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Are we affected by someone else’s pain?
An exploratory study
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ABSTRACT

Introduction: Affective conditions are typically overlooked when addressing the mechanisms of pain, although they can transcend the affect-
ed individual and result in painful experiences for those who witness suffering. Objective: The main goal of this study was to examine the percep-
tion of pain in others (vicarious pain) and the corresponding evoked expression of empathic responses through sensory and affective indicators.
Methods: Forty healthy psychology students from UNIMET participated in this study. Using a form called “Am | affected by the pain of others?”,
the researchers assessed the empathic effects of three scenarios: imagining a venipuncture procedure, seeing a picture of one, and watching a
brief video of it. Pain responses were evaluated using the Visual Analogue Scale. Results: Affective indicators reflected the pain response evoked
by different scenarios more appropriately than sensory indicators. How painful scenarios were presented influenced the participants’ empathic
responses (video > picture/imagination). Interestingly, cluster analysis revealed a dynamic castling of participants through different conglomerates
when changing scenarios. Discussion: Understanding the impact of empathy on pain is crucial for caregivers to help their patients effectively
and avoid painful consequences. Therefore, it is essential to consider the affective aspects of pain during anamnesis. Relying solely on sensory
descriptors may not be sufficient to explain what triggers pain. Conclusion: Considering the emotional/affective dimension is a key element of
the pain equation. Painful situations may lead to pro-nociceptive effects in observers, altering their empathic responses and causing them to feel
and misjudge the pain of others.

Keywords: Vicarious pain, empathy, nociception, sensory-affective context, somatization.

RESUMEN

Introduccion: Las condiciones afectivas suelen pasarse por alto cuando se consideran los mecanismos involucrados con el dolor, aunque
pueden trascender a la persona que las sufre y dar lugar a experiencias dolorosas en quienes presencian su sufrimiento. Objetivo: El objetivo
principal de este estudio fue examinar la percepcion del dolor de otros (dolor vicario) y la correspondiente expresién de respuestas empaticas a
través de indicadores sensoriales y afectivos. Métodos: En este estudio participaron cuarenta estudiantes de psicologfa, sin condiciones dolorosas
en curso, de la UNIMET. Utilizando un formulario denominado “;Me afecta el dolor ajeno?”, los investigadores evaluaron los efectos empaticos
de tres escenarios: imaginar un procedimiento de venopuncién, ver una imagen de ese procedimiento y ver un breve video que lo ilustre. Las
respuestas de dolor se evaluaron mediante la Escala Visual Analégica. Resultados: Los indicadores afectivos reflejaron de forma mas adecuada
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la respuesta de dolor evocada por los distintos escenarios en comparacion con los indicadores sensoriales. La forma en que se presentaron los
escenarios dolorosos influyd en las respuestas empaticas de los participantes (video > imagen/imaginacion). De manera interesante, el analisis
de conglomerados revel6 una rotacién dindmica de los participantes a través de diferentes conglomerados al cambiar de escenario. Discusion:
Comprender el impacto de la empatia en el dolor es crucial para que los cuidadores puedan ayudar a sus pacientes de forma eficaz y evitar conse-
cuencias dolorosas. Lo anterior sugiere que es esencial tener en cuenta los aspectos afectivos del dolor durante la anamnesis. Basarse Unicamente
en los descriptores sensoriales puede no ser suficiente para explicar aquello que desencadena el dolor. Conclusiones: Considerar la dimensiéon
emocional/afectiva es un elemento clave de la ecuacion del dolor. Las situaciones dolorosas pueden provocar efectos pronociceptivos en los ob-
servadores, alterando sus respuestas empaticas y haciendo que sientan y juzguen erréneamente el dolor de los demas.

Palabras clave: Dolor vicario, empatia, nocicepcion, contexto sensorial-afectivo, somatizacion.

