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A B S T R A C T

Complex human behaviour can only be understood within its social environment. However, disentangling the
causal links between individual outcomes and social network position is empirically challenging. We present a
research design in a closed real-world setting with high-resolution temporal data to understand this interplay
within a fundamental human experience – physical pain. Study participants completed an isolated 3-week hiking
expedition in the Arctic Circle during which they were subject to the same variation in environmental conditions
and only interacted amongst themselves. Adolescents provided daily ratings of pain and social interaction
partners. Using longitudinal network models, we analyze the interplay between social network position and the
experience of pain. Specifically, we test whether experiencing pain is linked to decreasing popularity (increasing
isolation), whether adolescents prefer to interact with others experiencing similar pain (homophily), and
whether participants are increasingly likely to report similar pain as their interaction partners (contagion). We
find that reporting pain is associated with decreasing popularity – interestingly, this effect holds for males only.
Further exploratory analyses suggest this is at least partly driven by males withdrawing from contact with
females when in pain, enhancing our understanding of pain and masculinity. Contrary to recent experimental
and clinical studies, we found no evidence of pain homophily or contagion in the expedition group.

1. Introduction

Human traits, behaviors, and experiences are tightly linked to the
structure of interpersonal interaction that spans social networks; nei-
ther one can be fully understood without reference to the other (Rivera
et al., 2010). Accordingly, investigating the causal relationship between
individual outcomes and embeddedness in social networks is an im-
portant, yet empirically difficult endeavour (Shalizi and Thomas,
2011). We present here a study design that explicitly and directly in-
vestigates longitudinal, bidirectional interactions between network
position (the number and types of connected others) and a fundamental
experience that drives much of human behaviour – physical pain.

Pain is a fundamental motivator of behaviour, serving to protect the
body and ultimately promote lifespan. The study of pain in the psy-
chosocial context appears especially interesting and promising, as the
human experience of pain is now widely recognised to be situated
within and shaped by the social world (Craig, 2009), making it a per-
tinent field for psychological enquiry. Past research on the association
between pain and social relations has shown that higher pain tolerance
is correlated with larger self-reported social group size (Johnson and

Dunbar, 2016), and that chronic pain is linked to poorer relationships
and self-imposed isolation (Smith and Osborn, 2007; Snelling, 1994).
Experimentally-induced social exclusion and perceived social support
respectively increase and reduce the severity of acute experimental pain
(Brown, 2003; Eisenberger et al., 2006; Master et al., 2009). Evidence
suggests that, like depression (Schaefer et al., 2011), obesity
(Cunningham et al., 2012), and numerous health-related behaviours
(Steglich et al., 2010), pain may have the capacity to be socially
transmitted (Martin et al., 2015). Also emerging is a role for sex,
gender, and perceptions of masculinity/femininity, with these factors
appearing to influence interactions between pain and social context
(Keogh, 2006).

However, major questions remain. Current studies on the interac-
tions between pain, sex, and social factors are limited, with most studies
relying on reports from individual participants, dyadic interactions at
single time-points, or experimentally induced pain. Little is known
about reciprocal relations between naturally occurring pain and social
networks over time. In this study, we analyze fine-grained, voluntary
interactions between adolescents and their interdependence with
naturally occurring pain in an observational study. Participants
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completing a 3-week hiking expedition in the Arctic Circle provided
daily reports of interaction with others and ratings of pain. In this
context, we focus specifically on (i) how the experience of pain is re-
lated to social integration and tie formation (pain popularity, pain
homophily), and (ii) whether pain is “contagious”, that is, whether
interacting with others in pain increases the likelihood of reporting
similar pain experiences.

1.1. Pain and social integration

Empirical research suggests that chronic and recurrent pain in
adults and adolescents negatively affects social relationships. For ex-
ample, regularly experiencing pain is linked to having fewer friends,
worse peer relationship quality, victimisation, and social problems
within the family unit (see Forgeron et al., 2010, 2011 for a systematic
review; Smith and Osborn, 2007, 2013; Lewandowski et al., 2007;
Snelling, 1994). Among the main mechanisms thought to underlie this
relation in adolescents is the decreased likelihood of interacting with
peers when in pain (Forgeron et al., 2010). Pain hinders the ability to
take part in social activities and interactions as well as decreases the
willingness to interact, with self-isolation being a negative coping me-
chanism for pain. At the same time, others might withdraw from in-
teraction with adolescents in pain, as they are seen as less likable and
less fun to spend time with (Forgeron et al., 2010).

However, the relation between experiencing acute pain and inter-
action frequency is likely to vary with sex (Keogh, 2006, 2009, 2012).
Females and males tend to differ in their coping strategies for pain, with
females being more likely to seek social support and share their ex-
periences than males (Keogh, 2006; Bartley and Fillingim, 2013). Re-
latedly, cultural beliefs about masculinity and femininity influence the
perception and social acceptability of expressing pain across gender
(ibid.). For example, a recent study found sex differences in the en-
coding of pain-communicative body postures (Walsh et al., 2017).
These perceptual differences, in turn, are likely to affect how males and
females in pain are treated by others (Keogh, 2006). Another study
found that males' pain tolerance increased only when in the presence of
male, but not female, friends, which the authors speculate may be
driven by cultural beliefs regarding competitiveness and the male
prerogative to tolerate pain (Edwards et al., 2017; Walsh et al., 2017).
In the context of our study, this leads us to hypothesise that being in
pain will lead to decreased interaction with other expedition partici-
pants. This relation should be especially strong for boys.

