strategy

First, a systematic literature search was conducted on the
PsycINFO, Scopus, ScienceDirect, and Web of Science da-
tabases on September 20th, 2018, and after the review pro-
cess of this article, it was updated to February 29th, 2020,
using the following terms: ‘‘virtual reality’’ AND (empathy
OR compassion OR ‘‘perspective taking’’ OR ‘‘prosocial
behavior’’). Moreover, the references in the located studies
and recent studies were also reviewed, and authors were
contacted for missing data.

Search outcome

The initial search procedure led to 3,354 potentially rel-
evant studies. After removing 283 duplicates, 3,071 titles
were scanned. From those, 2,525 studies were removed be-
cause they did not match the field of our research, and 546
abstracts were scanned. After removing 323 studies because
the abstracts did not match the selection criteria, 223 full
texts were examined. The selection of the studies was done
individually by two researchers (S.V. and R.H.). Disagree-
ments between researchers were resolved through discussion
with a third researcher (A.C.) until consensus was reached.
The researchers reviewed the full text, providing reasons for
exclusion such as not an empirical study (n = 37); does not
examine the change in empathy and/or perspective taking
from before to after the VR exposure (n = 63); does not have

a sample of adult participants (n = 28); or from a nongeneral
population (n = 25); does not have pretest and/or post-test
data (n = 27); not written in English, Italian, or Spanish
(n = 6), does not report statistical data (n = 25); or full text not
available (n = 5).

At the end of the literature search process, seven studies
were selected ( b F1Fig. 1). In addition, because several studies
reported statistical data for two or more different groups, the
database for our meta-analysis included a total of nine in-
dependent samples.

Data extraction

A protocol for extracting the characteristics of the studies
was produced and applied to each study. The characteristics
coded were (a) the year of the study; (b) geographical lo-
cation; (c) sample size (total and by groups); (d) mean age;
(e) sex distribution; (f) main intervention; (g) outcome
measure: empathy and perspective taking; and (h) statistics
reported to calculate the effect sizes. Finally, the methodo-
logical quality of the study was measured on a scale from 0 to
9 points,27 but with a few adaptations to our selected studies
(most of them were studies without a control group). The
items that made up the scale were (1) internal validity of the
design (including the active control group, nonactive control
group, or no control group); (2) random versus nonrandom
assignment of participants to the groups; (3) the sample size
at the post-test; (4) the use of blinded assessors to measure
outcomes; (5) the use of a measurement instrument to assess
outcomes that show good psychometric properties (reliabil-
ity) in the study sample; (6) an acceptable dropout rate; (7)
the use of both point measures (e.g., differences in group
outcomes or as the outcome for each/all groups) and mea-
sures of outcome variability (e.g., standard deviation);
(8) appropriate statistical analyses of data (nonparametric
methods vs. parametric methods); and (9) calculation of the
statistical power; that is, the sample size was calculated to
detect an effect. Each item received a score of 1 when the
study met a criterion and 0 otherwise. A total quality score
was also calculated for each study by adding up all the
corresponding item quality scores (range: 0–9), with a higher
score indicating higher overall quality.

The coding process was carried out in a standardized and
systematic manner, and the data were doubly coded by two
independent researchers ( b AU3L.B.R. and L.G.). Disagreements
during the coding process were resolved by consensus.

Computing effect sizes

The types of designs used in the studies conditioned the
selection of the effect size index in our meta-analysis. Only
one of the seven articles included a control group. Conse-
quently, our analysis unit was the group, rather than the
study, and the effect size index was the standardized mean
change score, defined as the difference between the post-test
and pretest means divided by the pretest standard deviation:
d = c(m) (MeanPost – MeanPre)/SPre, with c(m) being a cor-
rection factor for small sample sizes.28 Positive values for d
indicated a favorable change in the group from pretest to
post-test, and vice versa. Effect sizes of 0.20, 0.50, and 0.80
refer to small, moderate, and large effect sizes, respective-
ly.29 Furthermore, one study compared two experimental
conditions with the same control group so that the data from
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the control group were used twice in the effect size calcu-
lations.30 To minimize the dependence produced by sharing
the control group,31 its sample size was divided in half.