Introduction

n terms of healthcare, the relationship between a person ex-

periencing pain and a caregiver (e.g., medical and paramed-

ical staff, family members, or a well-intentioned neighbor)
can affect the perception of pain in both senses, even exposing
caregivers to the risk of stress, overload, exhaustion, or persis-
tent pain without a physical cause[1]. Despite this, the role of
affective modulation of others’ pain remains unclear. According
to the International Association for the Study of Pain (IASP)[2],
pain is a sensorial and emotional experience associated with,
or similar to, actual or potential tissue damage. Humans can
establish relationships that help us connect more deeply as so-
cial beings. Empathy is the ability to understand and share the
feelings of others. Various stimuli can influence this, including
pain, which affects the perception and understanding of the
nociceptive state experienced by others[3]. Through empathy,
someone other than the sufferer can perceive or infer a painful
sensation by imagining or observing it, a phenomenon known
as vicarious perception of pain[4]. Vicarious experiences may
influence the empathy and objectivity needed to care appro-
priately for someone experiencing pain. The main objective of
this study was to evaluate the vicarious perception of pain ex-
pressed through sensory and affective indicators in psychology
students at UNIMET.

Methodology

This study was performed at the Neuroscience Laboratory of
UNIMET. The sample included 40 healthy psychology students
of both sexes aged 18-25 years. Inspired by the Empathy for
Pain Scale[5], data collection involved the design of a form called
“Am | Affected by the Pain of Others?”. It contained 104 items
divided into four sections and allowed the assessment of the
empathic effect of an invasive clinical procedure (venipuncture:
peripheral venous puncture) that can cause pain. The first three
sections of the form assessed the impact of the three scenarios.
The first involved the evocation of a venipuncture procedure and
the use of imagination. The second scenario used a photograph
alluding to the procedure (freeze image taken from the video
https://www.youtube.com/watch?v=aq80wFalQ4l). In contrast,
the third scenario showed a short (edited and muted) version of
the video mentioned above (Core Emergency Medicine, Core
EM). Participants evaluated each of the three scenarios for 30
seconds. Fourteen sensory (discomfort, nausea, tingling, pain,

stiffness, throbbing sensation, burning, shooting sensation, itch-
ing, sweating, hypotension, dizziness, cold, and electric shock
sensation) and affective indicators (sadness, disgust, fear, desire
to cry, desire for accompaniment, compassion, willingness to be
alone, cruelty, desire to look away, anguish, desire to get away,
desperation, disgust, and empathy toward others) were used
to evaluate these scenarios based on Likert-type scales rang-
ing from 1 to 5, where 1 represented the absence and 5 the
maximum value assigned to the indicator. The fourth section
of the form evaluated the nociceptive impact of the scenarios
on the participants by using additional inquiries related to their
experience with the pain of others and the possible localization
of the noxious stimulus in their own body (somatization). This
final section was evaluated from the point of view of vicarious
empathy and the location of pain evoked by the scenarios. For
vicarious empathy, the Likert scale ranged from 0 to 3 to rate
whether participants felt pain when they imagined another per-
son in pain (1), heard a painful description (2), saw another per-
son in pain (3), or did not apply because they did not feel pain
(0). Somatization was evaluated with a Likert scale of only three
digits to indicate whether the participants felt the other’s pain in
the same place on their body (1), in another place (2), or if, even
though they felt it, they could not locate where they felt it (0).
Thus, it was possible to determine whether the pain evoked was
localized or generalized.

Before being distributed to the participants, the form was
submitted for expert validation involving five local anesthesi-
ologists and clinical pain specialists, all members and former
presidents of The Venezuelan Association for the Study of Pain
(AVED, the Venezuelan chapter of the IASP), using Lawshe’s
model[6], modified by Tristan-Lopez[7], which classified the
form items into three categories (essential, helpful, and not
necessary). Experts selected one category for each item on a
form and noted their observations. Their analysis yielded a Con-
tent Validity Index of 0.903, higher than the minimum required
value (0.70). Therefore, the instrument was considered valid for
meaningful assessment and quantification of the relationship
between pain and empathy.

The form also included the operational definition of the
pain perceived by participants after sequentially considering
the three scenarios of venipuncture using a Visual Analog Pain
Scale (VAS), which is a Likert scale ranging from 0 to 10, where
0 represents the absence of pain and 10 the maximum pain the
participant can indicate.

We excluded people who experienced physical pain or af-
fective disturbances to optimize the study conditions when the
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form was administered. These criteria allowed participants to
be rejected if they were taking analgesics, had recurrent faint-
ing spells, had blood pressure problems, had any active injury
that caused pain, or were in their menstrual phase or a state of
pregnancy.

