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Abstract 

Pain, defined as “an unpleasant sensory and emotional experience associated with actual 

or potential tissue damage, or described in terms of such damage” (Merskey & Bogduk, 

1994, p. 210), is a central clinical issue among older persons. Many older adults undergo 

several painful medical and surgical procedures, yet it remains uncertain whether social 

support influences an older person’s experience and expression of pain when undergoing 

such procedures. This study, therefore, was aimed to investigate the role of social support 

in pain experiences and expressions among community-dwelling older adults. The study 

was carried out within the framework of the communications model of pain, which 

emphasizes the role of social factors in the experience and expression of pain. A within-

subjects research design involving three social support conditions was employed during a 

laboratory pain induction task: in the first condition, no social support person was 

present; in the second, a stranger (i.e., the experimenter) was present; in the third, an 

immediate adult family member (e.g., spouse, offspring) was present. Subjective and 

objective indices of pain were collected, including pain threshold and tolerance, self-

reported pain ratings, and non-verbal facial expression scores. In the condition where 

participants were in the presence of a stranger, participants reported the pain to be 

significantly less unpleasant compared to when they were alone. Non-verbal pain 

expressions were significantly more intense when participants were with their family 

member. When they were with a family member, participants expressed significantly 

more happiness compared to when they were alone. As well, participants expressed 

significantly less fear when they were alone compared to when they were with a stranger. 
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Compared to males, females were shown to have lower pain tolerance, more intense non-

verbal pain expressions, more expressed neutral states, more expressed happiness, and 

less expressed anger. These sex differences were not found to significantly interact with 

social support conditions for any of the dependent variables. The impact of other 

demographic and relationship characteristics between the older person and their chosen 

immediate family member on these pain indices was also explored. Findings from the 

exploratory analyses showed that the perceived importance of the family member to the 

participant and the instrumental support provided by the family member predicted a 

significant amount of variance in pain threshold. Unique contributions of this 

investigation comprise of the focus on older adults and the examination of facial 

expressions. It would be of interest to pursue research investigating social influences in 

larger, more representative samples as well as specific populations of interest such as 

older adults affected by dementia. Investigations of the role of social support in clinical 

settings would help determine the generalizability of the findings from this experimental 

investigation. Overall, these results suggest that social parameters are important 

contributors to the communications model of pain and that they should be taken into 

consideration when assessing and managing pain among older adults.  
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1. INTRODUCTION 

1.1 Overview 

Pain is defined by the International Association for the Study of Pain (IASP) as 

“an unpleasant sensory and emotional experience associated with actual or potential 

tissue damage, or described in terms of such damage” (Merskey & Bogduk, 1994, p. 

210). Conceptualizations of pain have evolved from early simplistic models that equate 

pain as having a direct one-to-one correspondence with tissue damage (Descartes, 1985) 

to intricate and comprehensive theories that account for the role of biological, 

psychological, and social factors in the pain experience. Of central importance is Melzack 

and Wall’s (1965) gate control theory of pain, which transformed our understanding of 

pain by suggesting that the nervous system plays an active role in the modulation of the 

pain experience. The biopsychosocial approach, consistent with the gate control theory, 

provided elaborations on the contribution of psychological and social parameters in the 

pain experience (e.g., Hadjistavropoulos et al., 2011). These psychological and social 

parameters are the central focus of this investigation.  

Pain is a frequent clinical issue among older adults, and is of particular research 

importance given that it frequently remains undertreated and undermanaged in this 

population (Ferrell et al., 2001; Hadjistavropoulos, Hunter, & Fitzgerald, 2009; 

Hallingbye, Martin, & Viscomi, 2011; Prowse, 2006). Many biological, psychological, 

and social differences exist between younger adults (i.e., often operationalized to 

represent ages between 18 and 64 years) and older adults (i.e., over the age of 65 years). 

Specifically, age-related changes in pain experience among older adults have been 
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documented (Gibson & Farrell, 2004; Helme & Gibson, 2001; Lautenbacher, Kunz, 

Strate, Nielson, & Arendt-Nielson, 2012). The research examining age-related changes in 

pain expression is limited (i.e., Kunz, Mylius, Schepelmann, & Launtenbacher, 2008), 

although evidence from this research suggests that pain expressions do not change 

significantly with increasing age. Therefore, research findings on pain experience and 

expression among younger adults may not generalize to older persons due to biological, 

psychological, and social differences between the two age groups. Research findings on 

pain among older adults are not as extensive as they are for younger persons. As such, 

there is a clear need for additional research. 

Of the many social factors that influence pain, social support, in particular, has 

been found to impact experimental pain indices among children (e.g., Chambers, Craig, 

& Bennett, 2002; Vervoot et al., 2011; Vervoot et al., 2008) and younger adults (e.g., 

Brown, Sheffield, Leary, & Robinson, 2003; Karmann, Lautenbacher, Bauer, & Kunz, 

2014; Master et al., 2009). However, little experimental research examining the 

relationship between pain and social support among older adults has been conducted. 

Thus far, despite clinical lore and findings with children and younger adults, the role of 

social support in improving pain and pain-related responses among older persons 

experiencing acute pain or movement-related exacerbations of chronic pain has not been 

adequately investigated. This area of investigation is of importance because, within the 

framework of person-centered care, it is often suggested that the family (as a source of 

social support) be involved in painful/discomforting pain management procedures, yet 
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the potential benefits of social support among older adult clients have not been 

empirically investigated. 

The purpose of this study was to examine the impact of social support on pain 

experience and expression among community-dwelling older adults. Specifically, the 

study was aimed to investigate the effect of social support condition (i.e., alone, stranger, 

family) on pain experience (i.e., pain threshold, pain tolerance, self-reported pain ratings) 

and expression (i.e., pain-related facial expressions of pain and emotional states 

accompanying pain, including happiness, sadness, anger, surprise, fear, disgust). As 

recommended by recent research (Melchior et al., 2016), sex differences were taken into 

consideration within our investigation of social support on pain. The role of demographic 

and relationship characteristics between older persons and their immediate family 

member (e.g., spouse, offspring) on pain experience and expression was also explored. 

1.2 Pain 

1.2.1 Early frameworks of pain 

The IASP definition of pain emphasizes the psychological nature of pain in that it 

highlights emotional parameters in addition to physical parameters. Yet the recognition of 

the individual and subjective nature of pain is a relatively recent development. Early 

conceptualizations of pain were based on Descartes’ 17th century mechanical 

conceptualization of the human body (Descartes, 1985; Melzack, 1993; Melzack & Katz, 

2004; Melzack & Wall, 1965). Based on Descartes’ mechanistic conceptualization, pain 

was originally thought to be transmitted via ascending pathways that projected signals 

from the periphery to the brain. Pain experiences were, therefore, conceptualized as being 
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equivalent in magnitude to the severity of tissue injury. The brain, in contrast, was simply 

viewed as a passive recipient of signals. Descending pathways from the central to the 

peripheral nervous system were not thought to influence pain experiences. Since the 

central nervous system was not afforded an active role in pain modulation, these early 

conceptualizations could not explain the well-documented role of psychological (e.g., 

attention, mood, cognitive appraisals) and social factors in the pain experience 

(Hadjistavropoulos et al., 2011; Melzack & Wall, 2008). 

