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1 | INTRODUCTION

Abstract

Introduction: Empathy is an interpersonal experience that enables understanding of
other’s emotions and can lead to altruistic behavior such as blood donation. Cogni-
tive theories of empathy refer to selective attention as one of its cognitive dimensions.
The current study examined if individuals who engage in altruistic behavior are
characterized by a distinct pattern of selective attention to observation of pain in
others.

Methods: We recruited 50 volunteer blood donors. Half (n = 25) of the volunteers
donated for a self-declared altruistic reason, and the other half of the volunteers
donated blood for a health-related reason. We assessed the individuals’ self-reported
empathy with the Interpersonal Reactivity Index (IRI). We then measured the indi-
viduals’ selective attention toward faces expressing pain in a pictorial dot-probe
task.

Results: Consistent with the proposed hypothesis, participants who donated blood out
of altruism reported significantly higher empathic concern on the IRI than those who
donated blood for a health-related reason. The altruistic donors also showed signifi-
cantly greater selective attention toward facial expressions of pain. Moreover, among
all donors, self-report empathic concern on the IRl was significantly correlated with
greater selective attention toward faces expressing pain.

Discussion: These findings suggest that altruistic individuals not only show higher lev-
els of empathy, but also attend more to the pain of others. Limitations, implications, and

suggestions for future research are discussed.
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altruistic behaviour, empathy, pain, selective attention

to altruistic behaviors such as blood donation (Finck et al., 2016).
Most research on empathy for pain has shown that pain observa-

tion triggers affective distress (e.g., discomfort), vicarious pain (both

Empathy is an interpersonal experience that enables emotion under-
standing and facilitates social interactions (Decety & Jackson, 2004).
Empathy implicates cognitive processes (e.g., interpretation, atten-

tion) and affective responses (e.g., compassion, distress), and can lead

Sina Omyan and Mahdi Mazidi contributed equally to this work.

painful and non-painful vicarious sensations), and empathic responses
(e.g., feelings of compassion and tendency to help) for others’ pain
(Giummarra et al., 2015; Khatibi et al., 2022). Facial expressions are
specifically evolved for social communication and provide a key chan-

nel for conveying emotions (Horstmann, 2003). In the context of pain,
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facial expressions are salient social signals of need for help or poten-
tial physical threat (Khatibi & Mazidi, 2019; Williams, 2002), which can
also elicit empathic responses in the observer (Leslie et al., 2004) and
encourage altruistic behavior from them to alleviate the pain (Preston
& Waal, 2002).

To date, only a few studies examined the association between selec-
tive attention and empathy in the context of pain. Bi et al. (2021) com-
pared those with high and low levels of self-reported empathy in their
attention to pain-related images using a dot-probe paradigm. The pain-
related and neutral stimuli were images of foot, forearm, or hand in
painful or nonpainful situations, respectively. They found that the high
empathic participants showed significantly greater attention to pain-
related stimuli compared to participants with lower levels of empathy.
In another study, Pilch et al. (2020) examined the role of empathy on
selective attention to pain faces by manipulating participants’ perspec-
tive taking as an essential component of empathy. Participants were
presented with pain and neutral face pair and were informed that
expressions were of people who had taken part in a painful task.

They instructed two groups of participants to either take self-
perspective (imagining how they would feel about what is happening)
or other perspectives (imagining how the person is feeling) while view-
ing face pairs, while the third group received no instruction. Significant
greater attention to pain faces was found among the groups who were
asked to engage in perspective-taking compared to the control group.

While attention is considered critical in empathy and altruism, it
remains to be assessed how the current findings would translate
into actual behavioral responses. This question could be addressed
by examining patterns of selective attention to pain-related informa-
tion among individuals who actively engage in an altruistic action to
help others. Recruiting this group would allow to test if the patterns
of attentional allocation among individuals who engage in prosocial
behaviors out of empathy are significantly different from the control
group and to examine if this difference is characterized by greater
attention to pain-related information among those with higher levels
of empathy. Therefore, the current study recruited a group of volun-
teer blood donors, who gave blood out of empathy at least two times
per year. Volunteer blood donors are individuals who donate blood,
plasma, or cellular components with their own free will and receive
no monetary reward (Dhingra, 2012). Because the procedure of blood
donation is associated with pain (France et al., 2013), to control for it,
we also recruited a control group from individuals who donated blood
to improve their own health.

The aim of the current study was to examine the association
between altruistic behavior and selective attention to pain-related
information. We hypothesized that the empathic blood donors would
show greater attention to pain faces compared to those who donate
blood to improve their health. If found to be supported, it would
provide further evidence that selective attention to pain in others
implicates higher levels of empathy. Alternatively, if this is the case that
selective attention to pain in others does not play a role in empathy,
no differential patterns of attention to pain between groups and no

association between selective attention and empathy would be found.