After obtaining the results, descriptive statistical analysis
was performed to determine the mean and standard error as
measures of central tendency. The Kolmogorov-Smirnov test
was then applied to evaluate whether the data were Gauss-
ian in distribution. Parametric statistics were applied based
on this assumption. The student’s t-test was used to validate
the significance between two groups or conditions, and one-
way ANOVA, followed by its corresponding post-hoc analysis
(Bonferroni's multiple comparisons test), was used to compare
three or more groups. The coefficient of determination (square
of Pearson’s correlation coefficient) assessed the strength of
the relationship between variables. The statistical significance
threshold was set at p < 0.05, followed by a 95% Cl to verify its
precision. To deepen the review of the results, cluster analysis
(K-means clustering using Ward’s method) was performed to
divide the sample into defined groups based on the responses
generated by the different scenarios according to the differ-
ence in the contribution of sensorial and affective indicators vs.
the VAS values. This analysis divided a set of 40 observations
into 6-7 groups per scenario, where each observation belonged
to the group closest to its mean value.

This study was approved by the Research Advisory Commis-
sion, a division of the Research and Development Directorate of
UNIMET, before starting the experimental procedures follow-
ing the recommendations of the Declaration of Helsinki of the
World Medical Association (WMA)[8]. This study also followed
the ethical guidelines for human pain research of the IASP[9].
Subjects were informed of the tasks they were about to per-
form, and their signed consent was requested for investigation
before starting the study. The participants signed a confidenti-
ality agreement that allowed the use of the study data for aca-
demic and research purposes, including the publication of the
findings. Lastly, participants’ identities were kept anonymous
during each study phase.

Results

One of the most striking findings of this study was the use
of affective indicators (often not assessed during anamnesis)
to describe the effects evoked by the scenarios. As seen in
Figure 1, the video scenario evoked the highest response for
both types of indicators (p < 0.01) but to a significantly great-
er extent for affective indicators (p < 0.001), suggesting that
vicarious consideration of different nociceptive contexts mod-
ified the empathic response of participants. Additionally, the
presentation modality of the nociceptive situations affected the
generation of the empathic response among participants (vid-
eo>picture/imaginary). Despite the apparent need to consider
affective indicators in the explanation of vicarious pain and that
the sole use of sensory indicators was not sufficient, Figure 1
also shows that the non-segmented processing of the data was
not adequate to establish differences in terms of the intensity
of the pain perceived by observers when exposed to the three
conditions. To solve this problem, a cluster analysis was per-
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Figure 1.

formed for each scenario.

Figures 2-4 show in their upper parts scatterplots of the dif-
ferences between the sensorial and affective indicators reported
by the participants vs. their corresponding VAS values. Nega-
tive values of the difference between indicators reflected higher
affective qualifications. The vertical line that touched 5 on the
VAS axis divided participants into two groups, experiencing less
or more pain when exposed to different scenarios. The number
of male and female participants is at the top of each graph. It
is essential to mention that the original identity of each cluster
remained unaltered if at least two original participants did not
permute to another cluster. The lower part of the figures shows
the results of the ANOVAs for the VAS values and the difference
between the indicators per scenario, which helped to support
the clustering process. Tables 1-3 show the statistical analysis
results and a summary of the dynamic changes, including the
tendency to express higher pain values, particularly in female
participants, when moving successively through the scenarios.

As shown, individuals gathered around 6-7 different clus-
ters, suggesting heterogeneous viewpoints. Interestingly, the
sequential presentation of various scenarios (imaginary, pic-
ture, and video) generated a dynamic migration of participants
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Figure 2.

between clusters. This transition, which represents changes in
perception quality, was more evident in clusters 3, 5, and 6,
which moved from lower to higher pain values. Interestingly,
the opposite trend was observed for cluster 6. Two other clus-
ters were more resilient to changes, remaining throughout the
experience with higher (cluster 1) or lower (cluster 2) pain val-
ues. Regarding the difference between sensorial and affective
indicators in qualifying the scenarios, most participants felt that
affective indicators described their opinions more appropriately.
However, the video scenario promoted the appearance of a new
cluster (cluster 7) with two members that opposed the behavior
of the majority and preferred the use of sensorial indicators for
their interpretation of the scenario while expressing a high level
of pain. On the other hand, only in the imaginary scenario males
(Table 3 and 4) felt more pain, probably because most of the
male participants imagined themselves as protagonists of the
venipuncture process, which was not liked by the majority.

In addition, as shown in Figure 5, 87.50% of the partici-
pants reported that they could experience vicarious pain when
they imagined or saw another person in pain or heard someone
describe an injury or pain (see>listen>imagine). Furthermore,

Figure 3.