1.2.2 Gate control theory of pain 

Relatively simplistic explanations of complex pain phenomena continued to 

dominate until the second half of the 20th century, at which time the gate control theory 

of pain was proposed by Melzack and Wall (1965). This theory transformed our 

understanding of pain. Melzack and Wall (1965) suggested that a gating mechanism, 

located in the level of the substantia gelatinosa of the dorsal horns in the spinal cord, 

modulates pain signals. More specifically, two types of ascending fibers modulate the 

pain experience. That is, small-diameter A myelinated fibers transmit nociceptive 

messages leading to pain. On the other hand, excitation of large-diameter C unmyelinated 

fibres increases the inhibitory effect of the nociceptive message, thus closing the pain 

“gate”. Importantly, Melzack and Wall (1965) also suggested that the central nervous 

system plays an active role in modulating pain experiences. That is, the theory indicates 

that descending transmissions from the brain influence the gating mechanism. 

Specifically, sensory-discriminative, motivational-affective, and cognitive-evaluative 

neural networks (e.g., attention, mood, cognitive appraisals) were theorized to have an 
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influence on the modulation of pain (Melzack & Casey, 1968). This theory revolutionized 

conceptualizations of pain and, thus, encouraged researchers to pursue a more 

comprehensive understanding of pain by examining the influence of psychological (e.g., 

attention, mood, cognitive appraisals) and social (e.g., social support) factors in pain 

experiences. The gate control theory is strongly supported by a wide range of research 

evidence from studies focusing on both physiological mechanisms as well as 

psychological and social influences on the pain experience (e.g., Asmundson & Wright, 

2004; Basbaum & Fields, 1984; Hadjistavropoulos et al., 2011; Humphries, Johnson, & 

Long, 1996; Julien & Marchand, 2006; Mendell, 2014; Moayedi & Davis, 2013; Sufka & 

Price, 2002). 

The gate control theory was more recently supplemented by the neuromatrix 

model of pain (Melzack, 1999; Melzack & Katz, 2004). The neuromatrix model of pain 

explains phenomena, such as phantom limb pain (i.e., pain is experienced as if it is 

originating from an amputated limb that is no longer there), in which pain occurs in the 

absence of tissue stimulation. The neuromatrix model posits that pain can be associated 

with a pattern of nerve impulses generated by a widely distributed neural network in the 

brain (i.e., the neuromatrix). Specifically, repeated cyclical processing of inputs from the 

body can result in such patterns being impressed upon the neuromatrix which is, in turn, 

capable of producing output that can be perceived as pain (even in the absence of external 

stimulation). This pattern of nerve impulses, called the body-self neuromatrix, is 

determined partly by genetics and partly through past pain experiences. Initial studies 
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have led to support for the neuromatrix model (e.g., Apkarian, Hashmi, & Baliki, 2011; 

Iannetti & Mouraux, 2010; Tracey & Mantyh, 2007). 

1.2.3 Biopsychosocial approach to pain 

The biopsychosocial conceptualization of pain, consistent with the gate control 

theory, elaborates on the role of social and psychological parameters to the pain 

experience (Hadjistavropoulos et al., 2011; Melzack & Wall, 2008). Several models have 

been developed according to the biopsychosocial approach, including the operant model 

(e.g., Fordyce, 1976; Fordyce, Shelton & Dundore, 1982; Gatzounis, Schrooten, 

Crombez, & Vlaeyen, 2012; Jolliffe & Nicholas, 2004), Glasgow model (e.g., Waddell, 

1987; 1991; 1992; Waddell, Main, Morris, DiPaoloa & Gray, 1984; Waddell, Newton, 

Henderson, Somerville, & Main, 1993), biobehavioural model (e.g., Turk, Meichenbaum, 

& Genest, 1983), fear avoidance model (e.g., Asmundson, Norton, & Norton, 1999; 

Lethem, Slade, Troup, & Bentley, 1998; Vlaeyen, & Linton, 2000; Vlaeyen & Linton, 

2012), communal coping model of catastrophizing (e.g., Sullivan, Adams, & Sullivan, 

2004; Thorn, Ward, Sullivan, & Boothby, 2003), and intimacy model (e.g., Cano & 

Williams, 2010). These models have in common an emphasis on the role of social and 

psychological parameters (e.g., social support, attention, mood, cognitive appraisals) in 

understanding pain experience and expression. 

1.2.4 Communications model of pain 

More recently, biopsychosocial influences on pain experiences have been 

summarized in a model that emphasizes the social and communicative parameters of 

pain: the communications model of pain (Craig, 2009; Hadjistavropoulos & Craig, 2002; 
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Hadjistavropoulos, Craig, & Fuchs-Lacelle, 2004; Hadjistavropoulos et al., 2011; 

Prkachin & Craig, 1995).  The model includes three steps based on an earlier 

conceptualization by Rosenthal (1982): (A) internal experience of pain; (B) encoding of 

pain in expressive behaviour; and (c) decoding of pain by observers. 

Step A: Internal experience of pain. The first step in the communications model 

of pain comprises a person’s individual and subjective experience of pain, which is 

initiated by a noxious stimulus (Craig, 2009; Hadjistavropoulos et al., 2011). The initial 

sensory nociceptive message, interpreted as pain, incorporates sensory, affective, 

cognitive, and social features. Compared to sensory, affective, and cognitive features of 

pain, social parameters, such as social relationships, social isolation, and social 

reinforcement of pain and illness behaviours, have not received as much research 

attention (Craig, 2009; Hadjistavropoulos et al., 2011; Krahé, Springer, Weinman, & 

Fotopoulou, 2013). The social features of the internal experience of pain are many.  

Importantly, pain can also be influenced by situational factors (Craig, 2009). When a 

person experiences the physical sensations of pain, the source of social support (e.g., 

alone, stranger, family) available may impact the overall experience (e.g., Brown, 

Sheffield, Leary, & Robinson, 2003; Karmann, Lautenbacher, Bauer, & Kunz, 2014; 

Master et al., 2009). For instance, Master and colleagues (2009) found that participants 

reported lower levels of pain unpleasantness in the presence of a significant other when 

compared to being in the presence of a stranger or to not being in the presence of a social 

support person. In addition, people bring to the pain experience their own predispositions 

and personal history (Craig, 2009). Previous research has identified important individual 
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difference variables in the experience of pain (e.g., Bartley & Fillingim, 2013; Fillingim, 

King, Ribeiro-Dasilva, Rahim-Williams, & Riley, 2009; Hadjistavropoulos et al., 2011; 

Melchior, Poisbeau, Gaumond, & Marchand, 2016; Yong, Bell, Workman, & Gibson, 

2003; Yong, Gibson, de L. Horne, & Helme, 2001).  For instance, females have been 

shown to be more sensitive to pain, as measured by threshold, tolerance, and ratings 

(Fillingim et al., 2009). As another example, a person may have developed specific pain 

attitudes that predispose him or her to be more cautious than the average person in the 

face of pain (Yong et al., 2003; Yong et al., 2001). 

