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for empathy: exploring the
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concern and visual
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Taesun Kim', HeungSik Yoon' and Sang Hee Kim*

Affective Cognition Laboratory, Department of Brain and Cognitive Engineering, Korea University,
Seoul, Republic of Korea

Interest in fostering empathy has expanded rapidly recently, with increasing
recognition of its role in emotional wellbeing and positive social outcomes. The
current study investigated whether interventions to enhance empathic concern
and visual perspective taking would influence socioemotional information
processing and enhance empathic responses toward others. For this purpose,
we devised two implicit intervention tasks: the gamified implicit compassion
promotion task (gam-iCPT) to target empathic concern, and the other-oriented
visual perspective-taking task (OVPT) to target visual perspective taking. A total of
128 healthy adults were randomly assigned to one of four intervention groups:
the combined, single gam-iCPT, single OVPT and control group. Intervention
outcomes were assessed using the dot-probe attention bias task with facial
expressions of emotions and the empathy rating task featuring distressed others.
We found consistent differences in outcome measures between the combined
intervention group and the single gam-iCPT group. Specifically, the combined
group showed faster disengagement from emotional faces, as well as greater
empathic concern and increased helping intentions toward sad victims,
compared to the single gam-iCPT group. However, no significant intervention
effects were observed when compared to the control group. These results
suggest that implicit interventions to target both empathic concern and visual
perspective taking together may have a potential impact on empathy-related
socioemotional processing compared to targeting each single element. The
absence of significant effects relative to the control group, however, highlight the
complexity of mechanisms underlying empathy enhancement, warranting
further investigations.

empathy, empathic concern, visual perspective-taking, implicit intervention, attentional
disengagement, helping intentions
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1 Introduction

Empathy is a well-known predictor of prosocial behavior, social
relation, and overall life satisfaction (1-3). Empathy is multifaceted
construct that comprises several distinct but related components (4-
10). One key component is affective sharing, which relies on
emotional resonance and perceptual simulation. When this shared
emotion is self-oriented, an individual may experience empathic
distress, potentially leading to withdrawal from the emotional
source. Whereas, knowing that the shared emotion originates from
the other (ie., self-other distinction), one may experience other-
oriented empathic concern, motivating individuals to act to alleviate
others’” suffering (7, 11). Therefore, self-other distinction and the
ability to adopt other people’s perspectives is also crucial for empathy
and prosocial behavior (5, 7). Given the positive life outcomes
associated with empathy, there has been growing interest in
methods to cultivate this capacity (9, 12). This is particularly
relevant for individuals who may experience empathy depletion,
such as healthcare professionals or social service providers (13-15),
as well as for those who may have limited empathy, such as
individuals with psychopathic tendencies (16). Various empathy
intervention methods have been suggested; however, the
effectiveness of these interventions varied, with effect sizes ranging
from small to medium, depending on the training methods used and
the outcome measures assessed (9, 13, 17, 18). A recent meta-analysis
study, in particular, investigated differences in intervention effects
across three types of training approaches: focusing on the self, the
other, or their social relation (9). Interestingly, the largest effect was
found in studies that combined all three approaches. While previous
intervention studies have reported some success, these methods also
have several limitations. They often require significant effort, pose
psychological and emotional challenges, demand high levels of
motivation, and involve considerable time commitments (13, 19,
20). In addition, many studies rely on subjective report measures to
assess the effectiveness of the interventions as revealed in several
meta-analyses (9, 18, 21), which can be subject to biases such as social
desirability or inaccuracies in reflecting actual change. These
challenges can partly be addressed by employing strategies that
engage implicit and automatic processes, as well as by adopting
objective measures to assess changes in empathic responses.

One such example is our previous study, where we introduced
the implicit compassion promotion task (iCPT) (22). The iCPT was
devised based on the principles of cognitive bias modification for
interpretation (23), employing experimental contingencies that
reinforced empathic responses to distressed others. Specifically,
the iCPT requires participants to read textual scenarios featuring
distressed individuals, with a fragmented word missing letters in the
last sentence. Participants complete the word by filling in missing
letters, resulting in words that convey empathic concern toward
distressed others. This task is simple and easy to perform, carried
out without explicit instructions. However, through repetitive and
consistent reinforcement, the iCPT is designed to cultivate a
tendency to elicit empathic concern toward those in distress (22).
In a series of two experimental examinations, we found that
participants who underwent the iCPT intervention exhibited
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enhanced behavioral and neural responses related to empathy
than those who underwent a control version of the iCPT (Kim,
Hamann, et al., 2021). While this prior study highlighted the
potential of the iCPT, its small sample size limited the
generalizability of the results. Furthermore, the original iCPT can
be improved by employing gamification elements, which can
increase adherence and engagement while reducing boredom
during the intervention (24-27).