52.50% of participants reported experiencing pain in the
same part of their body as the other person, demonstrating
a clear somatization of another person’s pain without an ap-
parent physical cause. Other participants also claimed to feel
pain somewhere else in their bodies (17.50%), while the rest
(30.00%) found it challenging to define its location.

As can be seen, the results reflect that vicarious viewing
of different nociceptive contexts may generate pro-nociceptive
(painful) effects in the observer, modifying their empathic re-
sponse and even somatizing the pain of the other. Stimulus
presentation was significantly important, with the short video
scenario producing the highest level of affectation. The results
also highlight the significant empathic effect promoted by af-
fective indicators over sensory indicators, suggesting that both
were determinants when evaluating the presented contexts.

Discussion

Pain is associated not only with clinical aspects but also with
social and cultural factors. Contextual facts can influence pain-
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Table 1. One-way ANOVA multiple comparisons - VAS analysis

Imaginary Scenery

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Anova
Number of values 6 3 12 7 5 7 F (5.34 = 53.05
Mean 7.533 2.667 3.750 6.857 5.200 2.000 p < 0.0001
Std. Error of Men 0.5428 0.3333 0.1308 0.2608 0.3742 0.3086 R* = 0.8864
Lower 95%Cl 6.438 1.232 3.463 6.219 4.161 1.245
Upper 95% Cl 9.228 4.101 4.037 7.495 6.239 2.755
Picture Scenery

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Anova
Number of values 5 3 5 9 15 2 F (5.33) =47.09
Mean 6.000 2.333 7.400 4.667 2.600 9.500 p < 0.0001
Std. Error of Mean 0.3182 0.3333 0.4000 0.2357 0.2545 0.5000 R* = 0.8775
Lower 95% Cl 5.122 0.8991 6.289 4.123 2.054 3.147
Upper 95% Cl 6.878 3.768 8.511 5.210 3.146 15.85
Video Scenery

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7 Anova
Number of values 4 6 10 14 2 2 2 F (6.34) = 48.70
Mean 8.000 4.000 6.300 3.786 9.000 0.000 6.000 p < 0.0001
Std. Error of Mean 0.4082 0.3651 0.1528 0.2386 0.000 0.000 0.000 R* = 0.8995
Lower 95% ClI 6.701 3.061 5.954 3.270 9.000 0.000 6.000
Upper 95% Cl 9.299 4.939 6.646 4.301 9.000 0.000 6.000

Table 2. One-way ANOVA multiple comparisons - Sensorial vs. affective indicators analysis

Imaginary Scenery

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Anova
Number of values 6 3 12 7 5 7 F (5.34) = 35.25
Mean -24.00 -17.67 -1.333 -2.429 -13.80 -3.857 p < 0.0001
Std. Error of Mean 1.238 2.028 0.9561 28.19 0.9695 0.4041 -
Lower 95% Cl -27.18 -26.39 -3.438 -9.326 -16.49 -4.846 R* =0.8383
Upper 95% Cl -20.82 -8.943 0.7710 4.489 -11.11 -2.868
Picture Scenery

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Anova
Number of values 5 3 5 10 15 2 F (5.34) = 46.47
Mean -17.20 -21.00 -4.400 1.000 -3.000 -29.50 p < 0.0001
Std. Error of Mean 1.463 2.309 0.4000 1.358 0.9361 2.500 -
Lower 95% Cl -21.26 -30.94 -5.511 -2.072 -5.008 -61.27 R" = 0.8730
Upper 95% Cl -13.14 -11.06 -3.289 4.072 -0.9924 2.266
Video Scenery

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7 Anova
Number of values 4 6 10 14 2 2 2 F (6.33) = 30.13
Mean -22.00 -9.500 -10.20 0.9286 -1.000 -5.000 7.000 p < 0.0001
Std. Error of Mean 1.472 1.628 1.245 0.6668 1.000 4.000 2.000 -
Lower 95% ClI -226.68 -13.68 -13,02 -2.369 -13.71 -55.82 -18.41 R* = 0.8546
Upper 95% Cl -17.32 -5.315 -7.383 0.5120 11.71 45.82 3241
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ful experiences, adding affective and cognitive aspects to indi-
vidual perception and affecting both intensity and tolerance to
pain[10]. It also highlights the concept of empathy, defined as a
phenomenon of affective resonance, cognitive perception, and
emotional regulation that facilitates prosocial interaction[11],
aligning the coincidence of the states observed in other people
with representations of our own body5. Thus, when we see
another person experiencing pain, we may feel a localized and
referred sensation in our body in the same affected region as
the other person[4].