To check the reliability of effect size calculations, two
independent researchers (AU4 c L.B.R. and L.G.) carried out the
calculations for all of the studies, reaching an average in-
traclass correlation coefficient of 0.967 (range: from 0.869 to
1), which was also highly satisfactory.32

Statistical analyses

Separate meta-analyses were carried out with the effect
sizes for two different outcomes: empathy and perspective
taking.AU5 c However, the individual studies did not necessarily
include all the measures. For example, there were studies that
only reported measures of empathy, but not of perspective
taking, and so these studies contributed only to the corre-

sponding meta-analyses. Therefore, each meta-analysis in-
cluded a different number of studies, ranging from four to
nine. In all cases, random-effects models were assumed in
the statistical calculations. Random-effects models yield
results that are identical to those of the fixed-effects model in
the absence of heterogeneity and they allow conclusions to
be generalized to a wider array of situations.33,34 In each
meta-analysis, a pooled standardized mean difference and its
corresponding 95 percent confidence interval (CI) were
calculated, and the statistical significance of the pooled
standardized mean difference was assessed using the Z test.
In addition, a forest plot was constructed to represent the
individual and pooled effect size estimates, with their 95
percent CIs, and to allow visual inspection of study hetero-
geneity. Additionally, to assess the heterogeneity of effect
sizes, both Cochran’s Q statistic and the I2 index were cal-
culated.35 A Q statistic with p < 0.05 was indicative of

FIG. 1. PRISMA flow dia-
gram: selection process of
studies included in the meta-
analysis. PRISMA, Preferred
Reporting Items for Sys-
tematic Reviews and Meta-
Analyses.
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heterogeneity among the effect sizes. The degree of this
heterogeneity was estimated using the I2 index. I2 values of
around 25 percent, 50 percent, and 75 percent denoted low,
moderate, and large heterogeneity, respectively.36 Finally, to
assess publication bias, a funnel plot with Duval and
Tweedie’s trim and fill method for imputing missing data and
the Egger test were used.37,38 Funnel plots with Duval and
Tweedie’s trim and fill method use available data to impute
missing (unreported) studies and recalculate the overall ef-
fect that would be observed with their inclusion.37 The Egger
test is an unweighted simple regression that takes the pre-
cision of each study as the independent variable (with pre-
cision being defined as the inverse of the standard error of
each effect size) and the effect size divided by its standard
error as the dependent variable. A nonstatistically significant
result of the t test for the hypothesis of an intercept equal to
zero means that publication bias can be ruled out as a threat
to the validity of the pooled effect.38

Statistical analyses were performed with the Compre-
hensive Meta-Analysis software program, version 3.3.39 All
statistical tests were interpreted assuming a significance level
of five percent ( p < 0.05), using two-tailed tests.

Results

Study characteristics

Characteristics of the included studies are presented in
T1 c Table 1. There were seven studies identified in the current

review. They included a total of 335 participants, with a
mean age of 31.7. Sample size of the included studies varied
considerably, ranging from 16 participants40 to 65 partici-
pants.30

The results of the critical appraisal of the selected studies
are presented inT2 c Table 2. The average score obtained with the
quality scale (range: 0–9) was 5 (minimum: 4 and maximum:
7). Only one study30 used a control group, and in two stud-
ies, the participants were randomized.30,41 In addition, three
studies42–44 did not report the reliability of the measurement
instruments used. However, all studies met the following

criteria: point estimate and variability, appropriate statistical
analysis, and an acceptable dropout rate. Finally, none of the
studies estimated the statistical power a priori or blinded the
assessor.

General studies review

This section presents a brief description of the articles
included in the meta-analysis, specifically the experience
with VR, and the empathy measures adopted.