OMYAN ET AL.

2 | METHODS
2.1 | Participants and procedure

Blood donors who visited a blood donation center in Ankara were
approached by the experimenter before the donation. The power
calculation was performed using Gpower (Faul et al., 2007) to ensure
there is sufficient power to detect the intended selective attention
difference between the groups. A sample of 24 participants (minimum
18 years old) for each group was determined adequate for finding the
selective attention effect with a medium effect size (d = 0.6) and a
statistical power of 0.8 for « = .05 (Bi et al., 2021). Participants had
normal vision (or corrected-to-normal). They were able to speak and
understand Turkish easily. The other eligibility criterion was making a
blood donation at least three times in the last 24 months. None of the
participants had psychiatric or neurological disorders (self-reported).
APA’s ethical practice guidelines have been followed in the plan-
ning, conducting, and reporting the findings of this study. The ethics
committee of the department of psychology at Bilkent University
approved the study. All the participants signed written consent prior
to their participation. The blood donation procedure took 45 min on
average.

A total of 50 participants were recruited and were asked for their
reason for visiting the blood donation center. Among them, 25 individ-
uals donated blood for empathic reasons (they had specific blood type,
or they had read that the center is low in the reserve), and 25 indi-
viduals believed that blood donation is good for their health and were
advised by their doctor to donate blood. Data from five participants
were excluded from analyses due to technical problems in recording
the responses. The final sample included 23 empathic blood donors and
22 health-related blood donors.

2.2 | Self-report measures

2.2.1 | The interpersonal reactivity index (Davis,
1983)

The Interpersonal Reactivity Index (IRI) is a 28-item scale assessing
empathy. It comprises four subscales: empathic concern, perspective
taking, fantasy, and personal distress. Empathic concernrepresents the
feeling of compassion and concern toward others. Perspective-taking
assesses the ability of the individual to adopt others’ point of view. Fan-
tasy shows the tendency to transpose oneself into fictional situations
and characters, and personal distress measures feelings of anxiety in
tense interpersonal situations. Each item is rated on a 5-point Likert
scale range (0 = Does not describe me well; 4 = Describes me well).
The range of subscale is 0-28. Good reliability, construct validity, and
internal consistency have been reported for IRl (Davis, 1983; De Corte
et al., 2007). Internal consistency for the IRl (Cronbach’s alpha) in the

present study’s sample was .77.
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2.2.2 | Pain catastrophizing scale (Sullivan et al.,
1996)

The Pain Catastrophizing Scale (PCS) is a self-report measure consist-
ing of 13 items and three subscales: rumination, magnification, and
helplessness that assess catastrophizing thoughts and feelings related
to painful experiences. Responses are rated on a 5-point Likert scale,
from O (not at all) to 4 (always). The higher the total score, the more
the patient exhibits pain catastrophizing. The PCS has been shown to
be a reliable and valid measure for both samples with and without
psychopathology (Khatibi et al., 2014; Ranjbar et al., 2020). Internal
consistency for the total score (Cronbach’s alpha) in the present study’s

sample was .88.

2.3 | Dot probe

Selective attention was assessed using a pictorial version of the dot-
probe paradigm (MacLeod et al., 1986). This task has been shown to be
sensitive to individual differences in selective attention to pain-related
information (Mazidi, Vig et al., 2019; Mohammadi et al., 2012). The
task was programmed using Affect 4 that is a free software package
for implementing psychophysiological and psychological experiments
and is commonly used for tasks that require registering response laten-
cies (Spruyt et al., 2010). Stimuli were presented on a 15.6 in. laptop
monitor and consisted of photos of 10 adults (5 females) that were
taken from the Montreal Database of Facial Expressions (Roy et al.,
2007). This is a standardized and one of the most commonly used
database in pain studies. Roy et al. (2007) created their database that
includes basic emotions as well as pain and neutral expressions using
experienced actors as their models, and then empirically validated the
stimuli through participant’ rating of the presented emotions. Each trial
started with a fixation point (+) at the center of the screen for 500 ms.
After the fixation point was removed, a pair of faces appeared on the
screen, one above the other. One of the faces was always emotional
(either pain or happy expressions), and the other face was neutral from
the same model. The faces remained for 500 ms, and then a probe (*)
was presented in the same spatial location of either the emotional or
neutral face. Participants were instructed to respond as quickly as they
could without compromising accuracy. They were required to press the
f key if the probe appeared at the previous location of the bottom face
or the marrow key in case the probe appeared in the previous location
of the top face. The trial ended when participants pressed one of the
keys or after 2000 ms. The ITI was between 800 and 1200 ms. The task
was delivered in two separate blocks and started with 16 practice tri-
als with neutral images from different landscapes. Experimental trials
consisted of 40 trials with painful/neutral face pairs and 40 trials with
happy/neutral face pairs. All experimental trials were randomly pre-
sented in the same block. The presentation of faces was randomized
(displayed four times in every possible combination). Participants com-
pleted the task before the questionnaire, and the average completion

time of the task was 6 min.