Step B: Encoding of pain. The second step in the communications model of pain 

involves the expression of pain in the form of verbal and non-verbal expressions (Craig, 

2009; Hadjistavropoulos et al., 2011). Primarily controlled expressions of pain include 

language and skilled social and physical actions; primarily automatic expressions of pain, 

on the other hand, include paralinguistic vocalizations, body posture, guarded and 

coordinated actions, and facial expressions (Craig, 2009). Facial expressions are 

especially communicative of a person’s pain experience (Craig, 2009; Craig, Prkachin, & 

Grunau, 1992; Prkachin & Craig, 1995; Williams, 2002). As Craig (2009) states, “Of the 

many non-verbal sources of information available, facial activity has the most immediacy 

and impact. Faces are highly visible, people typically attend to them closely, and they 

display considerable plasticity, hence a tremendous range of information can be 

available” (p. 27). Facial expressions therefore hold an important amount of relevant 

information during pain. Some level of control can be exerted over non-verbal pain 

expressions (Craig, Versloot, Goubert, Vervoot, & Crombez, 2010), but subtle 
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differences exist between genuine and fake non-verbal pain expressions (e.g., Craig, 

Hyde, & Patrick, 1991; Hadjistavropoulos, Craig, Hadjistavropoulos, & Poole, 1996; Hill 

& Craig, 2002; Ruben & Hall, 2013). Verbal expressions of pain, on the other hand, are 

more likely subject to situational and demand characteristics (Craig et al., 2010; 

Hadjistavropoulos & Craig, 2002). Individual difference variables, including sex 

differences, may also play an important role in this step of the communications model of 

pain. Females, for instance, have been reported to display more verbal and non-verbal 

expressions of pain compared to males (e.g., Fillingim et al., 2009). Research has also 

demonstrated that the presence of others can affect pain expressions in a variety of ways 

(e.g., Karmann et al., 2014; Krahé et al., 2013; Peeters & Vlaeyen, 2011; Sambo, 

Howard, Kopelman, Williams, & Fotopoulou, 2010; Vigil & Coulombe, 2011). For 

example, pain expressions are displayed to a greater degree when family members are 

present compared to when strangers are present (Karmann et al., 2014). This issue relates 

to questions addressed through the present investigation. 

Step C: Decoding of pain by others. The third step in the communications 

model of pain includes observers’ interpretation of the person’s expressions of pain and 

the potential to take action that could palliate or, in some instances, worsen the pain 

experience (Craig, 2009; Hadjistavropoulos et al., 2011). Since non-verbal pain 

expressions are primarily automatic, they may be more difficult for observers to decode 

given their more ambiguous nature (Hadjistavropoulos & Craig, 2002). In contrast, verbal 

pain expressions are more likely subject to situational and demand characteristics and, in 

turn, may be more easily decoded by observers (Hadjistavropoulos & Craig, 2002). The 
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decoding of pain is influenced by observer characteristics such as belief systems, 

attitudes, biases, personal learning experiences, pain socialization, shared knowledge, and 

pain catastrophizing (Craig, 2009). According to Craig (2009), the observer’s reaction 

could also vary depending on the target person’s expression of pain. As well, the 

relationship between the observer and the person experiencing pain would be expected to 

have a major influence on the observer’s decoding of pain and ensuing acts of care 

(Craig, 2009). Family relationships and other close relationships would differ in their 

impact on the pain experience from relationships between a person experiencing pain and 

a health care professional. Consistent with this idea, cancer patients have reported that 

helpful and supportive acts from family members are different from those thought to be 

helpful and supportive coming from a healthcare professional (e.g., Arora, Finney Rutten, 

Gustafson, Moser, & Hankins, 2007; Dakof & Taylor, 1990). 

1.2.5 Summary 

As the nature of pain became better understood, our theories and models of pain grew to 

be more complex and comprehensive. Thus, our conceptualization of pain has evolved 

from simplistic models that equate pain to the magnitude of peripheral tissue injury to 

intricate models that account for the role of biological, psychological, and social factors 

in the pain experience. The communications model of pain further emphasizes the role of 

social factors by focusing on interpersonal factors important to the experience and 

expression of pain. Since this study was aimed to investigate the role of social support in 

pain experience and expression, it was carried out within the framework of the 

communications model of pain. In the presence of a support person, it was anticipated 
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that non-verbal pain expressions would increase because these automatic expressions of 

pain are more likely to arouse empathy from others (Bastian, Jetten, Hornsey, & Leknes, 

2014). On the other hand, it was anticipated that verbal pain expressions would decrease 

in the presence of a support person because these more controlled expressions of pain 

reflect the beneficial effect of social support on the management of the actual pain 

experience (Bastian et al., 2014). 

1.3 Pain and Emotions 

Pain is an emotional experience. The emotional component of pain is highlighted 

by the well-established definition of pain proposed by IASP (Merskey & Bogduk, 1994), 

which describes the experience of pain in terms of both its physical and emotional 

components. As mentioned earlier, Melzack and Wall (1968) postulated that there were 

three neural networks that modulated pain. These neural networks comprise the sensory-

discriminative, motivational-affective, and cognitive-evaluative dimensions of pain. The 

motivational-affective dimension is the one which is most closely associated with 

emotion, and this neural system has been demonstrated to be empirically and clinically 

distinct from the sensory-discriminative neural system (Kulkarni et al., 2005; Lumley et 

al., 2011). 

While distinct, the neural systems nevertheless work in parallel and are intimately 

connected. Brain mechanisms associated with the emotional processing of pain have been 

identified (Wiech & Tracey, 2009) and pain is influenced by the valence and level of 

arousal produced by emotions (Lumley et al., 2011). The valence corresponds to the 

negative-positive, or the unpleasant-pleasant, dimension of emotions. In general, negative 
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emotions decrease pain threshold and pain tolerance levels, while positive emotions 

increase pain threshold and pain tolerance levels (Lumley et al., 2011). The level of 

arousal produced by these emotions, however, interacts with the valence of that emotion 

to determine an individual’s pain perception. High arousal levels produce exacerbated 

pain among those experiencing negative emotions and inhibited or suppressed pain levels 

among those experiencing positive emotions, but these effects are not always found when 

the arousal level of a given emotion is low (Rhudy, Bartley, & Williams, 2010; Rhudy, 

Williams, McCabe, Russell, & Maynard, 2008). In addition, in accordance with the 

communications model of pain (Hadjistavropoulos & Craig, 2002; Hadjistavropoulos et 

al., 2011), emotions have been identified as playing an important role in pain 

communication (Lumley et al., 2011). For instance, emotional states such as disgust, 

anger, fear, and happiness have been shown to be associated with pain expressions (Hale 

& Hadjistavropoulos, 1997). This investigation involved the examination of the impact of 

social support on emotional expressions. 

1.4 Pain in Older Adults 

Pain is a frequent clinical problem among older adults. Determining pain 

prevalence rates among older persons is a complex and multifaceted process, further 

complicated by the lack of consistency across studies in the circumstances of pain under 

study: current pain, pain over the last six months, and so on. In their review of eleven 

field studies examining pain prevalence across the lifespan, Helme and Gibson (2001) 

reported pain prevalence rates among persons over the age of 65 years as ranging from 

25% to 88%. In a more recent Canadian study, Ramage-Morin (2008) reported chronic 
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pain prevalence rates as 27% for community-dwelling older adults (specifically, 24.4% 

for those aged 65 to 74 years; 29.9% for those aged 75 to 84 years; and 29.5% for those 

aged 85 years or older) and 38% for older adults living in long-term care institutions 

(specifically, 37.3% for those aged 65 to 74 years; 40.7% for those aged 75 to 84 years; 

and 36.2% for those aged 85 years or older). These prevalence rates were significantly 

higher than those reported for persons aged 18 to 64 years (i.e., 16%). Irrespective of the 

precise figures, most investigators seem to agree that chronic pain prevalence is high in 

older persons (Gibson & Lussier, 2012; Helme & Gibson, 2001; Ramage-Morin, 2008). 