There is evidence that observing someone in pain causes
pain to the observer[12]. Interestingly, the brain regions re-
sponsible for the affective processing of pain and those respon-
sible for analyzing the sensory and discriminative properties of
a noxious stimulus are simultaneously activated when someone
is suffering[13]. Thus, observing the pain of others leads to vi-
carious experiences[14].

Neuroscience helps us to understand aspects such as com-
passion. Magnetic resonance imaging (MRI) of the brain has
identified neural networks that are activated in people who
feel the pain of others. These networks are activated when
we experience first-hand (oneself) pain but also when experi-
encing vicarious pain[15]. These overlapping neural structures
are located in lateral and medial brain regions[16], and their si-
multaneous activity can facilitate empathic understanding[17].
However, other authors have suggested the existence of dis-
tinct specialized circuits required to experience others’ suffer-
ing[18], including networks synchronized during the observa-
tion of physical pain, different (according to them) from those
engaged in affective pain empathy[19]. Hence, these networks’
dynamic and complex nature supports the notion that empathy
for pain is a multifaceted social cognitive process that deserves
consideration.

Based on the above findings and considering the lack of
information on this topic in our country, the following ques-
tion arose: How does a nociceptive stimulus applied to a third

Figure 4.

Figure 5.
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Table 3. Summary of changes per scenario

Less Paln More Pailn

Vicarious Pain 62.50% 37.50%

Imaglnary Scenario Sex Females Males

Preference for affective indicators 85.00% 92.86%

Vicarious pain 60.00% 40.00%

Sex Males Females

Picture Scenario Preference for affective indicators 76.47% 91.67%

Vicarious pain 45.00% 55.00%

Sex Males Females

Video Scenario Preference for affective indicators 87.50% 88.24%
person impact the empathic response of psychology students Conclusions

at the UNIMET? In addition to its importance in clinical prac-
tice, this phenomenon is particularly relevant for professionals
working in helping fields, such as psychologists, therapists, and
social workers, who are often faced with the traumatic histories
of their patients. Empathy plays a crucial role in this process, as
it allows professionals to connect with the pain of others, but it
can also lead to significant emotional exhaustion.

The idea was to evaluate human pain by imagining or ob-
serving others’ pain and to consider how empathy was affected
by this interpretation. These results will contribute to expand-
ing the body of knowledge to understand the mechanisms re-
sponsible for pain interpretation and how they can be modified
through affection, which is one of the fundamental goals of
the recently created Neuroscience Laboratory at UNIMET. Con-
tributing to people’s physical and mental well-being and conse-
quently achieving a better quality of life is one of the main goals
of any pain-associated specialist. Therefore, understanding the
impact of empathy on painful conditions should be considered
an essential task. Perhaps consciously feeling another person’s
physical pain mainly results from emotional contagion and re-
activity, promoting socially elicited emotional states that may
lead to more helpful than avoidant behaviors[20].

These results also invite us to consider how emotional
and social burdens can alter the pain experienced first-hand.
Visualizing the difficulties of a chronically ill person beyond
pathophysiological conditions can be a practical exercise. For
example, dealing with insufficient resources to face treatment
costs, delays in obtaining insurance coverage for admission to
a care center, a prolonged time window to start therapy, and
establishing a poor level of empathy with the clinical team may
trigger affective changes. The literature provides evidence that
positive and negative emotions can modulate pain perception.
Positive affect tends to inhibit pain, whereas negative affect
facilitates it[21]. Solving each situation requires time and ef-
fort, can change the emotional state and hope, and most likely
contributes to the pain equation. Therefore, this study calls for
attention, considering the importance of assessing each patient
(as well as related caregivers) beyond the signs and symptoms
of pain without ruling out the critical contribution of affec-
tive-emotional bidirectional influences.
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These results demonstrate that pain management should
consider sensorial-emotional/affective duality, often ignored,
and be aware of the importance of the empathic context in
which medical care occurs. The search for a better prognosis in
affected patients and a less severe impact on surrounding car-
egivers is necessary, particularly when a chronic pain condition
promotes sustained vicarious interaction that can increase the
emotional connection between the actors involved.
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