2.4 | Data preparation

Trials with incorrect responses were removed (less than 1% of trials).
No significant differences were detected between two groups in the
frequency of erroneous responses [t(42.71) = 0.53, p = .59]. The dot-
probe task’s outlier responses were dealt with using the Winsorizing
method recommended by Price et al. (2015). This is a method that min-
imizes missing values and maximizes the power by reallocating outliers
to the closest value in the non-outlier (valid) distribution. Employing
the recommended values, RTs higher or lower than 1.5 interquartile
range between the 25th and 75th percentiles of each participant’s
distribution were reassigned to the nearest valid score (Price et al.,
2015).

Selective attention index was calculated using the following formula
(Khatibi et al., 2009):

Selective attentionindex :  (tupl — tlpl) + (tlpu — tupu) /2

where tis the target face, p is the dot probe, u is the upper position, and
l'is the lower position.

According to the above formula, a positive selective attention value
reflects greater attention toward the corresponding emotional facial
expression, while a negative selective attention value signifies atten-
tional avoidance from the corresponding emotional facial expression.
Separate selective attention indices were calculated for trials with

happy faces and those with pain faces.

2.5 | Data analysis

Independent t-tests were used to test group differences on question-
naire measures and demographic information. Two-way ANOVAs were
conducted with group (empathic donors vs health-related donors) as
the between-group factor and target stimuli type (painful vs happy) as
the within-group factor, with selective attention index as the depen-
dent variable. The a was set to .05 for analyses. Significant effects
were followed up using t-tests to clarify differences, and Cohen’s d
and partial eta-squared were used to compute effect sizes. Correla-
tions between attentional indices and self-report measures were also
examined using Pearson correlation coefficient. To control the false
discovery rate, Benjamini-Hochberg correction was employed, which
has been shown as a more powerful procedure than comparable meth-
ods for controlling the traditional family-wise error rate (Benjamini &
Yekutieli, 2001).

3 | RESULTS
3.1 | Preliminary analyses

No significant differences were found between empathic donors and

health-related donors in terms of age or fantasy (Table 1). The empathic
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TABLE 1 Comparison between characteristics of two groups, mean (SD)

Empathic donors

Age 34.30(9.86)
IRl empathic concern 14.91 (6.84)
Fantasy scale 15.69 (5.49)
Personal Distress 14.35(7.11)
Perspective-taking 14.91(5.17)
PCS (total score) 22.48(7.03)
PCS—rumination 9.48 (5.14)
PCS—magnification 7.04 (2.23)
PCS—helplessness 5.95(2.91)

OMYAN ET AL.

Health-related donors t(df) p-Value
32.36(8.97) 0.69 (43) 494
7.73(4.62) 4.14(38.75) <.001
12.73 (4.44) 1.98(43) .053
7.86(5.64) 3.38(43) .002
10.50 (4.98) 2.91(43) .006
16.82(7.00) 2.70(43) .005
4.91(4.07) 3.29(43) .002
5.59(2.50) 2.05(43) 046
6.32(3.68) —0.36(43) 716

Abbreviations: IR, interpersonal reactivity index; PCS, pain catastrophizing scale.

donor group showed significantly greater empathy, perspective-taking,
personal distress, and rumination and magnification subscales of PCS
(see Table 1). Differences in empathy-related variables were expected
to be related to the groups’ status (i.e., their main reason for blood
donation). Therefore, we did not see the need to control for these
variables. We repeated our analyses with PCS rumination and magni-
fication subscales as covariates. Because the Analysis of Covariance
(ANCOVA) and the ANOVA yielded similar pattern of results, only the
latter are reported herel

3.2 | Selective attention analysis

A 2 (groups: empathic donors, health-related donors) x 2 (stimuli type:
pain, happy) ANOVA was performed to find out whether those who
donated blood out of empathy and those who donate for health-related
reasons differed in selective attention to painful faces. There was no
main effect of group [F(1, 43) = 0.98, p = .33, npz = 0.022] or type of
stimuli [F(1, 43) = 0.15, p = .69, n,,z = 0.004]; however, the interaction
effect for group and type of stimuli was significant [F(1, 43) = 10.17,
p = .003, npz = 0.19]. Independent t-tests indicated a significant dif-
ference between participant groups for pain expressions [t(43) = 2.81,
p = .007, d = 0.85] as empathic donors displayed greater attention
toward faces expressing pain, while health-related donors displayed
greater attention to happy faces (see Figure 1). No significant differ-
ence was found between groups in their selective attention index to
happy faces [t(43) = —1.40, p = .16].