Above and beyond chronic pain, older persons experience a high number of medical 

conditions (e.g., frequent fall-related injuries) that result in numerous medical and 

surgical procedures that involve acute pain (e.g., Prowse, 2006; Siffleet, Young, 

Nikoletti, & Shaw, 2007; Stotts et al., 2007; Titler et al., 2003). This investigation 

involves an acute experimental pain induction task with potential for generalizability in 

medical settings. 

Functional ability, subjective well-being, and quality of life among older adults 

may be compromised among those who experience pain (Jakobsson, Hallberg, & 

Westergren, 2004; 2006; Jakobsson, Klevsgård, Westergren, & Hallberg, 2003; Şimşek et 

al., 2010; Thomas, Peat, Harris, Wilkie, & Croft, 2004; Willman, Petzäll, Östberg, & 

Hall-Lord, 2012). For instance, Ramage-Morin (2008) reported that Canadian older 

adults who reported an increase in pain over a two-year period had greater odds of being 

unhappy when compared to those who did not report an increase in pain. Specifically, 

among community-dwelling older adults, those reporting an increase from no or mild 



14 
 
pain to moderate pain were twice as likely to be unhappy; on the other hand, older adults 

reporting an increase from no or mild pain to severe pain were six times more likely to be 

unhappy (Ramage-Morin, 2008). Simsek and colleagues (2010) found that older adults 

reporting pain also reported significantly lower health-related quality of life and life 

satisfaction than older adults not reporting pain. A total of 163 people, with 54% 

reporting pain, participated in Simsek et al’s (2010) study. Despite its staggering 

prevalence and deleterious impact, pain among older persons continues to be 

underassessed, under-researched, and undertreated (Carr & Goudas, 1999; Falzone, 

Hoffmann, & Keita, 2013; Ferrell et al., 2001; Hadjistavropoulos et al., 2009; Hallingbye 

et al., 2011; Martin, Williams, Hadjistavropoulos, Hadjistavropoulos, & MacLean, 2005; 

Prowse, 2006). 

Pain experience and expression among younger adults have been extensively 

examined and, recently, increased focus on older persons has begun to emerge (Gibson & 

Lussier, 2012). One of the reasons for this increased interest in pain among older adults  

is that research among younger individuals cannot necessarily be generalized to older 

persons because of the many biological (e.g., possible age-related effects on pain 

thresholds due to nervous system changes [Yezierski, 2012]), psychological (e.g., 

increased stoicism about pain [Yong et al., 2001; Yong et al., 2003]), and social 

differences (e.g., documented age-related social isolation [Cornwell & Waite, 2009])  that 

exist between the two age groups (Gibson & Chambers, 2004; Gibson & Lussier, 2012; 

Lautenbacher, Kunz, Strate, Nielsen, & Arendt-Nielsen, 2012). 
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Several age-related changes in pain experience among older adults have been 

identified (Gibson & Farrell, 2004; Helme & Gibson, 2001; Lautenbacher et al., 2012). 

First, pain threshold tends to increase somewhat in older age (Gibson & Farrell, 2004; 

Lautenbacher et al., 2012). Second, although this finding is not perfectly consistent, pain 

tolerance tends to decrease over the lifespan (Gibson & Farrell, 2004; Lautenbacher et al., 

2012). Importantly, impairments in the functioning of the endogenous pain inhibitory 

systems among older adults indicate a predisposition toward sensitization. Namely, while 

the pain system may activate more slowly among older adults (i.e., higher pain 

thresholds), once the pain system is activated, pain may escalate more quickly (i.e., lower 

pain tolerance) and produce more prevalent pain symptoms (Edwards, Fillingim, & Ness, 

2003; Gibson & Farrell, 2004; Larivière, Goffaux, Marchand, & Julien, 2007; 

Lautenbacher et al., 2012; Riley, Robinson, Wise, Myers, & Fillingim, 2010; 

Washington, Gibson, & Helme, 2010). Thus, findings among younger adults cannot be 

generalized to older persons since the research points to changes in the pain experience 

with increasing age. 

The social context of the older person may also impact pain communication. 

Although pain experiences differ as a function of age, communicative (social) pain 

expressions appear to remain relatively stable across age (Kunz, Mylius, Schepelmann  

Lautenbacher, 2008). The finding that facial expressions of pain are relatively stable 

across age groups mirrors similar findings that facial expressions of happiness, sadness, 

and anger are also relatively stable across age groups (e.g., Levenson, Carstensen, Friesen 

& Ekman, 1991; Magai, Consedine, Krivoshekova, Kudadjie-Gyamfi, & McPherson, 
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2006; Malatesta-Magai, Jonas, Shepard, & Culver, 1992). Yet, research examining pain 

expressions within the specific population of older adults is quite limited (i.e., Kunz et 

al., 2008), especially when compared to the amount of research investigating pain 

expressions among children and younger adults. Pain expressions among older adults 

therefore warrant more research attention. 

1.5 Pain and Social Support 

Research focusing on the social modulation of pain is an important area of study. 

Although the cognitive and affective processes (e.g., attention, mood, cognitive 

appraisals) in the pain experience have been repeatedly examined, the social processes 

have received considerably less attention (Krahé et al., 2013). Moreover, examination of 

the social modulation of pain has been fairly limited to clinical settings and focused on 

chronic pain (Krahé et al., 2013). It would be important to investigate these processes in 

the experimental laboratory where many confounding parameters can be controlled for. 

One important issue related to the social modulation of pain is the role of social 

support. The term social support was introduced in the research literature in the 1970s 

(Williams, Barclay, & Schmied, 2004). The conceptualization, definition, and 

measurement of the term have been challenging because of its multifaceted and intricate 

nature (Barrera, 1986; Gottlieb & Bergen, 2010; Hupcey, 1998; Williams et al., 2004). 

Several, sometimes competing, definitions of the term have been proposed. As a result, 

these definitions often lack clarity. Nonetheless, Cohen, Gottlied, and Underwood (2000) 

provide the following well-cited definition of social support: "...the social resources that 
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persons perceive to be available or that are actually provided to them by nonprofessionals 

in the context of both formal support groups and informal helping relationships..." (p. 4). 

Two theoretical models of social support, the buffering model and the main-effect 

model, are the most comprehensive and frequently relied upon conceptualizations of the 

construct (Williams et al., 2004). According to the buffering model, social support 

moderates life stress. For instance, increased social support can be a protective factor by 

reducing the harmful effects of specific stressful events and by facilitating coping 

(Williams et al., 2004). Conversely, according to the main-effect model, social support is 

theorized to directly benefit well-being by fulfilling basic social needs (Thoits, 1982; 

Williams et al., 2004). Evidence for both models has been found, yet conceptual 

differences between the models exists (Cohen & Wills, 1985). Specifically, social support 

as a response to specific stressful life events is highlighted in the buffering model, while 

the continuous nature of social support is stressed in the main-effect model (Williams et 

al., 2004). This investigation is associated with the buffering model of social support 

given that acute pain most closely aligns with the notion of a specific stressful event 

emphasized within the buffering model. 