Adefila et al.42 tested myShoes, a VR environment to ex-
perience living with dementia. The goal of the study was to
improve awareness of dementia symptoms and empathy.
Participants are asked to perform common daily tasks. The
tasks incorporate misdirection as an approach to instill a
sense of confusion. Fifty-five health care students tested the
VR environment, and results showed significant differences
in empathy ( p < 0.001). Through the D’mentia Lens is an-
other program45 designed also to improve empathy toward
the dementia disorder. It is a 360� movie where participants
could experience, in first perspective, living with dementia.
The 360� scenario reflected a normal day of someone in the
early stage of Alzheimer’s with the usual activity’s limita-
tions. The movie was accompanied by an inner voice that
reflected the thoughts of the person. Thirty-five informal
caregivers took part in the study and significant changes in
empathy were found ( p < 0.002). In a related study, Formosa
et al.41 tested a VR environment to improve empathy toward
people with schizophrenic spectrum disorder. The VR en-
vironment was developed following the work ‘‘Living with
Voices: 50 Stories of Recovery.’’46 The stories showed
how patients with schizophrenia perform some daily life
activities. First, participants read a vignette describing the
background of a person with a psychotic disorder. Then,
participants were immersed into the VR simulation, where
the person represented in the vignette is looking inside
his/her house. Participants have to interact with the envi-
ronmental objects and explore the virtual world. Fifty par-
ticipants from the general public and undergraduate

Table 1. Study Characteristics

Study/location n
Age

(mean)
Percent
males Technology

Sense of
illusion Empathy questionnaire

Adefila et al. (2016)/UK42 55 NR NR Immersive VR Presence IRI
Bouchard et al. (2013)/

KVHF, Canada43
22 37 38 Immersive VR Presence Proper questionnaire

Bouchard et al. (2013)/
UVF, Canada43

20 37 38 Immersive VR Presence Proper questionnaire

Formosa et al. (2018)/
Australia41

50 34.60 44 Immersive VR Presence Proper questionnaire

Hamilton-Giachritsis et al.
(2018)/Spain44

20 39.30 0 Immersive VR Embodiment AAPI-2

Raij et al. (2009)/USA40 16 NR 62.5 Immersive VR Presence Ad. JES
Van Loon et al. (2018)/

Direct Empathy, USA30
52 20.28 36.5 Immersive VR Embodiment IRI (PT and EC subscales)

Van Loon et al. (2018)/
Indirect Empathy, USA30

65 20.28 40 Immersive VR Embodiment IRI (PT and EC subscales)

Wijma et al. (2017)/
Netherlands45

35 55.10 23 Immersive VR Presence IRI (PT subscales)

AAPI-2, Adult-Adolescent Parenting Inventory-2 (Bavolek and Keene)51; Ad. JES, adaptation of the Jefferson Empathy Scale (Hojat
et al.)47; IRI, Interpersonal Reactivity Index (Davis)3; NR, not reported; VR, virtual reality.
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psychology students were included. Results showed signifi-
cant improvement in attitudes and empathetic understanding
( p < 0.001) after the VR exposure. Empathy was measured
through an ad hoc questionnaire. Raij et al.40 developed the
virtual social perspective-taking intervention where partici-
pants have to interview a virtual patient diagnosed with
breast cancer, who expressed fear and pain. Sixteen medical
students took part in the study. The scenario includes patient
challenges that should prompt the students to express em-
pathy. Empathy was measured through the adapted version
of the Physician Empathy Scale47; results showed no sig-
nificant change in empathy ( p = 0.227) or perspective taking
after the interaction with the virtual patient ( p = 0.778).

b AU6Bouchard et al.43 studied the difference in empathy toward
known (KVHF) and unknown (UVHF) persons represented
by virtual humans who express pain during the VR exposure.
Forty-two participants (n = 22 KVHF and n = 20 UVHF)
were recruited. Empathy was measured through an ad hoc
questionnaire. Results showed that participants felt more
empathy toward the KVHF virtual human than the UVHF
person ( p = 0.010).

The studies described above are based on the sense of
presence in VR,48 where the participants took the perspective
of the protagonist in VR, but they did not embody someone
else. Van Loon et al.30 adopted the embodiment paradigm to
induce participants to have the illusion of being someone
else49 and compare two conditions: taking the perspective of
the partner in the VR simulation (direct empathy, n = 52) and
taking the perspective of a different person (indirect empa-
thy, n = 65). In this study, first, participants were given few
moments to generate the body transfer by performing a series
of movements to associate their movements with the avatar’s
movements. Second, participants started to navigate into
virtual scenarios, completing three tasks: a morning routine,
speaking in front of the class, and working out at the gym.
Undergraduate students took part in the study and used a
tracker VR system to induce a high sense of immersion and
interaction. The Perspective Taking and Empathic Concern
subscales of the Interpersonal Reactivity Index50 were ap-
plied. Results showed a higher score on perspective taking
both for direct empathy ( p < 0.001) and indirect empathy
conditions ( p < 0.001). In this line, Hamilton-Giachritsis
et al.44 adopted an embodied VR system to allow 20 mothers
to embody a 4-year-old child. The goal was to help parents
understand what it feels to be a child. Participants wore the
OptiTrack suit to associate their movements with the avatar’s
movements. Then, in the VR environment, a virtual mother
entered into the virtual scenario and started to talk with the
child (the participant). The Adult–Adolescent Parenting
Inventory-2 (AAPI-2)51 was adopted to test empathy, and
results showed a significant difference in empathy ( p < 0.001).

