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Abstract

Background and aims: While social interactions like 
verbal support and physical touch have repeatedly been 
shown to reduce experimental pain, analgesic effects of 
passive social support, i.e. the sole physical presence 
of a supportive other, remain unclear. Moreover, little is 
known about individual factors influencing the extent of 
pain attenuation during social support. This study inves-
tigated analgesic effects of passive support by a romantic 
partner and the role of partner empathy therein.
Methods: In 48 heterosexual couples, sensitivity to pres-
sure pain was assessed; each participant was tested alone 
and in the passive presence of his/her partner. Disposi-
tional empathy was quantified by a questionnaire.
Results: In the presence, as compared to absence, of their 
partners men and women exhibited higher pain threshold 
and tolerance, as well as lower sensory and affective pain 
ratings on constant pressure stimuli. Partner empathy was 
positively associated with pain tolerance and inversely 
associated with sensory pain experience.
Conclusions: The results confirm the analgesic effects of 
social support, which may even occur without verbal or 
physical contact. Partner empathy may buffer affective 
distress during pain exposure, thereby reducing pain sen-
sitivity and promoting pain coping. These processes may 
occur solely due to a partner’s physical presence and do 
not necessarily require direct empathetic feedback.
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As a subjective sensory and affective experience, pain 
varies according to various psychosocial, in addition 
to physical, variables [1]. Substantial pain modulation 
through interpersonal factors is illustrated by a decrease 
of experimental pain responses during support by signifi-
cant others or strangers. Manipulations like verbal encour-
agement [2, 3] or hand holding [4, 5] led to reductions in 
ratings of pain on application of nociceptive stimuli. Even 
passive social support, i.e. another person’s physical pres-
ence without verbal or non-verbal interaction [2, 6], or 
viewing a photograph of a beloved person, proved suc-
cessful in pain attenuation [7]. Despite this evidence, it is 
important to note that analgesic effects of social support 
vary substantially among individuals, and conflicting 
findings have also been reported. While in some studies 
passive support exerted only minimal or no effects [3, 5], 
in another study women in fact experienced more pain in 
the presence of a same sex friend than when being tested 
alone [8].

With the aim of explaining differences in findings, a 
systematic review identified several factors that may influ-
ence interpersonal pain modulation [9], which depends 
on the degree to which a person in pain can perceive 
the intentions and opportunities for action of the social 
partner. In addition, changes in pain may vary according 
to the characteristics of the relationship between the part-
ners, as well as individual differences in relating to others 
and coping styles. However, solid evidence of the role of 
the individual characteristics of the interaction partners 
is still lacking. Attachment style has been considered 
relevant in this regard. In women, the effect of unstruc-
tured verbal interaction with the spouse depended on 
attachment anxiety, where pain was strongest when both 
partners were anxiously attached [10]. Pain catastrophiz-
ing has also been assessed, where students scoring high 
on this variable showed longer pain expressions during 
passive social support than when being tested alone [11]. 
Further influencing factors discussed in the literature 
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include perceived everyday social support [8], and preoc-
cupation and solicitousness in romantic couples [12, 13].

To extend our knowledge of the role of individual 
differences in social pain modulation, the present study 
aimed to investigate the implications of dispositional 
empathy, which refers to a stable trait tendency to be 
aware of, and vicariously experience, the thoughts, feel-
ings and perceptions of another [14]. While empathy is a 
relevant predictor of social support provision [15], its role 
in the social context of pain is still poorly understood [9]. 
While two studies documented changes in pain perception 
due to experimental manipulation of empathetic feedback 
[16, 17], only one addressed individual differences in dis-
positional empathy [5]; it revealed greater pain reduction 
during partner hand-holding in women with more empa-
thetic partners.

Building on this finding, we investigated the effects of 
empathy on pain modulation via passive social support of 
romantic partners of both genders. Potential mechanisms 
mediating such effects include vicarious effects of pain 
observation, in addition to emotional modulation of pain 
experience. In the sense of emotional contagion, observ-
ing pain in another individual triggers negative feelings, 
and even similar states in the central and autonomic 
nervous systems of the observer [18]. Receiving empa-
thetic feedback may diminish distress in a suffering indi-
vidual, which in turn may lead to pain reduction [19]. It is 
likely that this effect is greater if a partner tends towards 
stronger empathetic responses. During passive support, 
empathy may not be communicated verbally or by physi-
cal touch; however, ongoing experience of high partner 
empathy in everyday life may generalize to a pain situa-
tion, in which the presence of the partner may attenuate 
pain even if she/he behaves passively. Based on these con-
sideration, we hypothesized that (1) the pain response to 
nociceptive stimulation would be smaller during presence 
than absence of a passively behaving partner, and that (2) 
pain reduction would be stronger if the partner exhibits 
higher dispositional empathy.