Following earlier attempts at gamifying implicit interventions
(25), we have modified the original iCPT (22) into a typing game
format, incorporating game elements such as point systems, time
pressure, and adaptiveness. This gamified version of the iCPT,
referred to as the gam-iCPT, maintains the original procedures of
presenting written scenarios with an incomplete word. Notably, this
version introduces two incomplete, fragmented words descending
from the top of the screen, with only one target word completing the
scenario meaningfully. Users are required to type in a syllable to
complete the target word. Points were awarded based on
performance, and the descending speed of the words increases with
improved performance. The gam-iCPT is expected to show similar
effects with the original iCPT while increasing engagement (25).

Empathic concern and caring for others rely on the ability to
adopt other-oriented perspective (5, 7, 28, 29). When faced with
others’ suffering, individuals may instinctively experience self-
oriented feelings of empathic distress (4). However, by taking the
perspective of others, the focus shifts from the self to the other,
fostering a more other-oriented empathic concern. This shift can
potentially motivate individuals to engage in actions to reduce
others’ suffering (7, 11). An implicit approach to improving
perspective taking has been proposed, targeting visual
perspective-taking (VPT; 30). VPT refers to the ability to perceive
the external environment from the visual viewpoints of others (31)
and is considered to reflect low-level, implicit processes of cognitive
perspective-taking (32-34). Recent research has highlighted a close
association between VPT and trait empathy (32, 35-37). For
instance, individuals with higher trait empathic concern
performed better on a VPT task that require resolving visual
perspective conflicts between the self and others (36) and showed
greater altercentric bias during a similar task (38). Furthermore,
individuals with antisocial personality disorder exhibited both
decreased empathic concern and greater egocentric bias during a
VPT task compared to typical individuals (28). These findings
suggest a close link between VPT and empathic concern,
implying that interventions designed to enhance other-oriented
visual perspective taking may foster empathic concern and facilitate
actions to reduce others’ suffering.

Following the framework proposed by Cosmoiu et al. (30), we
developed the other-oriented visual perspective-taking task (OVPT)
adapting the original VPT assessment task established in a prior
study (39). In the original VPT task, participants respond to the
number of visual items seen congruently or incongruently between
the self-oriented and other-oriented perspectives. Successful
responses in incongruent trials requires suppressing the irrelevant
perspective (39). The OVPT modifies this original protocol by
consistently requiring participants to adopt others’ visual
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viewpoints rather than their own. This repeated adoption of others’
viewpoints may facilitate other-oriented perspective-taking. As it
stands, there is a lack of empirical studies systematically testing the
effect of VPT training.

The current study aimed to examine whether the applications of
the gam-iCPT and OVPT interventions can alter early attentional
processing of socioemotional information and enhance empathic
responses toward others. We expected that these two interventions
directly and indirectly enhance empathic concern and may alter early
cognitive processes of socioemotional information (40, 41). In this
study, healthy adult participants were recruited and randomly
assigned to one of four intervention groups. Each group received a
different combination of the intervention tasks: the effective version
of either gam-iCPT, OVPT, both, or their respective control versions.
Intervention outcomes were assessed using the dot-probe attention
bias task with facial expressions of emotions (42, 43) and the empathy
rating task, which assessed empathic concern and helping intentions
toward distressed others, developed in our previous research (22). We
anticipated that the effective interventions would modulate
attentional bias to facial expression of emotions and improve
empathic and prosocial responses. We aimed to determine whether
the combined intervention would have a greater effect compared to
single interventions or a no intervention control.

2 Methods
2.1 Participants
A total of 128 healthy adults (62 males, mean age = 23.84 +

3.77) were recruited through an online community for this study.
None of the participants had any prior or current neurological or

(A) Gam-iCPT
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psychiatric illnesses. The sample size was determined based on a
standardized medium effect size (44), due to the limited availability
of comparable studies. Using Cohen’s f of 0.25 along with an alpha
level of 0.05 and a power of 0.80, the G*Power software version
3.1.9.4 (45) resulted in a required sample size of 128. An equal
number of participants were randomly assigned to each of the four
experimental groups. All participants provided written informed
consent before participation. This study was approved by the ethics
committee of Korea University and conducted following the
principles of the Declaration of Helsinki.

2.2 Tasks and materials

2.2.1 Intervention task: the gamified implicit
compassion promotion task

The gam-iCPT was developed as a web application with a
visually engaging background that mimics a typing game
(Figure 1A). This application was created using the Flutter
Software Development Kit (Google, www.flutter.dev) and is
hosted on a cloud-based platform via Firebase (Google,
firebase.google.com). The gam-iCPT requires participants to
complete a fragmented target word by typing the correct letters.
The task employed textual scenarios developed in a prior study (22).
There were two types of scenarios: empathic and neutral scenarios.
Empathic scenarios depicted social interactions featuring a person
experiencing a difficult situation, while neutral scenarios depicted
ordinary, everyday social interactions. These scenarios were written
from a first-person perspective and consisted of three sentences
each. In the empathic scenarios, the first sentence introduced a
social situation in which the protagonist (“I”’) encounters a person
facing difficulty. The second sentence described the distress

(B) OVPT

Reward
points: 5

750 ms 1000 ms

1000 ms 750 ms

Until press
—

(A) Illustration of Example Trials of the gam-iCPT. The lower figure shows the monetary feedback provided for correct responses, along with an

elevated floor. (B) Illustration of Example Trials of the OVPT.
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experienced by the target person, and the third sentence depicted
the protagonist’s empathic concern for the person. The neutral
scenarios followed a similar structure, with the first sentence setting
the social context and the second and third sentences detailing the
interaction and its resolution.