Mean effect size and heterogeneity analysis

A separate meta-analysis was carried out for each outcome
measure. b T3Table 3 shows the main results for the two meta-
analyses and b F2Figures 2 and b F33 present a forest plot for each of
them. Overall, the two average effect sizes were positive,
in favor of the treatments (Table 3). Furthermore, all the
mean effect sizes had a small to moderate magnitude, ac-
cording to Cohen’s criterion,29 because they were above or
close to 0.50.
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Figure 2 presents a forest plot for empathy, with a mean
effect size of d+ = 0.44 (95 percent CI: 0.06–0.81), statistical
significance ( p = 0.023), and effect sizes that exhibited great
variability (I2 = 94 percent).

Figure 3 presents a forest plot for perspective taking, with
a mean effect size of d+ = 0.51 (95 percent CI: 0.15–0.88),
statistical significance ( p = 0.006), and effect sizes that ex-
hibited moderate variability (I2 = 86.9 percent).

Analyses of publication bias

Because all the included studies were published articles,
analyses were carried out to determine whether publication
bias might be a threat to the validity of results of the meta-
analysis. The Duval and Tweedie37 trim and fill method did
not impute any effect size (F4 c Figs. 4,F5 c 5).

Additionally, the Egger test applied to the intercept of a
simple regression model of effect sizes did not reach statis-
tical significance [intercept = 6.224, t(7) = 1.355, p = 0.218,
for the empathy outcome and intercept = -6.923, t(2) = 1.069,
p = 0.397, for the perspective-taking outcome]. Therefore,
publication bias can be reasonably ruled out as a serious
threat to our meta-analytic findings.

Discussion

The purpose of the current meta-analysis was to determine
whether VR could be an efficacious medium to elicit em-
pathy. To our knowledge, it is the first study to use an ana-
lytic strategy to examine this question. Separate meta-
analyses were carried out for effect sizes obtained from
measures of empathy. An analysis of publication bias en-

abled us to rule it out as a threat to the validity of our results.
The average score on the critical appraisal was 5 for all the
studies included, which represents moderate quality, adding
to the credibility of the conclusions. Our findings suggest that
there were positive changes due to empathy interventions.
Regarding empathy outcomes, the mean effect size was
small to moderate and statistically significant (d+ = 0.44).
Regarding perspective taking, the mean effect size was
moderate and statistically significant (d+ = 0.51).

According to the articles included, VR was adopted to
study empathy for two reasons. First, because VR allows
creating environments that reflect the real one, participants
inside the VR condition have the illusion of being in a real
environment.48 Second, thanks to VR, it is possible to create
the laboratory control studies and, in some cases, overcome
ethical limitations.52

Furthermore, from the current meta-analysis, two impor-
tant concepts emerged from the VR field to elicit empathy:
the sense of presence and embodiment. Previous researchers
demonstrated that the sense of presence facilitates feelings of
connection with others and accurately understanding others’
perspectives.53 This might occur because empathy and the
sense of presence have common features54,55 that include
thoughts and feelings related to an imagined experience and
the projection of the self into the experience of another
person. Recently, the concept of the sense of presence has
been broadened to include the sense of being present inside
someone else’s body (embodiment). VR has the ability to
modify the perception of the body’s boundaries, giving
the illusion of being another person.48 One of the studies
included in the meta-analysis found that the sense of

Table 3. Mean Effect Size and Heterogeneity Analysis for the Two Outcome Measures

Outcome
K d+

95 percent CI
Q df p I2

dl du

Empathy 9 0.435 0.061 0.809 134.240 8 <0.001 94.04
Perspective taking 4 0.513 0.146 0.880 22.930 3 <0.001 86.92

k: number of studies. d+: mean effect size. dl and du: lower and upper confidence limits of the 95 percent CI around the mean effect size.
Q: heterogeneity statistic. df: degrees of freedom. I2: heterogeneity index.