Social support has been conceptualized as comprising three facets: (a) social 

embeddedness (i.e., variables such as social ties, social integration, and social networks); 

(b) actual social support (i.e., the mobilization and expression of acts of social support 

from others; and (c) perceived social support (i.e., the belief that one is connected to and 

has available support from others; Barrera, 1986; Gottlieb & Bergen, 2010; Hupcey, 

1998; Williams et al., 2004). These distinctions are important because each facet has been 
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shown to impact distinct processes. For example, perceived social support plays a larger 

role than actual social support in the buffering model of social support (Cohen & Wills, 

1985; Gottlieb & Bergen, 2010). Evidence has also demonstrated that perceived social 

support is consistently shown to be negatively related to distress (Barrera, 1986). Hence, 

perceived social support within the buffering model is an important facet that should be 

explored in experimental studies of acute pain. In this study, perceived social support was 

assessed while holding actual support constant. 

Several other distinctions have been identified as important when measuring 

social support. For example, sources (e.g., family, friends, neighbours, strangers) and 

types (e.g., emotional, instrumental, informational) of social support can vary (Barrera, 

1986). Moreover, quantitative adequacy (i.e., whether the amount of support provided is 

adequate) and qualitative adequacy (i.e., whether the quality of support provided is 

adequate) have been postulated as central measurements of social support (Gottlieb & 

Bergen, 2010). For example, if the quality of the social support provided is clumsy, 

unsuitable, or overcontrolling, then the effects of social support on the person receiving it 

may be neutral or negative rather than positive (Gottlieb & Bergen, 2010). In 

experimental paradigms, a distinction can also be made between social support persons 

who offer passive support (i.e., when the social support person is not allowed to verbally 

communicate with the person undergoing the acute pain procedure) versus active support 

(i.e., when the social support person verbally communicates with the person undergoing 

the acute pain procedure in an explicitly supportive fashion; Brown et al., 2003). In this 



19 
 
study, support persons were directed to provide passive support as verbal communication 

was limited. 

1.5.1 Clinical studies of pain and social support 

A strong relationship between social support and pain has been found in 

naturalistic settings (Brown et al., 2013; Krahé et al., 2013). For example, social support 

(typically in the form of the presence of a significant other) reduces acute labor pain (e.g., 

Chalmers, Wolman, Nikodern, Gulmezoglu, & Hofmeyer, 1995; Cogan & Spinnato, 

1988; Copstick, Taylor, Hayes, & Morris, 1986; Hodnett, 2000; Klaus, Kennel, 

Robertson, & Sora, 1986; Lidderdale & Walsh, 1998; Niven, 1985), cardiac pain (e.g., 

Fontana, Kerns, Rosenberg,, & Colonese, 1989; King, Reis, Porter, & Norsen, 1993), 

cancer pain (e.g., Zaza & Baine, 2002), and postoperative pain (e.g., Con, Linden, 

Thompson, & Ignasweski, 1999; Kulik & Mahler, 1989). However, these naturalistic 

studies are limited. Namely, social support and possible confounding variables (e.g., 

distraction) are not identified (Brown et al., 2003). For these reasons, highly controlled 

experimental studies, allowing for better control of potentially confounding variables, are 

warranted.  In addition, a focus on older adult participants was intended to help determine 

the extent to which findings with younger persons generalize to this population. 

1.5.2 Experimental studies of pain and social support 

Much of the research on the impact of social support on pain in experimental, 

rather than clinical, settings began with a study by Brown and colleagues (2003). These 

researchers conducted a study among 101 undergraduate students (52 males, 49 females) 

who were between 17 and 21 years old. A self-report pain rating of intensity was 
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administered using a 10-point scale (1 = none, 10 = extreme). In the support conditions, 

participants were either in the presence of a friend or a stranger. Participants and support 

persons were placed in one of three conditions: (1) active support (i.e., ‘to support the 

participant engaging in the task as much as possible before and during the task’); (2) 

passive support (i.e., ‘to not speak to or make eye contact with the participant engaging in 

the task’); and (3) interaction (i.e., ‘to interact with the participant engaging in the task as 

much or as little as they liked’). As a control condition for the experiment, 14 participants 

were placed in an alone condition in which they were not in the presence of a support 

person. 

Overall, participants in the active support and passive support conditions reported 

lower levels of pain than those in the interaction and alone conditions. Interestingly, there 

were no reported differences between the support condition in which the participant was 

with a friend and the support condition in which the participant was with a stranger. This 

finding demonstrates that the social support provided by a friend may be qualitatively 

similar to the social support provided by a stranger. Social support from a friend or from 

a stranger seems to mitigate the sensory component of the pain experience when 

compared to a condition in which participants received no social support. While this 

study provides some support for the mitigating effects of social support on pain intensity, 

measures of the affective component of pain or of pain expressions were not included. 

Master and colleagues (2009) explored the possibility that mental representations 

of a social support person could influence pain experience just as effectively as the 

physical presence of a social support person. Participants included 25 females who were 
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in a relationship with a significant other for at least 6 months. Measures included pain 

unpleasantness as measured by the Gracely Box Scale (Gracely & Kwilosz, 1988; 

Gracely, McGrath, & Dubner, 1978a; 1978b). The seven conditions consisted of social 

support manipulations: (1) holding their significant other’s hand; (2) holding a male 

stranger’s hand; (3) holding an object; (4) viewing their significant other’s photograph; 

(5) viewing a male stranger’s photograph; (6) viewing a photograph of an object; and (7) 

viewing a fixation crosshair. 

Results indicated that when participants were holding their significant other’s 

hand, their pain unpleasantness difference scores were significantly lower than when 

participants were holding a stranger’s hand or an object. Similarly, when participants 

viewed a photograph of a significant other, their pain unpleasantness difference scores 

were also significantly lower than when participants viewed a stranger’s photograph or a 

photograph of an object. The findings from this study indicate that the social support 

provided by a significant other may mitigate the affective component of the pain 

experience to a greater extent than the social support provided by a stranger. This finding 

is in contrast to that of Brown and colleagues’ (2003) research, which did not 

demonstrate differences between the social support provided by a stranger and a friend. 

However, the relationship between friends is qualitatively different than the relationship 

between significant others. These findings suggest that social support in the form of a 

significant other may be more effective in mitigating pain than social support in the form 

of a friend or a stranger. However, neither of these studies examined the impact of social 

support on pain expressions. 
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Most recently, Karmann and colleagues (2014) investigated the role of social 

support in pain expression among younger adults. Participants included 63 couples in 

long-term relationships of at least 6 months with a mean age of 39.9 years (SD = 13.5 

years). Measures included pain intensity ratings and pain expressions using the Facial 

Action Coding System (FACS; Ekman & Friesen, 1976). Over three separate sessions, 

participants took part in an alone condition and two support conditions. The first support 

condition involved a significant other and the second support condition involved a 

stranger. For both support conditions, the support person was present in the room but had 

limited interaction with the participant. 