We prepared two versions of the task: the effective version and
control version. These two versions differed in the proportion of
scenario types. The effective version included 48 unique empathic
scenarios and 13 unique neutral scenarios; while the control version
included 13 unique empathic scenarios and 48 unique neutral
scenarios. To minimize participants’ explicit awareness of
response contingencies, a small number of the contrasting type of
scenario (empathic or neutral) was included in each version. In both
versions, scenarios were presented in a random order.

During the task, each trial started with the first two sentences
sequentially appearing on a computer screen with a duration of 4
seconds each. The last sentence then appeared, containing a missing
word. Simultaneously, two fragmented words each missing a
phoneme descended from the top of the screen in random zig-zag
directions to the bottom of the screen. Only one of these words was
the target of the trial and semantically coherent with the scenario.
Participants were instructed to type in the missing letters to
complete the target word.

The target and distractor words were selected from the
standardized word lists, with matching levels of emotional valence
and arousal (Supplementary Table S1; 46, 47). Target words in the
emotional scenarios conveyed empathic concerns (e.g., “concerned,”
“worried”), and distractor words connoted general emotional states

» <«

(“disappointed,” “bored”). In the neutral scenarios, the target and
distractor words denoted common objects (e.g., “building,” “table”).
Typing correct letters were marked by a monetary symbol appearing
on the target word, accompanied by a simple auditory tone. If
participants did not complete the word before it reached the floor
of the screen or if they provided an incorrect answer, the trial ended
and was coded as a miss. After completion of 25 correct trials, the
landing point of the words was slightly elevated for the subsequent

trials to encourage faster responses (Figure 1A).

2.2.2 Intervention task: other-oriented visual
perspective-taking task

The OVPT was developed using Flutter and Firebase,
employing similar stimuli and procedures as the original VPT
assessment task from a prior study (39). The key features of the
task included an avatar positioned in the center of a room, facing
either the left or right wall. Red discs were displayed on one or both
sides of the wall. The number of the discs changed in each trial,
ranging from one to three (Figure 1B). The task was constructed to
introduce inconsistency between the number of discs visible to the
participants and those to the avatar.

Two versions of the task were created: the effective version and
control version. Each version consisted of two blocks of 52 trials
each, totaling 104 trials. The effective version required participants
to always take the perspective of the avatar, aiming to induce other-
oriented bias; while the control version required participants to take
either perspective equally frequently. Each block included four filler
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trials in which no discs were displayed on either wall, resulting in
the disc number 0. The gender of the avatar was matched with that
of the participant. Participants performed a practice task of 16 trials
before proceeding to the main task.

During the task, each trial began with a fixation cross lasted for
750 ms in the center of the screen. After a blank screen of 1000 ms,
the word “YOU” or “OTHER” was displayed for 750 ms to instruct
the participant to take their own visual perspective (“YOU”) or that
of the avatar (“OTHER”), respectively. After a 1000 ms blank
screen, a digit from 0 to 3 was presented for 750 ms to indicate
the number of visible discs the participants needed to confirm
according to the instructed perspective. Then, the picture of the
room, avatar, and discs appeared centrally on screen until a
response was made. Participants indicated their responses by

«_»

pressing the “z” key for a match or the “m” key for a mismatch.
The digit was equally frequently matched or mismatched the correct
number of discs.

One reward point was accumulated for every correct answer,
and the earned points were continually visible in the left top corner
of the screen throughout the task. As participants progressed
through the task, the response time limit decreased by 1000 ms
for every 25 points earned, starting from a default of 8000 ms and

reaching a minimum of 4000 ms.

2.2.3 Evaluation task: dot-probe attentional bias
task

The materials and procedures for the dot-probe task are
detailed in previous studies (22, 48). The task involved 48 pairs of
faces: 14 fear-neutral, 14 sad-neutral, 14 happy-neutral, and 6
neutral-neutral pairs. Each pair of faces featured the same face
model selected from a standardized database of facial
photographs (49).

Each trial began with a fixation point appearing at the center of
the screen for 500 ms, followed by the presentation of a pair of faces
on the left and right sides of the screen. After 500 ms, the faces
disappeared and a small gray dot appeared on either the left or right
side of the screen. Participants were instructed to promptly and
accurately press either the “z” or “/” key to indicate whether the dot
appeared on the left or right side, respectively. The dot remained on
the screen until the participant made a response. Participants
completed a total of 192 trials, which included four repetitions of
each of the 48 unique pairs of faces. A one-minute break was
provided halfway through the task.