3.3 | Correlations and regression analyses

Among all participants, greater selective attention to pain faces was
significantly associated with higher IRl empathic concern (r = .72,
p < .001), greater personal distress (r = .63, p < .001), and greater
rumination subscale of PCS (r = .65, p < .001). No more significant
correlations were found between selective attention index to pain or
happy faces and other variables (all rs < .29, all ps > .054). To further
examine the association between empathy, catastrophizing, and selec-

tive attention to pain, we ran two regression models in which IRl and
PCS scores were entered as predictors and selective attention index
for pain and happy faces as outcome variables. For the model with
selective attention index to pain faces as the outcome variable, only
the empathic concern subscale of the IRl was a significant positive
predictor (b = 3.79, t = 2.89, p = .006). None of the predictors was sig-
nificant for selective attention index to happy faces (bs < 4.06, ts < 1.69,
p>.100).

4 | DISCUSSION

The aim of our study was to test the putative link between altruism
and greater selective attention toward pain. We demonstrated that
participants who donate blood for an altruistic cause were character-
ized by higher levels of empathy and greater attention toward pain
faces compared to participants who donate blood to improve their own
health. This finding suggests that selective attention toward pain faces
might be a marker of higher levels of empathy and might motivate
individuals to involve in altruistic behavior. A potential reason for this
might be that greater selective attention to painful facial expression
relies more on affective than cognitive component of empathy (Gryn-
berg & Maurage, 2014). These results suggests that the tendency to
be engaged in prosocial behavior is linked to a higher level of empa-
thy and, consequently, higher attentional allocation to others in pain.
Therefore, people with higher levels of empathy may be motivated
by other-oriented and care-based responses by demonstrating selec-
tive attention toward others’ pain. This is in line with the notion that
higher empathy may facilitate attentional processing of information
that signals others’ needs in order to perceive those needs (Wu et al.,
2017).

However, not all previous studies found that higher empathy is asso-
ciated with greater attention to pain-related information. For example,
Hong et al. (2020) presented participants with pain-related and neu-
tral stimuli that consisted of images of back and face regions with and
without cupping marks on the skin, respectively, while assessing their
attention by an eye-tracker. They found a significant negative associa-
tion between empathy and selective attention to pain-related images.
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FIGURE 1 Selective attention index for pain and happy faces for two groups (errors bars represent 95% confidence interval, and numbers
above or below the bars show the exact mean of selective attention index for each condition and group)

The different findings of Hong et al. (2020) might be due to the differ-
ent stimuli type they employed. Specifically, their stimuli did not show
that the models were experiencing pain due to cupping as all used faces
were showing neutral expressions.

The findings of the current study were in line with the findings of
Bi et al. (2021) and Pilch et al. (2020). Specifically, similar to Bi et al.
(2021) who found significant positive association between empathy
and selective attention to pain-related information (i.e., images oth-
ers’ different body parts in painful situations), significant correlation
was found between higher empathy and greater selective attention to
pain-related information (pain faces) in the current study. Moreover, in
line with Pilch et al. (2020), the current study provided further sup-
port that higher-order cognitive factors may affect early attentional
processes that are typically assumed to be automatic and stimulus-
driven. Specifically, the empathic concern subscale of the IRl was
the significant positive predictor of greater attention to pain faces.
The empathic concern assesses feelings of sympathy and concern
when observing others are in unfortunate situations (Davis, 1983).
Pilch et al. (2020) has shown that participants who took a self-
perspective view of other’s pain (i.e., to imagine the pain they saw as
their own) demonstrated greater attention to pain faces compared to
observers who were not instructed to do so, which is close to empathic

concern.

There are some strengths and weaknesses associated with the cur-
rent study. To the best of our knowledge, the current study was the
first study that examined patterns of selective attention among indi-
viduals who actively engage in blood donation out of empathy and
compared it with the well-matched control group of participants who
also donated blood but due to other reasons. This strength noteworthy,
the limitations of this study should also be noted and acknowledged.
First, it must be recognized that causal inferences cannot be made
because of the cross-sectional nature of this study. While the pattern
of findings is consistent with the possibility of the causal associations
between empathy and selective attention to pain in others, testing
this causal possibility will require further research. Future studies
designed to test the causal accounts between empathy and selective
attention can adopt longitudinal designs or manipulate attentional pat-
terns or empathy to examine potential causal relationships between
them (Hayes & Rockwood, 2017). For example, selective attention
to pain-related stimuli could be manipulated using the attention bias
modification procedures to examine if a successful change of selec-
tive attention could affect participants’ empathy toward others’ pain
and their tendency to help them (Khatibi & Mazidi, 2019). Second, the
study would have benefited from the inclusion of other negative facial
expressions as stimuli (e.g., angry or sad faces). These additions would