CI, confidence interval.

FIG. 2. Forest plot of the effect sizes for empathy. CI, confidence interval.
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embodiment could induce participants to virtually take the
perspective of someone else, changing the emotional state,30

thanks to the illusion that VR generates.56

The findings have practical implications for clinical psy-
chology and other fields in which interpersonal relationships
play a fundamental role. For instance, VR can be a powerful
tool for training future health and social care practitioners, as
well as other formal and informal caregivers, due to the fact
that VR makes it possible to learn and train in a safe, prac-
tical, and cost-effective way.41,42,45

Limitations and future direction

The meta-analysis has several limitations. The main goal
of the meta-analysis was to demonstrate the capability of VR
to generate empathy, therefore even though there are more
studies using VR for empathy, several studies were excluded
given that they do not present empathy measures before and

after the use of VR; this led to the inclusion of a low number
of studies (also triggered by the fact that the field is in its
early stages), which limited our ability to examine moder-
ating variables. In addition, the absence of control groups in
the primary studies forces the meta-analysis to use an effect
size index with low internal validity, conditioning the scope
of the results.

Future studies should use different measures of empathy,
taking into account, for example, implicit measures. Another
point to consider is investigating whether the results of the
study last over time because no followup measurements were
carried out in any of the studies. Moreover, five studies fo-
cused on the sense of presence, and two studies addressed the
sense of embodiment (see Table 2 for details); however, no
studies have investigated which one is better to elicit em-
pathy. Furthermore, the studies adopted different immersive
technologies such as the OptiTrack system44 or the 360�
video-based VR system45 to induce the body swap illusion or

FIG. 3. Forest plot of the effect sizes for perspective taking.

FIG. 4. Funnel plot of ef-
fect sizes for measures of
empathy to assess publica-
tion bias. White circles rep-
resent each of the included
studies.
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for changing perspectives; future studies should investi-
gate if the change in empathy variable is moderated by the
technology used.

Despite these limitations, results of this study provide
encouraging evidence supporting the use of VR to promote
empathy toward outgroup members. Our study is the first
meta-analysis on the effect of VR exposure on empathy,
allowing a more accurate view of this phenomenon, although
with the limitations described above.

Conclusions

Empathy is a key construct in social relationships and has
been shown to be associated with prosocial behavior in
previous research. VR is a medium that uses technology to
get an individual to take the perspective of someone else. The
current meta-analysis found higher scores on empathy and
perspective taking after VR exposure.

Eliciting empathy through VR is a research field that is
grown exponentially, and the results of the analysis provide
evidence that VR tasks may be more effective at improv-
ing attitudes toward specific social targets and motivating
prosocial behavior compared with traditional interventions
adopted so far.
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d’Educació, Investigació, Cultura I Esport, Generalitat
Valenciana).

References

1. Gladstein GA. Understanding empathy: integrating coun-
seling, developmental, and social psychology perspectives.
Journal of Counseling Psychology 1983; 30:467–482.

2. Harari H, Shamay-Tsoory SG, Ravid M, et al. Double
dissociation between cognitive and affective empathy in
borderline personality disorder. Psychiatry Research 2010;
175:277–279.

3. Davis MH. A multidimensional approach to individ-
ual differences in empathy. JSAS Catalogue of Selected
Documents in Psychology 1980; 10:85–103.

4. Teding van Berkhout E, Malouff JM. The efficacy of em-
pathy training: A meta-analysis of randomized controlled
trials. Journal of Counseling Psychology 2016; 63:32.

5. Shanafelt TD, West C, Zhao X, et al. Relationship be-
tween increased personal well-being and enhanced empathy
among. Journal of General Internal Medicine 2005; 20:
559–564.

6. Nienhuis JB, Owen J, Valentine JC. et al. Therapeutic alli-
ance, empathy, and genuineness in individual adult psycho-
therapy: A meta-analytic review. Psychotherapy Research
2018; 28:593–605.