Two subcomponents of attentional bias were calculated:
attentional orienting and disengagement (22, 48). Orienting was
determined by calculating the difference in mean reaction times
between probes replacing emotional faces in emotional-neutral
pairs and probes replacing neutral faces in neutral-neutral pairs.
Larger positive orienting scores indicate quicker orienting toward
emotional faces. Disengagement was measured by subtracting the
mean reaction times to probes replacing neutral faces in neutral-
neutral pairs from the mean reaction times to probes presented at
the location of the neutral face in emotional-neutral pairs. Larger
positive disengagement scores indicate slower disengagement from
emotional faces.
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2.2.4 Evaluation task: empathy rating task

The empathy rating task was detailed in previous studies (22,
48). This task involved the presentation of short video clips selected
from various movies (Supplementary Table S2). These clips were
categorized into three types: fearful, sad and neutral clips. Fearful
clips depicted victims facing panic or immediate threat (e.g., a
woman desperately fleeing from danger), while sad clips depicted
victims suffering from losses or illness (e.g., a boy experiencing
family separation). Neutral clips portrayed individuals engaged in
ordinary life events (e.g., a man taking a study break).

A total of 9 video clips (comprising 3 fear, 3 sad, and 3 neutral)
were presented in pseudo-random order, so that no clips of the
same type were presented consecutively. Each trial began with of a
fixation cross for 1 s, followed by a brief written context about the
video clip, including information about the target character,
relationships between characters, and preceding events, for a
duration of 12 s. Subsequently, the video clip was played, and
participants were instructed to watch it from the first-person
perspective. Following the presentation, participants provided
three self-reported ratings sequentially.

Participants rated empathic distress (e.g., how distressed they were
about the event involving the victim), empathic concern (e.g., how
concerned they were for the victim) and helping intentions (e.g., how
much they wanted to help the victim). Participants assigned the ratings
on a 7-point Likert scale (1= least distressed/concerned/willingness to
help, 7= most distressed/concerned/willingness to help) and pressed
the corresponding number on the keyboard. We did not obtain ratings
of helping intentions for neutral events as the target character
appearing in the neutral events did not apparently need help. After
participants provided all ratings in a self-paced manner, there was a
10-sec break before moving to the next video clip.

2.3 Procedures

Upon arrival, participants completed written informed consent
form and were randomly assigned to one of four groups depending
on their assigned intervention tasks. All participants completed self-
reported questionnaires including the Positive Affect and Negative
Affect Schedule (PANAS; 50), the Spielberger State-Trait Anxiety
Inventory (STAIL 51), the Beck Depression Inventory (BDI; 52), and
the Interpersonal Reactivity Index (IRT; 4).

Following this, participants were engaged in the intervention
tasks. Each group received a different combination of the effective
version or the control version of the intervention tasks. The
combined group received the effective versions of both the OVPT
and gam-iCPT. The OVPT group received the effective version of
the OVPT and the control version of the gam-iCPT. The gam-iCPT
group received the control version of the OVPT and the effective
version of the gam-iCPT. Finally, the control group received the
control versions of both the OVPT and gam-iCPT. Overall, the
completion of these intervention tasks took approximately less than
one hour.

After a short break, participants completed additional self-
reported questionnaires, including the Prosocialness Scale for
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Adults (PSA; 53), the Emotion Regulation Questionnaire (ERQ;
54), and the Adult Emotional Quotient Test (AEQT; 55).
Participants then filled out the PANAS once more before
proceeding to the outcome measures: the dot-probe task and the
empathy rating task. Finally, participants were debriefed and
thanked for their participation.

3 Result

3.1 Demographic and self-reported
questionnaires

Table 1 shows the means and standard deviations of the
descriptive variables for each group, along with the results of the
group test statistics. One-way ANOVAs for each descriptive
variable revealed that groups were similar for age, state and trait
anxiety (STAI-S and STAI-T), depression (BDI), trait empathy
(IRI), prosocialness (PSA), emotion regulation (ERQ), and
emotional intelligence (AEQT) (Table 1).

Participants completed the intervention tasks with an overall
mean accuracy closer to 100% (gam-iCPT, 97.99% + 2.65; OVPT,
97.96% =+ 3.48), which was expected given the ease and simplicity of
the tasks.

3.2 Outcome measures

Table 2 presents the means and standard deviations of all
outcome measures for each group and condition.

3.2.1 Dot-probe attention bias task

Overall, a total of 2.87% of the trials in the dot-probe task were
excluded due to incorrect (0.56%) and outlier responses (2.31%).
Outliers were identified as trials with reaction times either below
200 ms or exceeding 2.5 standard deviations above each
participant’s mean reaction time, following previous approach
(22, 56).