have permitted us to examine the specificity of the observed selective
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attention to pain-related stimuli compared to other negative emotions.
Future studies can address this limitation by including stimuli of other
negative faces. Third, the current study assessed selective attention
employing the dot-probe task that relies on RT data to infer the allo-
cation of attention to different stimuli and provides only a snapshot
of attentional allocation (Cisler & Koster, 2010). Future researchers
can overcome this limitation by employing eye-tracking methodol-
ogy. Eye-tracking method can assess attention continuously and as a
dynamic phenomenon, which provides the researcher with a more pre-
cise assessment of the time-course of attention to different stimuli
(Armstrong & Olatunji, 2012). Eye-tracking also permits the presenta-
tion of more complex and ecologically valid stimuli instead of only two
images/words that is used in the dot-probe paradigm (Soleymani et al.,
2022). Other future directions include examining the potential moder-
ating role of attentional control in the association between empathy
and selective attention to pain (Mazidi, Dehghani et al., 2019; Ranjbar
et al., 2020), employing eye-tracking methodology to examine atten-
tional allocation to pain information in a continuous manner and test
its association with empathy. Fourth, different components of selec-
tive attention, that is, facilitated attentional engagement and difficulty
disengagement, can differentially contribute to empathy. The current
study was not designed to distinguish between these different compo-
nents; however, future studies can address this possibility by adapting
and employing the available paradigms that permit the assessment
of different components of selective attention (Clarke et al., 2013;
Rudaizky et al., 2014). Finally, a critical avenue for future research in
this area is to examine the potential interactive role of empathy and
selective attention to pain-related information on both the relationship
between caregivers and patients with pain as well as caregivers’ men-
tal health and burnout. There are some pieces of preliminary evidence
that caregivers’ selective attention to pain is significantly and positively
associated with reporting pain behaviors in patients; however, the role
of empathy has not been examined in this association (Mohammadi
et al.,, 2015). It remains a question for future studies if the function
of empathy and selective attention or the relationship between these
constructs is the same for caregivers of pain patients and people from
community that has been recruited for previous studies in this filed.

In conclusion, the current study provides evidence for the asso-
ciation between empathy and selective attention to pain-related
information in others and implies that selective attention to oth-
ers’ pain can be implicated in higher empathy and the tendency to
engage in prosocial behavior. This finding has implications for the cog-
nitive theories of empathy and encourages further investigation into
the complex associations between selective attention, empathy, and

prosocial behavior.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest regarding the

current submission.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available on request
from the corresponding author. The data are not publicly available due

to privacy or ethical restrictions.

OMYAN ET AL.

Open Access

ORCID
Ali Khatibi & https://orcid.org/0000-0003-0679-0499
PEER REVIEW

The peer review history for this article is available at https://publons.
com/publon/10.1002/brb3.2841

NOTE

1 A participant had the overall mean reaction time above 3 SD of the sample;
removing that participant did not change the output of any of the analyses
reported, therefore, we chose to keep that participant.

REFERENCES

Armstrong, T., & Olatuniji, B. O. (2012). Eye tracking of attention in the affec-
tive disorders: A meta-analytic review and synthesis. Clinical Psychology
Review, 32(8), 704-723. https://doi.org/10.1016/j.cpr.2012.09.004

Benjamini, Y., & Yekutieli, D. (2001). The control of the false discovery rate in
multiple testing under dependency. The Annals of Statistics, 29(4), 1165-
1188. http://www.jstor.org/stable/2674075

Bi, T., Xie, Q., Gao, J., Zhang, T., & Kou, H. (2021). The effect of empathy on
the attentional processing of painful and emotional stimuli. Psychology
Research and Behavior Management, 14, 1223-1234.

Cisler, J. M., & Koster, E. H. W. (2010). Mechanisms of attentional biases
towards threat in the anxiety disorders: An integrative review. Clinical
Psychology Review, 30(2), 203-216. https://doi.org/10.1016/j.cpr.2009.
11.003

Clarke, P. J. F,, MacLeod, C., & Guastella, A. J. (2013). Assessing the role
of spatial engagement and disengagement of attention in anxiety-linked
attentional bias: A critique of current paradigms and suggestions for
future research directions. Anxiety, Stress and Coping, 26(1), 1-19. https://
doi.org/10.1080/10615806.2011.638054

Davis, M. H. (1983). Measuring individual differences in empathy: Evi-
dence for a multidimensional approach. Journal of Personality and Social
Psychology, 44(1), 113-126. https://doi.org/10.1037/0022-3514.44.1.
113