The authors reported that pain intensity ratings were not significantly different 

across conditions. Similarly, the types of facial expressions across conditions were not 

significantly different. The degrees of facial expressiveness, however, were significantly 

different across conditions. Specifically, degrees of facial expressiveness were 

significantly higher when participants were in the presence of a significant other when 

compared to participants who were in the presence of a stranger or who were alone. 

While Master and colleagues (2009) found differences in the affective component of pain 

between significant other and stranger support conditions, Karmann and colleagues 

(2014) did not find significant differences in the sensory component of pain between the 

same conditions. These findings suggest that social support may differentially impact the 

sensory and affective component of the pain experience. 

Experimental studies of pain and social support among healthy participants have 

examined the impact of different sources of social support on pain (i.e., pain threshold, 
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pain tolerance, self-reported pain rating) and pain expression (i.e., pain and emotion-

related facial expressions). Namely, the impact of social support in the form of a 

significant other (Eisenberger et al., 2011; Karmann et al., 2014; Master et al., 2009; 

Younger, Aron, Parke, Chatterjee, & Mackey, 2010), stranger (Borsook & MacDonald, 

2010; Brown et al., 2003; Eisenberger et al., 2011; Jackson, Iezzi, Chen, Ebnet, & Eglitis, 

2005; Karmann et al., 2014; Kleck et al., 1976; Master et al., 2009; Sullivan et al., 2004; 

Vervoot et al., 2011; Vervoot et al., 2008; Vlaeyen et al., 2009; Sambo et al., 2010; 

Stanke & Ivanec, 2010; Younger et al., 2010), friend (Brown et al., 2003; Kleck et al., 

1976; McClelland & McCubbin, 2008), or parent (Vervoot et al., 2008; Vervoot et al., 

2011) on pain experience and/or expression has been investigated. Researchers have most 

often compared the pain experience and expression of participants in these support 

conditions to conditions in which participants have no support person (Borsook & 

MacDonald, 2010; Brown et al., 2003; Eisenberger et al., 2011; Jackson et al., 2005; 

Karmann et al., 2014; Kleck et al., 1976; Master et al., 2009; McClellend & McCubbin, 

2008; Sambo et al., 2010; Stanke & Ivanec, 2010; Sullivan et al., 2004; Vervoot et al., 

2011; Vlaeyen et al., 2009; Younger et al., 2010). A few researchers have also directly 

compared the effect of one support condition with another support condition (Brown et 

al., 2003; Eisenberger et al., 2011; Karmann et al., 2014; Master et al., 2009; Vervoot et 

al., 2008; Younger et al., 2010). 

The effect of social support on pain experience and expression has been 

demonstrated with manipulations involving the physical presence of a support person 

who is either interacting with the participant (e.g., Borsook & MacDonald, 2010; Brown 
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et al., 2003; Jackson et al., 2005) or not interacting with the participant (e.g., Brown et 

al., 2003; Karmann et al., 2014; McClelland & McCubbin, 2008; Sambo et al., 2010; 

Stanke & Ivanec, 2010; Sullivan et al., 2004; Vlaeyen et al., 2009). The act of being 

observed by a support person from behind a one-way mirror has also been examined 

(e.g., Kleck et al., 1976; Vervoot et al., 2008; Vervoot et al., 2011). More recently, 

experimental manipulations have also involved hand-holding by a support person (e.g., 

Master et al., 2009) and photographs of a support person (e.g., Eisenberger et al., 2011; 

Master et al., 2009; Younger et al., 2010). 

Experimental studies examining the impact of different sources of social support 

on pain among healthy participants has focused on two primary age-related groups: (1) 

children (e.g., Vervoot et al., 2008; Vervoot et al., 2011) and (2) younger adults, of which 

most are undergraduate students enrolled in an introductory psychology course (e.g., 

Borsook & MacDonald, 2010; Brown et al., 2003; Jackson et al., 2005; Kleck, et al., 

1976; McClelland & McCubbin, 2008; Stanke & Ivanec, 2010; Sullivan et al., 2004; 

Younger et al., 2010), but of which a few are university students and employees (e.g., 

Master et al., 2009; Vlaeyen et al., 2009) or an unspecified group of younger adults (e.g., 

Eisenberger et al., 2011; Karmann et al., 2014; Sambo et al., 2010). Among younger 

adults, the reported mean ages range from 19.97 years (McClelland & McCubbin, 2008) 

to 39 years (Karmann et al., 2014). For studies in which age ranges were provided by the 

authors, only four out of the thirteen studies identified included participants over the age 

of 30 years (Karmann et al., 2014; Master et al., 2009; Sambo et al., 2010; Stanke & 

Ivanec, 2010), with the oldest participant being 50 years old (Sambo et al., 2010). 



25 
 
Although findings from healthy children and younger adults are important in our 

understanding of the influence that social support may have on pain experience and 

expression, studies of this nature should also be carried out among healthy older adults, 

especially given that older adults may differ from children and younger persons in their 

experience and expression of pain (Gibson & Chambers, 2004; Gibson & Lussier, 2012; 

Lautenbacher et al., 2012). Research on experimental studies of pain and social support 

among healthy older adults (i.e., aged 65 years or older) was not identified in the 

literature. Studies within this area of research are therefore warranted. 

1.5.3 Summary 

Previous research seems to indicate that, compared to conditions with a friend, a 

stranger, or an alone condition, conditions with a significant other may mitigate pain 

experience indices to a greater extent among young adults (Brown et al., 2003; Master et 

al., 2009). However, these findings are inconsistent across studies (e.g., Karmann et al., 

2014). Findings also suggest that young adults may display pain expressions to a greater 

extent in the presence of a significant other when compared to a friend or a stranger 

(Karmann et al., 2014). In sum, these studies demonstrate that different sources of social 

support produce differences in pain experience and pain expression variables among 

young persons. 

1.6 Purpose 

Within the framework of person-centered care, it is often suggested that the 

family as a source of social support be involved in patient assessment, management, and 

treatment (e.g., Edvardsson et al., 2010; Nolan, 2001; Williams, Hadjistavropoulos, 
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Ghandehari, Yao, & Lix, 2013). Experimental research findings among younger adults 

support the idea that social support in the form of a family member (e.g., significant 

other, parent) impacts pain and pain-related outcomes (e.g., Brown et al., 2003; Karmann 

et al., 2014; Kleck et al., 1976; Master et al., 2009). To date, experimental research 

examining social support among older adults has not been documented. Thus far, it is 

uncertain whether social support in the form of a family member would be beneficial in 

improving pain and pain-related outcomes among older adults undergoing medical and/or 

surgical procedures. Given that pain experience differs among older adults when 

compared to younger adults and that scant research examining age differences in facial 

expressions of pain exists, related research with older participants is therefore important 

to pursue. 

This study is a laboratory investigation of the effect of social support on pain 

experience and expression among community-dwelling older adults. The study is related 

to work by Karmann and colleagues (2014). These investigators examined the impact of 

three social support conditions (i.e., alone, stranger, significant other) on types and 

degrees of facial expressions of pain in a sample of healthy younger adults (i.e., average 

age was 40 years old). Although Karmann et al.'s (2014) study provides a framework for 

the present investigation, they differ in important ways. First, this study involves the 

examination of the impact of social support on pain experience and expression within the 

specific population of older adults. Second, characteristics of the older person’s 

relationship with the family member were assessed to determine whether such 

characteristics affect an older person’s pain experience and expression. Third, in addition 
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to FACS indices of pain expressions, this study involved comparisons of the percentage 

of emotional and neutral facial displays during baseline and pain states using advanced 

automated computer software (i.e., FaceReader). 