1.2. Social contagion of pain

Recent experimental evidence suggests that pain may have the ca-
pacity to be socially transmitted (Martin et al., 2015). In this experi-
mental study, participants reported increased pain intensity when they
observed a familiar other experiencing the same type of pain. The hy-
pothesised mechanism for this finding is based on empathy. Empathy is
the capability to understand the personal experience of another person,
often coupled with affective responses (Goubert et al., 2005). In the
context of empathy for pain, it has been shown that observing another
person in pain elicits similar neuronal responses as if the observer were
experiencing this pain themselves (Singer et al., 2004), providing a
neuronal basis for empathy.

Further, past research suggests that women tend to empathise more
than men do (Han et al., 2008), and that women are more expressive of
their pain (Walsh et al., 2017). In the context of our study, this leads us
to hypothesise that interacting with a peer reporting a particular type of
pain leads to a heightened probability of reporting the same type of
pain. In light of previously found sex differences in empathy and pain
communication, we believe this relation will be especially strong for
girls.

As we elaborate in the next section, a common confounder in ob-
servational studies on social influence is homophily, the tendency of

people to have ties to similar others. While we are not aware of studies
that specifically analyze pain-homophily, similarity-attraction theory
predicts that people seek out contact with others that have common
experiences (McPherson et al., 2001). Similarity is presumed to lead to
facilitation of communication and improved understanding of similar
others. Homophily on distressing experiences has previously been
analysed, for example, on negative affect (Schaefer et al., 2011) or
victimisation from bullies (Lodder et al. 2016). Thus, we hypothesise
that adolescents in our study tend to seek contact with others who
experience similar levels and/or types of pain.

1.3. Research design

Research using observational data on the relation between pain and
network position faces difficult empirical challenges, known from net-
work studies in other domains (Christakis and Fowler, 2007; Cohen-
Cole and Fletcher, 2008; Lyons, 2011). Disentangling cause and effect,
that is whether network position predicts individual attributes or vice
versa, is not trivial, as multiple psychosocial mechanisms can lead to the
same cross-sectional outcome (Shalizi and Thomas, 2011; Steglich
et al., 2010). Connected individuals suffering from similar types or in-
tensity of pain could be a result of social transmission of pain (con-
tagion), but also of selecting interaction partners that were already si-
milar in the first place (homophily). Likewise, the association of social
isolation and pain might be explained by ostracism of individuals in
pain (decreasing popularity), as well as by social isolation leading to
more intense pain experiences (Smith and Osborn, 2007). Additionally,
unmeasured heterogeneous exogenous causes can lead to similar net-
work patterns. In this case, common experiences lead, at the same time,
to being socially connected and experiencing pain; for example, living
in the same neighbourhood can lead to being socially connected as well
as being subject to the same environmental stressors, such as pollution
or noise.

Consequently, studies on the relation between networks and in-
dividual outcomes require longitudinal data in conjunction with mul-
tivariate statistical models that simultaneously model network evolu-
tion and changes in individual outcomes to distinguish cause and effect.
Equally, tendencies of networks to evolve endogenously, such as re-
ciprocity or clustering/transitivity need to be taken into account
(Shalizi and Thomas, 2011; Steglich et al., 2010). At the same time,
data collection should ensure that heterogeneous environmental influ-
ences are absent, i.e. that all study participants are exposed to the same
exogenous factors that can influence the dependent variable.

We present here a study design that explicitly addresses these dif-
ficult requirements to investigate longitudinal, bidirectional interac-
tions between pain and social network position, leveraging promising
tools from social network analysis (Snijders et al., 2010). Stochastic
actor-oriented models (SAOMs) allow the simultaneous analysis of the
evolution of networks, as well as change in actor attributes; for ex-
ample, changes in social interactions in a group of individuals, changes
in their experiences of pain, and the temporally contingent relation of
these observations. The SAOM continuous time approach enables dis-
entangling of different network mechanisms that result in the same
cross-sectional outcome: namely, selection versus influence.

In this study, we combine this method with temporally high-re-
solution data in an isolated but real-world setting. Late adolescents
participating in a physically demanding, three-week hiking expedition
in Greenland's Arctic Circle reported daily on their social interactions
and pain experiences. Participants were exposed to the same environ-
mental factors each day and interacted only with other members of the
expedition group, allowing tight statistical control for potentially con-
founding heterogeneous influences. We analyze how reported pain and
social connectedness are linked, and whether similarity of pain ex-
perienced by connected interaction partners is based on pain homo-
phily or contagion.

We tested three hypotheses: 1) individuals report fewer interactions

P. Block et al. Social Science & Medicine 196 (2018) 47–55

48



https://isiarticles.com/article/116069