We performed 3 x 2 x 2 ANOVAs on each measure, with
emotion (fearful vs. happy vs. sad) as the within-subjects factor, and
gam-iCPT (effective vs. control) and OVPT (effective vs. control) as
the between-subjects factors. For orienting, we found no main
effects of emotion, gam-iCPT, or OVPT, Fs < 2.5, ns. We also did
not observe significant two-way interactions between emotion and
gam-iCPT, or emotion and OVPT, Fs < 1, nor a significant three-
way interaction, F < 1. However, a marginal two-way interaction
was found between gam-iCPT and OVPT, F (1, 124) = 3.73, p =
056, 1,” = .029 (Figure 2A). Follow-up simple effects analyses
indicated no statistically significant differences between
comparisons, Fs < 3.2, ns.

For attentional disengagement, we observed no significant main
effects of emotion, gam-iCPT, or OVPT, Fs < 2. We also did not
observe significant two-way interactions between emotion and
gam-iCPT, or emotion and OVPT, Fs < 1, nor a three-way
interaction, F < 1. However, we found a significant interaction
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TABLE 1 Descriptive statistics and the results of the group tests.

10.3389/fpsyt.2025.1530532

Measures Combined (n=32) gam-iCPT (n=32) OVPT(n=32) Control (n=32) TestStatistics
Mean SD Mean SD Mean SD Mean SD F P
Age 22.56 278 23.63 3.77 24.84 452 2431 3.59 224 09
Gender (males) 16 15 17 14
STAI - State Anxiety 4534 1.83 45.16 1.76 45.81 2.68 4531 2.49 52 67
STAI - Trait Anxiety 48.94 2.94 47.88 243 48.59 3.02 48.56 355 7 55
BDI 575 486 6.53 571 6.16 530 5.88 6.78 12 95
ERQ 32.53 5.41 32.16 435 32.09 6.61 33.28 5.66 31 82
AEQT 127.97 14.20 124.44 11.49 124.88 14.69 130.75 16.76 1.34 26
IRI - Fantasy 16.63 467 17.34 4.49 16.72 445 17.50 459 30 83
IRI - Perspective Taking 22.19 4.04 21.44 421 21.09 371 21.53 3.84 43 73
IRT - Empathic Concern 2422 357 2338 405 22.69 3.95 23.16 3.8 94 42
IRI - Personal Distress 21.38 5.71 21.22 5.10 2141 5.52 21.44 3.66 .01 1.00
PSA 55.53 9.55 5238 9.40 51.84 11.78 55.78 10.86 1.25 30

The combined group received the effective versions of both interventions. The gam-iCPT received the effective gam-iCPT and neutral OVPT. The OVPT received the effective OVPT and neural
gam-iCPT. The control group received control versions for both interventions. STAI, Spielberger State-Trait Anxiety Inventory; BDI, Beck Depression Inventory; ERQ, Emotion Regulation
Questionnaire; AEQT, Adult Emotional Quotient Test; IRI, Interpersonal Reactivity Index; PSA, Prosocialness Scale for Adults.

between gam-iCPT and OVPT, F (1, 124) = 4.86, p = .029, npz =
.038 (Figure 2B). Follow-up simple effects analyses indicated that,
among participants who received the effective gam-iCPT, the
effective OVPT (mean = -3.62, sd = 13.69) resulted in faster
disengagement compared to the control OVPT (mean = 5.94,
sd = 18.579), F (1, 124) = 3.71, p = .056, npz =.029. In contrast,
among participants who received the control gam-iCPT, there was
no effect of OVPT, F (1, 124) = 1.42, p = .24.

3.2.2 Empathy rating task

We conducted 2 x 2 x 2 ANOV As with emotion (fearful vs. sad)
as the within-subjects factor, and gam-iCPT (effective vs. control)
and OVPT (effective vs. control) as the between-subjects factors,
separately for ratings of empathic concern, empathic distress, and
helping intentions.

For the ratings of empathic concern, there were a significant
main effect of emotion, F (1, 124) = 60.16, p <.001, 771>2 = .33,
indicating increased empathic concern for the fearful clips (mean =
6.33, sd = .85) compared to sad clips (mean = 5.75, sd = .93). No
other main effects of gam-iCPT, or OVPT were significant, F < 1.
We also did not observe significant two-way interactions between
emotion and gam-iCPT, emotion and OVPT, or OVPT and gam-
iCPT, Fs < 2.75. However, there was a significant three-way
interaction, F (1, 124) = 4.79, p = .031, 77P2 = .037. In order to
disentangle the 3-way interaction, separate 2 x 2 ANOVAs were
conducted for sad and fearful video clips. For sad video clips, we
found a significant interaction between gam-iCPT and OVPT, F (1,
124) = 5.87,p = .017, npz = .045. Follow-up simple effects analyses
indicated that, among participants who received the effective gam-
iCPT, those who also received the effective OVPT (mean = 6.06,
sd = .86) showed increased empathic concern compared to those
who received the control OVPT (mean = 5.60, sd = .83), F (1, 124) =
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4.04, p = .047, npz = .032 (Figure 3A). In contrast, among
participants who received the control gam-iCPT, there was no
significant effect of gam-iCPT, F (1, 124) = 2.01, p = .16. For
fearful video clips, no main effects or interactions were observed,
Fs < 1.0, ns.