7. Blair RJR. Traits of empathy and anger: implications for
psychopathy and other disorders associated with aggres-
sion. Philosophical Transactions of the Royal Society B:
Biological Sciences 2018; 373:20170155.

8. Mayer SV, Jusyte A, Klimecki-Lenz OM, et al. Empathy
and altruistic behavior in antisocial violent offenders with
psychopathic traits. Psychiatry Research 2018; 269:625–
632.

9. Elias MJ, Zins JE, Weissberg, R.P. Promoting social and
emotional learning: Guidelines for educators. Adolescence
2000; 35:221.

10. Gür GC, Yilmaz E. The effects of mindfulness-based em-
pathy training on empathy and aged discrimination in
nursing students: A randomized controlled trial. Com-
plementary Therapies in Clinical Practice 2020; 39:
101140.

FIG. 5. Funnel plot of ef-
fect sizes for measures of
perspective taking to assess
publication bias. White cir-
cles represent each of the
included studies.

8 VENTURA ET AL.

CYBER-2019-0681-ver9-Ventura_1P.3d 07/09/20 8:28pm Page 8



11. Jackson AL, Bonacker N. The effect of victim impact
training programs on the development of guilt, shame and
empathy among offenders. International Review of Victi-
mology 2006; 13:301–324.

12. Hildebrandt LK, McCall C, Singer T. Differential effects of
attention-, compassion-, and socio-cognitively based men-
tal practices on self-reports of mindfulness and compassion.
Mindfulness 2017; 8:1488–1512.

13. Klimecki OM, Leiberg S, Lamm C, et al. Functional neural
plasticity and associated changes in positive affect after
compassion training. Cerebral Cortex 2012; 23:1552–1561.

14. Herrera F, Bailenson J, Weisz E, et al. Building long-
term empathy: A large-scale comparison of traditional and
virtual reality perspective-taking. PLoS One 2018; 13:
e0204494.

15. Davis MH, Conklin L, Smith A, et al. Effect of perspective
taking on the cognitive representation of persons: a merg-
ing of self and other. Journal of Personality and Social
Psychology 1996; 70:713.

16. Schultheis MT, Rizzo AA. The application of virtual real-
ity technology in rehabilitation. Rehabil Psychol 2001; 46:
296–311.

17. Riva G, Baños RM, Botella C, et al. Transforming expe-
rience: the potential of augmented reality and virtual reality
for enhancing personal and clinical change. Frontiers in
Psychiatry 2016; 7:164.

18. Hassan R. Digitality, virtual reality and the ‘‘Empathy
Machine.’’ Digital Journalism 2020; 8:195–212.

19. Ahn SJ, Le AMT, Bailenson J. The effect of embodied
experiences on self-other merging, attitude, and helping
behavior. Media Psychology 2013; 16:7–38.

20. Seinfeld S, Arroyo-Palacios J, Iruretagoyena G. et al. Of-
fenders become the victim in virtual reality: impact of
changing perspective in domestic violence. Scientific Re-
ports 2018; 8:2692.

21. Peck TC, Seinfeld S, Aglioti SM, et al. Putting yourself
in the skin of a black avatar reduces implicit racial bias.
Consciousness and Cognition 2013; 22:779–787.

22. Hasler BS, Spanlang B, Slater M. Virtual race transfor-
mation reverses racial in-group bias. PLoS One 2017; 12:
e0174965.

23. Oh SY, Bailenson J, Weisz E, et al. Virtually old: embodied
perspective taking and the reduction of ageism under threat.
Computers in Human Behavior 2016; 60:398–410.

24.AU7 c Andrejevic M, Volcic Z. Virtual empathy. Communication,
Culture and Critique, 2019.

25. Bollmer G. Empathy machines. Media International Aus-
tralia 2017; 165:63–76.

26. Moher D, Liberati A, Tetzlaff J, et al. Prisma group. Pre-
ferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS Med 2009; 6:
e1000097.

27. Furlan AD, Malmivaara A, Chou R. et al. Updated method
guideline for systematic reviews in the cochrane back and
neck group. Spine 2015; 40:660–73.