1.7 Hypotheses 

It was expected that the different sources of social support (i.e., alone, stranger, 

family) would differentially impact pain indicators (i.e., pain threshold, pain tolerance, 

pain intensity, pain unpleasantness, non-verbal pain expressions, non-verbal emotional 

expressions). Specifically, experimental hypotheses were as follows: 

a) Pain threshold and tolerance scores were expected to be highest in the family 

condition and lowest in the alone condition. 

b) Pain intensity and unpleasantness were expected to be lowest in the family 

condition and highest in the alone condition. 

c) Increased intensity of non-verbal facial expressions was expected to be 

greatest in the family condition and lowest in the alone condition. 

To the extent that the data allowed, exploratory analyses were planned to examine 

the effect of relationship type (i.e., spouse vs. non-spouse) as well as demographic and 

relationship characteristics on pain under the family condition. 

2. METHODOLOGY 

2.1 Participants 

 Power analyses using G*Power (Faul, Erdfelder, Buchaner, & Lang, 2009) 

indicated that a sample size of 86 participants would be adequate to detect medium-sized 

effects for a within-subjects research design involving three conditions (i.e., alone, 
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stranger, family). This power calculation assumed a 1-beta of .80 and an alpha level (α) 

of .05. Given that several analyses were conducted, power calculations were completed 

for each analysis. The analysis requiring the greatest number of participants (i.e., a one-

way within-subjects multivariate analysis of variance [MANOVA] involving three 

factors) was used to determine the sample size. 

Exclusion criteria for target participants (i.e., TPs) included (a) age of less than 60 

years because the focus of the study was on older adults; (b) living in an institution 

because the focus of the study was on community-dwelling adults; and (c) use of 

analgesics medication within the past 24 hours because these medications may 

temporarily alter pain threshold and tolerance levels (Arendt-Nielsen et al., 2012; Escher 

et al., 2007; Kindler et al., 2011; Koltzenburg, Pokorny, Gasser, & Richarz, 2006; Naidu, 

Sunil Kumar Reddy, Usha Rani, & Ramesh Kumar Rao, 2011). 

 Recruitment of TPs was achieved through word-of-mouth, online advertisements, 

posters, and group announcements (e.g., seniors gatherings, church gatherings). 

Moreover, the pool of research participants of the Centre on Aging and Health was 

utilized. TPs made arrangements for their chosen immediate family member who served 

as the family participant (i.e., FP). 

All participants (i.e., both TPs and FPs) provided informed consent (see Appendix 

B and Appendix C) prior to participation. Personal information and individual responses 

during the study were kept confidential. Participants were provided with a small 

monetary compensation (i.e., $50 for pairs of TPs and FPs) for their participation in the 

study. 
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2.2 Equipment 

2.2.1 Advanced thermal stimulator 

The advanced thermal stimulator, developed by Medoc Advanced Medical 

Systems Ltd. (Ramat Yishay, Israel), allows for the production of safe levels of thermal 

pain. The thermode, with a 30mm2 metal plate, can be placed on a participant’s skin to 

heat or cool the skin to precise and programmable levels. Temperatures between 0°C and 

55°C, increasing or decreasing at a rate of up to 8°C per second, can be produced. 

In this study, TPs completed three tasks (i.e., pain threshold, pain tolerance, 5-trial 

pain-induction task) for each social support condition (i.e., alone, stranger, family) with 

the advanced thermal stimulator. TPs were asked to experience thermal pain up to 50°C. 

Similar thermal cut-off limits have been used in studies involving older persons (Neziri et 

al., 2011; Pickering, Jourdan, Eschalier, & Dubray, 2002). During the pain threshold and 

pain tolerance tasks, TPs were provided with a manual trigger that allowed them to 

immediately discontinue the task (i.e., return to a baseline temperature of 32°C at a rate 

of 7°C per second).  TPs did not have the manual trigger during the 5-trial pain-induction 

task; instead, they were informed to verbally state that they would like to discontinue the 

task for the experimenter to immediately abort the task. 

2.2.2 Video recording equipment 

A high-definition video camera was used to record TPs’ facial expressions during 

the pain-induction task for each of the three conditions (i.e., alone, stranger, family). 

2.3 Measures 

2.3.1 Telephone pre-screen questionnaire 
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Prior to agreeing to participate in the study, TPs completed a pre-screen 

questionnaire over the telephone (see Appendix D). This pre-screen questionnaire 

included all exclusion criteria listed above. 

2.3.2 Demographic information sheet 

TPs and FPs were asked to complete a demographic information sheet (see 

Appendix E) comprised of questions about age, sex, level of education, and presence of a 

chronic pain condition. 

2.3.3 Relationship information sheet 

Based on previous studies involving the examination of social support among 

older persons (e.g., Kriegsman, van Eljk, Penninx, Deeg, & Boeke, 1997; Siu & Phillips, 

2002), a series of questions about the nature of the relationship between the TP and the 

FP were administered (see Appendix F). Questions evaluated the frequency of contact 

that the TP has with the FP (i.e., question 1 and 2), the perceived importance of the FP to 

the TP (i.e., question 3), and the frequency of emotional and instrumental support that the 

TP receives from the FP (i.e., questions 4 and 5). 

2.3.4 Pain threshold 

The thermode was placed on the TP’s non-dominant forearm. To determine pain 

threshold, the thermode was set at a baseline of 32°C and increased by 0.7°C per second. 

The thermode was heated to a maximum of 50°C and remained at this temperature for a 

maximum of five seconds. TPs were instructed to terminate the task by pressing the 

manual trigger as soon as they felt any pain or discomfort (see Appendix H for 

standardized instructions). Once the manual trigger was pushed, the temperature 
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immediately began to decrease at a rate of 7°C per second. TPs’ pain threshold was 

operationalized as the temperature of the thermode (in °C) at the time when TPs 

terminated the task. If TPs did not terminate the task prior to the final five seconds at the 

maximum temperature of 50°C, then TPs’ pain threshold was operationalized as the 

maximum temperature reached (i.e., 50°C). The pain threshold task was repeated two 

times to obtain an averaged pain threshold (e.g., Thibodeau, Welch, Katz, & Asmundson, 

2013) for each condition (i.e., alone, stranger, family). 

2.3.5 Pain tolerance 

The thermode was placed on the TP’s non-dominant forearm. To determine pain 

tolerance, the thermode was set at a baseline of 32°C and increased by 0.7°C per second. 

The thermode was heated to a maximum of 50°C and remained at this temperature for a 

maximum of five seconds. TPs were instructed to terminate the task as soon as they felt 

that the pain had become intolerable (see Appendix I for standardized instructions). Once 

the manual trigger was pushed, the temperature immediately began to decrease at a rate 

of 7°C per second. TPs’ pain tolerance was operationalized as the temperature of the 

thermode (in °C) at the time when TPs terminated the task. If TPs did not terminate the 

task prior to the final five seconds at the maximum temperature of 50°C, then TPs’ pain 

tolerance was operationalized as the maximum temperature reached (i.e., 50°C). The pain 

tolerance task was repeated two times to obtain an averaged pain tolerance (e.g., 

Thibodeau et al., 2013) for each condition (i.e., alone, stranger, family). 