For the ratings of empathic distress, there was a marginally
significant emotion effect, F (1, 124) = 3.47, p = .065, 1,” = .027,
indicating a tendency of increased distress for the fearful video clips
(mean = 5.03, sd = 1.47) compared to sad clips (mean = 4.84, sd =
1.30). No other statistically significant main effects of gam-iCPT or
OVPT were significant, Fs < 2.7, ps >.1. We also did not observe
significant two-way interactions between emotion and gam-iCPT,
emotion and OVPT, or OVPT and gam-iCPT, Fs < 1, nor a
significant three-way interaction, F < 2.25.

For helping intentions ratings, there was a main effect of
emotion, F (1, 124) = 181.96, p <.001, 1,> = .595, indicating
increased helping intentions for the fearful clips (mean = 6.46,
sd =.76) compared to sad clips (mean = 5.26, sd = 1.14). No other
main effects of gam-iCPT, or OVPT were significant, Fs < 1. We
also did not observe significant two-way interactions between
emotion and gam-iCPT, emotion and OVPT, or OVPT and gam-
iCPT, Fs < 2, ps >.15. However, we observed a significant three-way
interaction, F (1, 124) = 5.57, p = .020, 111,2 = .043. To further
examine the interaction, 2 x 2 ANOV As were conducted separately
for fearful and sad video clips. For sad clips, there was significant
interaction between gam-iCPT and OVPT, F (1, 124) = 4.19, p =
.043, npz = .033. Follow-up simple effects analyses indicated that,
among participants who received the effective gam-iCPT, those who
also received the effective OVPT (mean = 5.63, sd = 1.15) reported
increased helping intentions compared to those who received the
control OVPT (mean = 4.91 ms, sd = 1.02), F (1, 124) = 6.55,
p =012, n,” = .050 (Figure 3C). In contrast, among participants
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TABLE 2 Means and standard deviations of measures from each outcome test.

Task/Measure Combined gam-iCPT Control

Mean SD Mean SD Mean SD

Dot-Probe Attentional Bias Task

Attentional Orienting Fearful 5.16 11.77 -0.46 18.38 0.19 23.52 4.58 17.99
Happy 3.63 14.06 -3.57 15.45 -2.86 24.45 -1.66 17.87
Sad 4.77 14.28 -2.13 9.32 -6.51 35.55 2.95 24.96
Attentional Fearful -1.20 17.80 5.17 19.75 5.30 26.19 -1.41 20.95
Disengagement
Happy -4.18 17.06 5.55 19.41 -1.06 26.43 -6.49 33.19
Sad -5.47 14.89 7.10 21.95 3.31 30.95 -2.28 25.48

Empathy Rating Task

Empathic Fearful 6.42 0.92 6.31 1.03 6.29 0.65 6.31 0.79
Concern clip
Sad clip 6.06 0.86 5.60 0.83 5.51 0.88 5.83 1.06
Neutral 3.82 0.94 3.96 0.86 3.86 0.93 223 0.87
clip
Empathic Distress Fearful 5.35 1.54 4.96 1.28 5.09 1.39 471 1.64
clip
Sad clip 5.26 1.31 4.61 1.25 4.76 1.46 4.73 1.14
Neutral 2.35 0.68 2.25 0.83 2.25 0.83 2.66 0.44
clip
Helping Fearful 6.52 0.60 6.33 0.92 6.60 0.50 6.39 0.94
intentions clip
Sad clip 5.63 1.15 491 1.02 5.20 0.97 5.29 1.32

Positive and Negative Affect Scale

Positive pre 24.50 4.20 21.63 4.46 22.28 4.90 24.38 6.05
Affect
post 24.56 4.49 21.50 4.52 22.81 5.02 24.09 7.00
Negative Affect pre 20.19 3.84 17.41 3.46 18.69 4.68 19.56 5.01
post 19.47 4.38 16.81 3.44 1831 4.04 18.97 5.37

The combined group received the effective versions of both interventions. The gam-iCPT received the effective gam-iCPT and neutral OVPT. The OVPT received the effective OVPT and neural
gam-iCPT. The control group received control versions for both interventions.

(A) Attentional Orienting OVPT (B) Attentional Disengagement OVPT
WM Effective BN Effective
100 - [ control 100 - d @[] control
8.0 - 8.0 -
6.0 - 6.0 -
4.0 | 4.0 |
2.0 2.0
0.0 + ’77 0.0 -
-2.0 A -2.0
-4.0 - -4.0
6.0 - 6.0 -
8.0 ) Effective Control 8.0 ) Effective Control
Gam-iCPT Gam-iCPT
FIGURE 2
Attentional Orienting (A) and Disengagement Scores (B) per Group. Error bars represent standard errors. *p = .056.
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(A) Sad clips
Empathic Concern OVPT Empathic Distress Helping Intentions OVPT
W Effective mm gf\'";r W Effective
7 - 7 - fective 7 -
[ * ] Control B Control . B[] Control
6 - 6 6
g 3 g
T 5 5 5
K43 2 o
© © -
38 4 3 4 S
t t
g3 g3 g3
3 = i}
2 2 2
1 1 : 1
Effective Control Effective Control Effective Control
Gam-iCPT Gam-iCPT Gam-iCPT
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FIGURE 3

Ratings of Empathic Concern, Empathic Distress, and Helping Intentions for Sad Video Clips (A) and Fearful Video Clips (B). Error bars represent

standard errors. *p < .05.

who received the control gam-iCPT, there was no effect of the
OVPT, F (1, 124) = 0.11, ns. For fearful clips, no significant main or
interaction effects were observed, Fs < 2.5, ps >.1.