Decety, J., & Jackson, P. L. (2004). The functional architecture of human
empathy. Behavioral and Cognitive Neuroscience Reviews, 3(2), 71-100.
https://doi.org/10.1177/1534582304267187

De Corte, K., Buysse, A, Verhofstadt, L. L., Roeyers, H., Ponnet, K., & Davis,
M. H. (2007). Measuring empathic tendencies: Reliability and validity
of the Dutch version of the interpersonal reactivity index. Psychologica
Belgica, 47(4), 235-260. https://doi.org/10.5334/pb-47-4-235

Dhingra, N. (2012). Expert consensus statement on achieving self-
sufficiency in safe blood and blood products, based on voluntary non-
remunerated blood donation (VNRBD). Vox Sanguinis, 103(4), 337-342.
https://doi.org/10.1111/j.1423-0410.2012.01630.x

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible
statistical power analysis program for the social, behavioral, and biomed-
ical sciences. Behavior Research Methods, 39(2), 175-191. https://doi.org/
10.3758/BF03193146

Finck, R., Ziman, A., Hoffman, M., Phan-Tang, M., & Yuan, S. (2016). Moti-
vating factors and potential deterrents to blood donation in high school
aged blood donors. Journal of Blood Transfusion, 2016, 1-8. https://doi.
org/10.1155/2016/8624230

France, C. R, France, J. L., Wissel, M. E., Ditto, B., Dickert, T., & Himawan, L.
K. (2013). Donor anxiety, needle pain, and syncopal reactions combine
to determine retention: A path analysis of two-year donor return data.
Transfusion, 53(9), 1992-2000. https://doi.org/10.1111/trf.12069

Giummarra, M. J, Fitzgibbon, B. M., Georgiou-Karistianis, N., Beukelman,
M., Verdejo-Garcia, A., Blumberg, Z., Chou, M., & Gibson, S. J. (2015).
Affective, sensory and empathic sharing of another’s pain: The empathy
for pain scale. European Journal of Pain (London, England), 19(6), 807-816.
https://doi.org/10.1002/ejp.607

85UB01 7 SUOWWOD BAIIER.D 8|qe!(dde 8y} Ag peusenob ase ssppie O 8sn Jose|nl Joj Areiq1T8UlUO A8]1M UO (SUORIPUOD-PUR-SWLBIALIOD B 1M AlRIq Ul |Uo//SdNy) SUORIPUOD pue SWwe 1 8y} 89S *[£202/T0/E0] Uo ArigiTauluo A8|im ‘weybuiwaig jo AseAn Aq T¥82°€940/Z00T 0T/I0p/Wo 48| im AIq1puljuo//Stiy Wolj pepeoumoq ‘0 ‘ZE06.STZ


https://orcid.org/0000-0003-0679-0499
https://orcid.org/0000-0003-0679-0499
https://publons.com/publon/10.1002/brb3.2841
https://publons.com/publon/10.1002/brb3.2841
https://doi.org/10.1016/j.cpr.2012.09.004
http://www.jstor.org/stable/2674075
https://doi.org/10.1016/j.cpr.2009.11.003
https://doi.org/10.1016/j.cpr.2009.11.003
https://doi.org/10.1080/10615806.2011.638054
https://doi.org/10.1080/10615806.2011.638054
https://doi.org/10.1037/0022-3514.44.1.113
https://doi.org/10.1037/0022-3514.44.1.113
https://doi.org/10.1177/1534582304267187
https://doi.org/10.5334/pb-47-4-235
https://doi.org/10.1111/j.1423-0410.2012.01630.x
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146
https://doi.org/10.1155/2016/8624230
https://doi.org/10.1155/2016/8624230
https://doi.org/10.1111/trf.12069
https://doi.org/10.1002/ejp.607

OMYAN ET AL.

Brain and Behavior

Grynberg, D., & Maurage, P. (2014). Pain and empathy: The effect of self-
oriented feelings on the detection of painful facial expressions. PLoS
ONE, 9(7),e100434. https://doi.org/10.1371/journal.pone.0100434

Hayes, A. F.,, & Rockwood, N. J. (2017). Regression-based statistical medi-
ation and moderation analysis in clinical research: Observations, rec-
ommendations, and implementation. Behaviour Research and Therapy, 98,
39-57. https://doi.org/10.1016/j.brat.2016.11.001

Hong, M., Leeg, I. S., Choi, D. H., & Chae, Y. (2020). Attentional bias toward
cupping therapy marks: An eye-tracking study. Journal of Pain Research,
13,1041-1047. https://doi.org/10.2147/JPR.S252675

Horstmann, G. (2003). What do facial expressions convey: Feeling states,
behavioral intentions, or action requests? Emotion (Washington, D.C.),
3(2), 150-166. https://doi.org/10.1037/1528-3542.3.2.150