Forty-eight heterosexual couples participated (mean 
age: 25.40 years, SD = 5.18 years; mean partnership dura-
tion 3.22 years, SD = 3.84 years). The sample size was deter-
mined based on previous studies regarding the effects of 
passive social support on pain, most of which revealed 
effects sizes in the medium range. None of the participants 
was suffering from acute or chronic pain of any kind or 
was taking analgesic medication. Participants were tested 
in equal proportions at UMIT – University of Health Sci-
ences Medical Informatics and Technology (Austria) and 
the University of the Balearic Islands (Spain). They were 
recruited via email lists of the universities.

A pressure algometer (FPN 300, Wagner Instruments, 
Greenwich, CT, USA) was used for pain quantification. The 
device has a 1 cm2 rubber tip and was fixed in a movable 
mounting, which allowed precise manual pressure adjust-
ment. Pressure pain threshold and tolerance were quanti-
fied using a testing-the-limits procedure. For this purpose, 
pressures were applied to the nail of the index finger of 
the non-dominant hand with a rate of increase of 0.1 kg/s. 
Subjects were instructed to give a stop signal as soon as 
they noticed the first pain sensation (pain threshold) or 
could no longer tolerate the pain (pain tolerance) (three 
trials each for threshold and tolerance). Moreover, pain 
ratings on constant pressure stimuli (3 kg, 30  s) were 
obtained. Pain sensations were quantified using two 
10 cm visual analogue scales (VAS). They provided meas-
ures of sensory pain (“How strong was the pain?”), and 
affective pain (“How unpleasant was the pain?”).

Using a cross-over design, pain assessments were con-
ducted twice in each participant, i.e. in the presence and 
absence of his/her partner. During the presence condi-
tion, partners were sitting together at a table at a distance 
of approximately 1 m from each other; they were able to 
make eye contact, but were instructed not to talk to each 
other during the entire procedure. During the absence 
condition, one of the partners had to leave the room. The 
sequence of testing (first in presence vs. first in absence 
of the partner) was randomized across genders. After 
pain testing, participants were presented with the Saar-
brucken Personality Questionnaire on Empathy (SPQE) 
[20], which quantifies cognitive and emotional aspects of 
dispositional empathy based on 16 items. The Cronbach’s 
α of the SPQE sum score is 0.76; its validity is supported by 
substantial correlations with other questionnaires assess-
ing empathy [20]. The partners completed the question-
naires separately from one another, i.e. without verbal 
or visual contact. All assessments were conducted by 
a female experimenter. The study was approved by the 
institutional ethics board of the Institute of Psychology 
of UMIT – University of Health Sciences Medical Infor-
matics and Technology (approval number: LN120717). All 
participants provided their informed consent. In addition 
to information about the methods applied, the informed 
consent form included the statement that the purpose of 
the study was to investigate the effects of the presence of 
one’s partner on pain perception.

To analyze the effects of experimental conditions 
(partner presence vs. absence) on pain perception 
(hypothesis 1), one-way ANOVAs were conducted with 
the threshold measures (means of the three trials) and 
VAS ratings as dependent variables. To test whether the 
difference between the conditions varies according to 
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partner empathy (hypothesis 2), and to explore possible 
gender effects on pain, mixed ANCOVAs were computed 
with condition as a within-subject factor, gender as a 
between-subjects factor and the SPQE sum score of the 
corresponding partner as a covariate.

During presence (as compared to absence) of their 
partners, men and women exhibited higher pain threshold 
and tolerance, as well as lower VAS ratings on sensory and 
affective pain (Figs. 1 and 2). Medium to large effects were 

seen in the one-way ANOVAs (threshold, F[1, 95] = 11.79, 
p = 0.001, 2

p  0.11;=η  tolerance, F[1, 95] = 34.33, p < 0.001, 
2
p  0.27;=η  sensory pain, F[1, 95] = 6.97, p = 0.010, 2

p  0.068;=η  
affective pain, F[1, 95] = 9.95, p = 0.003, 2

p  0.092=η ). The 
mixed ANCOVAs revealed significant interactions between 
the condition factor and the covariate (SPQE sum score) for 
pain tolerance and sensory pain with medium effect sizes 
(tolerance: F[1, 93] = 4.81, p = 0.031, 2

p  0.49;=η  sensory 
pain: F[1, 93] = 4.25, p = 0.042, 2

p  0.044=η ). They indicate 
a greater increase of pain threshold and greater reduction 
of sensory pain during partner presence in participants 
with partners showing higher dispositional empathy. 
Moreover, the main effect of condition was significant for 
sensory pain (F[1, 93] = 5.76, p = 0.018, 2

p  0.058=η ). Medium 
to large main effects of gender reflect lower pain threshold 
and tolerance, and higher sensory and affective pain, in 
women than men (threshold, F[1, 93] = 20.02, p < 0.001, 