3.2.3 Mood changes

In order to examine whether there were significant positive or
negative mood changes following the intervention treatment, we
conducted 2 x 2 ANOVAs with gam-iCPT (effective vs. control)
and OVPT (effective vs. control) as the between-subjects factors
separately for positive and negative mood change scores. Mood
change scores were calculated by subtracting pre-intervention
PANAS positive (or negative) affect scores from those of post-
intervention scores. There were no significant main effects or
interaction effects for positive mood change scores, Fs<1, ns, and
negative mood change scores, Fs<.2, ns, indicating that
interventions did not alter mood.

4 Discussion

In the current study we examined whether interventions
designed to promote visual perspective-taking and empathic
concern influence early attentional processes of socioemotional
information, as well as empathic responses. Differences in
outcome measures were consistently observed between the
combined intervention and the single intervention of gam-iCPT.

Frontiers in Psychiatry

Specifically, participants treated with both the effective gam-iCPT
and effective OVPT showed faster disengagement from emotional
faces, as well as greater empathic concern and increased helping
intentions toward sad victims, compared to those treated with the
effective gam-iCPT and control OVPT. These results suggest the
promising potential of the combined interventions. However, it is
also notable that neither intervention individually produced a
significant effect in the study. This lack of main effects for each
intervention strategy highlight the need for caution in interpreting
the findings of the current study.

The combined intervention effect, particularly when compared to
the effective gam-iCPT intervention, on attentional disengagement
and helping intentions may be associated with enhanced top-down
control over emotional disturbance. That is, while early attentional
orienting is driven by bottom-up factors such as the salience of
emotional distractors, disengaging attention from these emotional
distractors often requires top-down inhibition and goal-driven
selection (57-59). In the dot-probe task, emotional faces may
initially attract attentional resources against neutral faces; thus, a
prompt response to the target requires top-down attentional control
over the distracting emotional information. Similarly, engaging in
helping behavior to alleviate others’ suffering requires cognitive
control to regulate empathic overarousal and personal distress in
response to others’ suffering (60-62). This cognitive control could
have been strengthened through the OVPT, which required
participants to consistently engage in other-oriented visual
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perspective taking while suppressing interference from their own
perspective. Previous evidence from cognitive neuroscience research
suggests that perspective taking relies on prefrontal resources
involved in executive control. That is, adopting the perspective of
others increased activation in the prefrontal cortex (63, 64) and
damage to the frontal cortex impaired performance on tasks
requiring perspective-taking (65). Furthermore, noninvasive brain
stimulation over the dorsolateral prefrontal cortex improved
performance on these tasks (66). When the OVPT was combined
with the gam-iCPT, which continuously exposed participants to
others’ emotional pain, it may have led to a more effective
executive control for subsequently experienced empathic distress,
which, in turn, resulted in increased empathic and prosocial
responses (60). The importance of goal-directed attention and
executive control is further supported by recent findings, showing
that violent offenders, who are often characterized by a lack of
empathy, made more errors during a visual search task when
distractors were present (67).

We did not observe the overall main effects of the gam-iCPT,
which was unexpected considering that the original version (iCPT)
yielded significant results in a previous study (22). Specifically,
healthy participants who underwent the original iCPT exhibited a
decrease in empathic distress and reduced attentional orienting to
fearful faces compared to the control group (22). In contrast, the
current study found that the gam-iCPT intervention reveal
comparable results to the control intervention. Given that the
current study applied two separate interventions, either the
effective or the control version, the null effect may be the due to a
complex interaction between these two types, which could not be
addressed within the scope of this study. Alternatively, we
speculate the possibility that the previous findings of decreases in
empathic distress and reduced attentional orienting could be related
to empathy fatigue resulting from the repeated empathic
engagement during iCPT training (68). That is, participants
receiving the iCPT may have developed a defensive tendency to
avoid emotionally charged stimuli to protect themselves from
psychological pain. This is somewhat similar to the way
meditation based mindfulness or compassion training can initially
diminish positive affect (69), possibly because early experiences of
such training may be emotionally challenging (19, 70, 71).