Khatibi, A., Dehghani, M., Sharpe, L., Asmundson, G. J. G., & Pouretemad,
H. (2009). Selective attention towards painful faces among chronic
pain patients: Evidence from a modified version of the dot-probe. Pain,
142(1-2),42-47. https://doi.org/10.1016/j.pain.2008.11.020

Khatibi, A., & Mazidi, M. (2019). Observers’ impression of the person in pain
influences their pain estimation and tendency to help. European Journal of
Pain (United Kingdom), 23(5), 936-944. https://doi.org/10.1002/ejp.1361

Khatibi, A., Roy, M., Chen, J.-1., Gill, L.-N., Piche, M., & Rainville, P. (2022).
Brain responses to the vicarious facilitation of pain by facial expres-
sions of pain and fear. Social Cognitive and Affective Neuroscience, nsac056.
https://doi.org/10.1093/scan/nsac056

Khatibi, A., Schrooten, M. G., Vancleef, L. M., & Vlaeyen, J. W. (2014).
An experimental examination of catastrophizing-related interpretation
bias for ambiguous facial expressions of pain using an incidental learn-
ing task. Frontiers in Psychology, 5, 1002. https://doi.org/10.3389/fpsysg.
2014.01002

Leslie, K. R., Johnson-Frey, S. H., & Grafton, S. T. (2004). Functional imaging
of face and hand imitation: Towards a motor theory of empathy. Neuroim-
age, 21(2),601-607. https://doi.org/10.1016/j.neuroimage.2003.09.038

MaclLeod, C., Mathews, A., & Tata, P. (1986). Attentional bias in emotional
disorders. Journal of Abnormal Psychology, 95(1), 15-20.

Mazidi, M., Dehghani, M., Sharpe, L., Dolatshahi, B., Ranjbar, S., & Khatibi,
A. (2019). Time-course of attentional bias to painful facial expres-
sions and the moderating role of attentional control: An eye-tracking
study. British Journal of Pain, 15(1), 1-12. https://doi.org/10.1177/
2049463719866877

Mazidi, M., Vig, K., Ranjbar, S., Ebrahimi, M.-R., & Khatibi, A. (2019). Atten-
tional bias and its temporal dynamics among war veterans suffering from
chronic pain: Investigating the contribution of post-traumatic stress
symptoms. Journal of Anxiety Disorders, 66, 102115. https://doi.org/10.
1016/j.janxdis.2019.102115

Mohammadi, S., Dehghani, M., Khatibi, A., Sanderman, R., & Hagedoorn, M.
(2015). Caregivers’ attentional bias to pain: Does it affect caregiver accu-
racy in detecting patient pain behaviors? Pain, 156(1), 123-130. https://
doi.org/10.1016/j.pain.0000000000000015

Mohammadi, S., Dehghani, M., Sharpe, L., Heidari, M., Sedaghat, M., &
Khatibi, A. (2012). Do main caregivers selectively attend to pain-related

WILEY-

stimuli in the same way that patients do? Pain, 153(1), 62-67. https://doi.
org/10.1016/j.pain.2011.08.021

Pilch, M., O’Hora, D., Jennings, C., Caes, L., McGuire, B. E., Kainz, V,
& Vervoort, T. (2020). Perspective-taking influences attentional
deployment towards facial expressions of pain: An eye-tracking
study. Pain, 161(6), 1286-1296. https://doi.org/10.1097/j.pain.
0000000000001827

Preston, S. D., & de Waal, F. B. M. (2002). Empathy: Its ultimate and
proximate bases. Behavioural and Brain Sciences, 25, 1-72.

Price, R. B., Kuckertz, J. M., Siegle, G. J., Ladouceur, C. D., Silk, J. S., Ryan, N.
D., Dahl, R. E., & Amir, N. (2015). Empirical recommendations for improv-
ing the stability of the dot-probe task in clinical research. Psychological
Assessment, 27(2), 365-376. https://doi.org/10.1037/pas0000036

Ranjbar, S., Mazidi, M., Sharpe, L., Dehghani, M., & Khatibi, A. (2020). Atten-
tional control moderates the relationship between pain catastrophizing
and selective attention to pain faces on the antisaccade task. Scientific
Reports, 10(1), 12885. https://doi.org/10.1038/s41598-020-69910-2

Roy, S., Roy, C., Fortin, I, Ethier-Majcher, C., Belin, P, & Gosselin, F. (2007). A
dynamic facial expression database. Journal of Vision, 7(9), 944.