28. Hedges LV, Olkin I. (1985) Statistical methods for meta-
analysis. Orlando, FL: Academic Press.

29. Cohen J. The effect size index: d. New York: Statistical
Power Analysis for the Behavioral Sciences, 1988, 2:284–
288.

30. Van Loon A, Bailenson J, Zaki J, et al. Virtual reality
perspective-taking increases cognitive empathy for specific
others. PLoS One 2018; 13:e0202442.

31. b AU8Higgins JPT, Green S: Cochrane handbook for systematic
reviews of interventions. The cochrane collaboration:
Version 5.1.0 [updated March 2011]; 2011. www.cochrane-
handbook.org.

32. Orwin RG, Vevea JL. Evaluating coding decisions. The
Handbook of Research Synthesis and Meta-Analysis 2009;
2:177–203.

33. Sánchez-Meca J, Marı́n-Martı́nez F. Confidence intervals
for the overall effect size in random-effects meta-analysis.
Psychological Methods 2008; 13:31–48.

34. Borenstein M, Hedges LV, Higgins JP, et al. Fixed-effect
versus random-effects models. Introduction to Meta-Analysis
2009; 77:85.

35. Higgins JP, Thompson SG, Deeks JJ, et al. Measuring in-
consistency in meta-analyses. BMJ 2003; 327:557–560.

36. Huedo-Medina TB, Sánchez-Meca J, Marı́n-Martı́nez F,
et al. Assessing heterogeneity in meta-analysis: Q statistic
or I2 index? Psychological Methods 2006; 11:193–206.

37. Duval S, Tweedie R. Trim and fill: a simple funnel-plot–
based method of testing and adjusting for publication bias
in meta-analysis. Biometrics 2000; 56:455–463.

38. b AU9Sterne JA, Egger M. (2005). Regression methods to detect
publication and other bias in meta-analysis. In Rothstein
HR, Sutton AJ, Borestein M, eds. Publication bias in meta-
analysis: prevention, assessment and adjustments. pp. 99–
110.

39. Borenstein M, Hedges L, Higgins J, et al. (2014) Com-
prehensive meta-analysis version 3.3. 070. Englewood, NJ:
Biostat, p. 104.

40. b AU10Raij A, Kotranza A, Lind DS, et al. (2009). In Virtual
experiences for social perspective-taking. IEEE virtual
reality conference. Lafayette, LA. pp. 99–102.

41. Formosa NJ, Morrison BW, Hill G, et al. Testing the effi-
cacy of a virtual reality-based simulation in enhancing
users’ knowledge, attitudes, and empathy relating to psy-
chosis. Australian Journal of Psychology 2018; 70:57–65.

42. Adefila A, Graham S, Clouder L, et al. myShoes—the
future of experiential dementia training? The Journal of
Mental Health Training, Education and Practice 2016; 11:
91–101.

43. Bouchard S, Bernier F, Boivin E, et al. Empathy toward
virtual humans depicting a known or unknown person ex-
pressing pain. Cyberpsychology, Behavior, and Social
Networking 2013; 16:61–71.

44. Hamilton-Giachritsis C, Banakou D, Quiroga MG, et al.
Reducing risk and improving maternal perspective-taking
and empathy using virtual embodiment. Scientific Reports
2018; 8:2975.

45. Wijma EM, Veerbeek MA, Prins M, et al. A virtual reality
intervention to improve the understanding and empathy for
people with dementia in informal caregivers: results of a
pilot study. Aging and Mental Health 2018; 22:1121–1129.

46. Romme M, Escher S, Dillon J, et al. Living with Voices: 50
stories of recovery. Tijdschrift Voor Psychiatrie 2011; 53:
439–440.

47. Hojat M, DeSantis J, Shannon SC, et al. The Jefferson
Scale of Empathy: a nationwide study of measurement
properties, underlying components, latent variable struc-
ture, and national norms in medical students. Advances in
Health Sciences Education 2018; 23:899–920.

48. Sanchez-Vives MV, Slater M. From presence to con-
sciousness through virtual reality. Nature Review Neuro-
science 2005; 6:332–339.

VR AND EMPATHY: META-ANALYSIS 9

CYBER-2019-0681-ver9-Ventura_1P.3d 07/09/20 8:28pm Page 9

http://www.cochrane-handbook.org
http://www.cochrane-handbook.org
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