In light of this view, the provision of the OVPT in addition to
the gam-iCPT in the current combined approach may have
facilitated participants’ shifts in perspective, helping them
recognize that the source of distress lies in others, thereby
reducing empathy fatigue. This, in turn, could potentially have
led to an increase in empathic concern and helping intentions for
the sad victims in the combined intervention group compared to the
gam-iCPT intervention group. This view aligns with previous
findings that medical students exhibited greater empathic concern
for patients when actively adopting patients’ perspectives rather
than medical professionals’ perspectives (72), and that their self-
reported perspective-taking predicted higher levels of empathy as
physicians (73).It is interesting to note that our findings of
combined intervention effects on empathic response depended on
the type of distressful situations. Specifically, increased empathic
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concern and helping intentions were prominent for victims
depicted in the sad video clips, but not for victims depicted in
fearful video clips. Although both fear and sadness are withdrawal-
related aversive emotions, and insensitivity to them has been
implicated in empathy deficits (74-76), they differ in several
psychological and neurobiological bases (77, 78). Fear is reaction
to imminent threat and characterized by heightened physiological
arousal that facilitates urgent avoidance. In contrast, sadness is
reaction to losses and characterized by lower physiological arousal
that helps conserve resources (78). Thus, different approaches and
resources may be required for coping with these two emotions.
While fear often demands immediate, active bodily reactions,
sadness typically require more psychological and emotional
support (79). Therefore, our results of intervention effects limited
to victims experiencing sad events might be related to the nature of
intervention training, which focused on the psychological capacities
rather than physical ones. Alternatively, the severity of the
emotional distress depicted in the video clips may have
influenced empathic and prosocial reactions to the victims. That
is, fearful information is typically experienced psychologically and
physiologically more intense than sad information (78, 80).
Therefore, observing others in fearful events may trigger
motivational withdrawal due to emphatic distress, resulting in a
dissociation of intervention effects across sad and fearful video clips.
Further research is warranted to address effective empathy
interventions tailored to different types of emotional distress.
Although this study reports intervention effects on attention
processes and empathic responses, these effects were limited to the
combined intervention group in comparison to the single gam-iCPT
intervention group. No significant main effects were observed for either
the gam-iCPT or OVPT. This suggests that, in their current form, the
interventions may not be sufficiently robust or may require further
refinement to produce measurable impacts on the targeted
socioemotional outcomes. These findings highlight the complexity of
psychological mechanisms underlying empathy intervention. Given
these findings, future studies could benefit from employing multimodal
approaches that integrates neural, cognitive, and experiential measures.
Such an approach would provide a more comprehensive
understanding of the underlying psychological mechanisms and
could inform the development of more effective interventions.
Another limitation of the current study, which partly related to
the above issue, regards the duration of the intervention.
Participants underwent only a single training session which lasted
less than an hour. This single engagement with intervention tasks
may not have been sufficient for the effects to fully manifest,
especially considering the initial psychological and emotional load
that participants may experience as they begin the intervention
tasks (19, 69-71). To explain, relative to the control versions, the
effective versions of the gam-iCPT and OVPT involve more
frequent exposure to emotionally distressing materials and greater
demands for top-down control, which may temporarily deplete
cognitive resources. These initial adaptation demands could have
challenged participants’ test performance. Extending the
intervention to multiple sessions may provide participants with
sufficient time to gradually adapt to the demands, potentially
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leading to more favorable effects. Indeed, a recent meta-analysis of
empathy training studies revealed that longer training time was
positively associated with the intervention effects, as measured by
self-reported empathy scales (9). However, it is also worth noting
that meta-analyses on the impact of the number of training sessions
on the effectiveness of implicit task-based interventions, such as
those used in the current study, have shown mixed results, with
some reporting positive effects (81) and others finding no
effects (82).

Since we adopted a one-day, single training session, the outcome
measures were assessed once after the interventions, which we consider
another limitation of this study. The rationale for this approach was to
prevent any confounding effects from task repetition within a short
time frame. Provided that we observed no group differences in trait
levels of empathy, prosociality, emotional intelligence, or emotion
regulation styles, which could be associated with individual
differences in performance on the outcome tests, we assumed similar
socioemotional characteristics and baseline abilities across all groups.
Therefore, any group differences were attributed to intervention
treatment. However, without a pretest-posttest design, the precise
effects of the interventions, as well as individual differences in
sensitivity to them, may not be fully assessed. Additionally, the study
lacks follow-up assessments, limiting our ability to evaluate the long-
term effects of the interventions. Therefore, future research could
consider incorporating baseline assessments before the interventions
and utilizing larger sample sizes to better explore how individual
differences contribute to and interact with intervention outcomes, as
well as assess the sustainability of the intervention effects over time.

Despite these limitations, the findings of the current study point
to the possibility of the combined intervention. Building upon our
previous work on implicit intervention (22), we introduced two
implicit intervention strategies to cultivate empathic concern and
prosocial responses. Although findings of the current study are
limited, they highlight the potential of the combined approach.
Future studies may consider employing multisession training, pre-
and post-intervention assessments, and multimodal approaches to
improve efficacy and better understand how these interventions work.
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