2
p  0.18;=η  tolerance, F[1, 93] = 50.04, p < 0.001, 2

p  0.35;=η  
sensory pain, F[1, 93] = 5.85, p = 0.018, 2

p  0.059;=η  affective 
pain, F[1, 93] = 9.18, p = 0.003, 2

p  0.090=η ). No other main 
effects or interactions were seen (all p > 0.05).

The result supports the notion of substantial attenu-
ation of experimental pain due to social support, which 
may even occur during conditions of minimal interaction, 
i.e. without verbal or physical contact. This accords with 
earlier reports of reduced cold pressor pain during passive 
social support [2, 6]. However, other studies did not reveal 
significant differences in pain sensitivity between sub-
jects tested alone and during the presence of a passively 
behaving romantic partner [5] or unfamiliar person [3]. 
This divergence may be at least partly explained by dif-
ferent methodologies: in contrast to automatized proce-
dures, used for example for painful heat stimulation [5], 
the procedure of pain testing in our study involved some 
degree of social contact between the participant and the 
experimenter. It may be that the interactive component of 
this procedure had a (social) influence on pain perception.

The interactions observed in the ANCOVAs indicate 
that participants whose partners reported greater dispo-
sitional empathy exhibited a larger increase of pain toler-
ance, and larger reduction of sensory pain, during partner 
presence. While a positive correlation between partner 
empathy and experimental pain was previously reported 
during hand holding [5], the present study is the first to 
demonstrate such an association during passive social 
support. This observation is in line with the effects of 
experimentally applied empathetic feedback: empathetic 
comments during nociceptive stimulation were associ-
ated with lower reported pain than were unempathetic 
and neutral comments [16]. Moreover, explicit instruction 
to take the perspective of a romantic partner subjected 
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Fig. 1: Pain threshold and pain tolerance during both experimental 
conditions.
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Fig. 2: VAS ratings on constant pressure stimulation during both 
experimental conditions.
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to painful stimulation also led to pain attenuation [17]. It 
has been claimed that empathetic feedback to a partner 
experiencing pain may promote intimacy and closeness 
and reduce perceived threat, thereby facilitating emotion 
regulation and diminishing distress [17, 19]. More positive 
emotional states are in turn associated with reduced pain 
sensitivity and improved pain coping [21]. Importantly, in 
our study partner empathy was related to pain perception, 
even though the interaction was limited to visual contact 
and participants did not receive direct supportive feed-
back. It may be argued that day-to-day experience with a 
highly empathetic partner leads to a general expectation 
of his or her compassion and emotional support in threat-
ening situations; as such, the sole presence of the partner 
may reduce distress and pain sensitivity.

However, it should not be overlooked that the associa-
tion with empathy was restricted to modulation of pain tol-
erance and sensory pain experience; in particular, the lack 
of an association with affective pain is difficult to explain. 
It also has to be noted that no measure of perceived social 
support was obtained in the study. As such, the possibil-
ity that pain reduction to some extent was due to distrac-
tion caused by the mere presence of the partner, instead of 
actual support, cannot be ruled out. Another limitation per-
tains to the exclusive use of a female experimenter, where 
differential experimenter effects on both genders cannot be 
ruled out. Specifically, men tend to report lower pain inten-
sities to female as opposed to male experimenters [22]. In 
addition, some relevant variables characterizing the part-
nerships may not have been assessed, such as partnership 
satisfaction, intimacy, trust or attachment style.

Despite these restrictions, the study provided evi-
dence that the presence of a romantic partner is effec-
tive in reducing acute pain even without his or her active 
feedback, and that this effect increases with partner 
empathy. The results contrast with the model of operant 
learning, according to which sympathetic partner behav-
iors may enhance pain and pain-related behaviors due 
to positive reinforcement [23]. There is indeed substan-
tial evidence in the context of chronic pain that solici-
tous partner behaviours are associated with greater 
patient disability [23]. However, it is important to note 
that solicitousness is not identical to empathic responses 
involving validation, i.e. understanding, adequacy and 
acceptance of the partner’s behaviour [24]. Validating 
responses of a partner in turn were shown to be associ-
ated with a reduction of negative affect in pain patients 
[24]. In conclusion, our findings underline the beneficial 
role of social support in pain relief and encourage use 
of interpersonal strategies in behavioral approaches to 
pain management.
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