Rudaizky, D., Basanovic, J., & MaclLeod, C. (2014). Biased attentional
engagement with, and disengagement from, negative information: Inde-
pendent cognitive pathways to anxiety vulnerability? Cognition & Emo-
tion, 28(2), 245-259. https://doi.org/10.1080/02699931.2013.815154

Soleymani, A., Mazidi, M., Neimeijer, R., & & Jong, P. J. (2022). Eating
disorder-specific rumination moderates the association between atten-
tional bias to high-calorie foods and eating disorder symptoms: Evidence
from a reliable free-viewing eye-tracking task. Appetite, 171, 105934.
https://doi.org/10.1016/j.appet.2022.105934

Spruyt, A., Clarysse, J., Vansteenwegen, D., Baeyens, F., & Hermans, D.
(2010). Affect 4.0: A free software package for implementing psychologi-
cal and psychophysiological experiments. Experimental Psychology, 57(1),
36-45. https://doi.org/10.1027/1618-3169/a000005

Sullivan, M. J. L., Bishop, S., & Pivik, J. (1996). The pain catastrophizing scale:
Development and validation. Psychological Assessment, 7(4), 524-532.
https://doi.org/10.1037//1040-3590.7.4.524

Williams, A. C. (2002). Facial expression of pain: An evolutionary account.
Behavioral and Brain Sciences, 25(4), 439-488.

Wau, L., Kirmse, U., Flaisch, T., Boiandina, G., Kenter, A., & Schupp, H.
T. (2017). Empathy, pain and attention: Cues that predict pain stim-
ulation to the partner and the self capture visual attention. Frontiers
in Human Neuroscience, 11(September), 1-10. https://doi.org/10.3389/
fnhum.2017.00465

How to cite this article: Omyan, S., Mazidi, M., & Khatibi, A.
(2022). Selective attention to pain and empathy: Studying
frequent blood donors. Brain and Behavior, e2841.
https://doi.org/10.1002/brb3.2841

85UB01 7 SUOWWOD BAIIER.D 8|qe!(dde 8y} Ag peusenob ase ssppie O 8sn Jose|nl Joj Areiq1T8UlUO A8]1M UO (SUORIPUOD-PUR-SWLBIALIOD B 1M AlRIq Ul |Uo//SdNy) SUORIPUOD pue SWwe 1 8y} 89S *[£202/T0/E0] Uo ArigiTauluo A8|im ‘weybuiwaig jo AseAn Aq T¥82°€940/Z00T 0T/I0p/Wo 48| im AIq1puljuo//Stiy Wolj pepeoumoq ‘0 ‘ZE06.STZ


https://doi.org/10.1371/journal.pone.0100434
https://doi.org/10.1016/j.brat.2016.11.001
https://doi.org/10.2147/JPR.S252675
https://doi.org/10.1037/1528-3542.3.2.150
https://doi.org/10.1016/j.pain.2008.11.020
https://doi.org/10.1002/ejp.1361
https://doi.org/10.1093/scan/nsac056
https://doi.org/10.3389/fpsyg.2014.01002
https://doi.org/10.3389/fpsyg.2014.01002
https://doi.org/10.1016/j.neuroimage.2003.09.038
https://doi.org/10.1177/2049463719866877
https://doi.org/10.1177/2049463719866877
https://doi.org/10.1016/j.janxdis.2019.102115
https://doi.org/10.1016/j.janxdis.2019.102115
https://doi.org/10.1016/j.pain.0000000000000015
https://doi.org/10.1016/j.pain.0000000000000015
https://doi.org/10.1016/j.pain.2011.08.021
https://doi.org/10.1016/j.pain.2011.08.021
https://doi.org/10.1097/j.pain.0000000000001827
https://doi.org/10.1097/j.pain.0000000000001827
https://doi.org/10.1037/pas0000036
https://doi.org/10.1038/s41598-020-69910-2
https://doi.org/10.1080/02699931.2013.815154
https://doi.org/10.1016/j.appet.2022.105934
https://doi.org/10.1027/1618-3169/a000005
https://doi.org/10.1037//1040-3590.7.4.524
https://doi.org/10.3389/fnhum.2017.00465
https://doi.org/10.3389/fnhum.2017.00465
https://doi.org/10.1002/brb3.2841

	Selective attention to pain and empathy: Studying frequent blood donors
	Abstract
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Participants and procedure
	2.2 | Self-report measures
	2.2.1 | The interpersonal reactivity index (Davis, 1983)
	2.2.2 | Pain catastrophizing scale (Sullivan et al., 1996)

	2.3 | Dot probe
	2.4 | Data preparation
	2.5 | Data analysis

	3 | RESULTS
	3.1 | Preliminary analyses
	3.2 | Selective attention analysis
	3.3 | Correlations and regression analyses

	4 | DISCUSSION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	ORCID
	PEER REVIEW

	NOTE
	REFERENCES