2.3.7 Descriptor Differential Scales (DDS) 
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The Descriptor Differential Scales (see Appendix G; DDS; Gracely & Kwilosz, 

1988), pain intensity (e.g., extremely intense, moderate, faint) and pain unpleasantness 

(e.g., very intolerable, very unpleasant, slightly unpleasant), have twelve verbal 

descriptors each. They were developed using a psychophysical approach. That is, for 

each scale, the verbal descriptors were quantified and anchored to correspond with a 

number on a ratio scale based on psychophysical stimulus intensities (Gracely & 

Kwilosz, 1988). 

The DDS scales have been documented as both reliable and valid (Atkinson et al., 

1998; Doctor, Slater, & Atkinson, 1995; Gracely & Kwilosz, 1988; Gracely et al., 1978a; 

1978b). Test-retest reliability has been established as satisfactory and has ranged from 

0.78 to 0.82 (Gracely & Kwilosz, 1988). The pain intensity scale has been shown to be 

sensitive to small changes in pain intensity (Doctor et al., 1995). The pain intensity and 

pain unpleasantness scale have also been demonstrated to effectively discriminate 

between sensory and affective dimensions of pain, respectively (Gracely et al., 1978b). 

Specifically, Gracely and colleagues (1978b) reported that reductions in anxiety through 

diazepam administration led to changes in affective ratings of pain but did not lead to 

changes in sensory ratings of pain, suggesting that these two scales measure independent 

dimensions. 

In this study, participants were asked to select which verbal descriptor from each 

scale best described their current pain experience. A total of five pain intensity ratings 

and pain unpleasantness ratings were completed for each condition (i.e., alone, stranger, 

family). Participants were asked to complete these ratings at the end of each of the five 
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trials of the pain-induction task (see below for description). Participants were also asked 

to provide a baseline pain intensity rating and a baseline pain unpleasantness rating for 

the first of the three conditions. 

2.3.8 Facial Action Coding System (FACS) 

The Facial Action Coding System (FACS; Ekman & Friesen, 1976; Ekman, 

Friesen, & Hager, 2002) is an objective, fine-grained measure of facial activity. The 

FACS evaluates 41 discrete muscle movements (or combinations of muscle movements) 

based on the functional anatomy of facial muscles (Ekman & Friesen, 1976). These 

discrete muscle movements, called action units (AUs; e.g., brow lowering, cheek raising, 

lip tightening, nose wrinkling), can be coded for their frequency and intensity by trained 

coders (Ekman et al., 2002). 

The FACS has been established as a reliable measure for assessing pain-related 

facial expressions (Craig & Patrick, 1985; Hill & Craig, 2002). Interrater reliability is 

strong for pain-related AUs (i.e., 85%; Craig & Patrick, 1985). The FACS has also been 

established as a valid measure for assessing pain-related facial expressions (Craig & 

Patrick, 1985; Hill & Craig, 2002; Kunz et al., 2008; LeResche, 1982; Hale & 

Hadjistavropoulos, 1997; Prkachin, 1992). For instance, facial expressions of pain have 

been differentiated from baseline facial expressions (Hale & Hadjistavropoulos, 1997). In 

addition, reliable differentiation (i.e., type, frequency, and intensity of AUs) between 

genuine and faked displays of pain has been reported (Hill & Craig, 2002). Older persons 

have also been reported to demonstrate facial expressions of pain that are comparable to 

those of younger persons (Kunz et al., 2008). Several AUs have been related to pain (e.g., 
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AU4 [brow lower], AU6 [cheek raise], AU7 [lid tighten], AU9 [nose wrinkle], AU10 

[upper lid raise], AU12 [lip pucker], AU20 [lip stretch], AU25 [lips part], AU26 [jaw 

drop], AU27 [mouth stretch], AU43 [eyes closed], and AU45 [blink]; e.g., Craig & 

Patrick, 1985; LeResche, 1982; Prkachin, 1992). Of these, AU4, AU6, AU7, AU9, 

AU10, and AU43 have been found to be related to pain most consistently (Prkachin, 

1992; Prkachin & Solomon, 2008). 

As validated by previous research (Prkachin, 1992; Prkachin & Solomon, 2008; 

Rocha, Prkachin, Beaumont, Hardy, & Zumbo, 2003), video segments were coded for 

maximum intensity of the AUs most consistently related to pain (i.e., AU4, AU6, AU7, 

AU9, AU10, AU43) and four categories of non-verbal pain expression were included: (1) 

brow lowering (i.e., AU4); (2) orbit tightening (i.e., AU6 and AU7); (3) levator 

tightening (i.e., AU9 and AU10); and (4) closing of the eye (i.e., AU43). The maximum 

intensity score for brow lowering, orbit tightening, and levator tightening ranged from 0 

(i.e., no facial action) to 5 (i.e., maximum facial action) and for closing of the eye ranged 

from 0 (i.e., eye closure not present) to 1 (i.e., eye closure present). For each video 

segment, the maximum intensity score for each category was summed to create a non-

verbal pain expression score (i.e., ranging from 0 to 16). Video segments included the 

final 8 seconds of the baseline period as well as the 4 seconds prior to and following the 

peak of stimulation during each trial of the pain induction task (see below for description) 

for each condition (i.e., alone, stranger, family). 

Interrater reliability was established by randomly selecting and recoding 15% of 

video segments to determine the Pearson correlation for AU intensity between the two 
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coders. Pearson correlations of 0.70 or higher were considered acceptable for this study. 

In the present investigation, the Pearson correlation of the non-verbal pain expression 

scores was .95. 

2.3.9 FaceReader 

The FaceReader, developed by Noldus Information Technology Inc. (Leesburg, 

Virginia, United States), is computer software which uses an automated system to 

analyze video segments of human faces. The FaceReader examines faces on a frame-by-

frame basis to classify facial expressions into one of six emotional categories (i.e., 

happiness, sadness, anger, surprise, fear, disgust) or as a neutral state. These six 

emotional categories comprise basic core emotions identified as distinct (Ekman, 1992a; 

Ekman, 1992b; Izard, 1992) through the use of FACS. For this study, the FaceReader was 

employed to classify facial expressions into each emotional category for all baseline and 

pain state task video segments. 

The FaceReader has been employed to analyze facial expressions in a variety of 

research studies (e.g., Chentsova-Dutton & Tsai, 2010; Choliz & Fernandez-Abascal, 

2012; Cohen, Morrisson, & Callaway, 2013; Terzis, Moridis, & Economides, 2010). The 

FaceReader software has also demonstrated good reliability and validity (Choliz & 

Fernandez-Abascal, 2012; Cohen, Morrisson, & Callaway, 2013; Terzis, Moridis, & 

Economides, 2010). For example, a high rate of percent agreement (i.e., 87%) between 

FaceReader measurements and researcher judgments in classifying facial expressions has 

been reported. Percent agreement rates were found to vary across emotions: happiness 

(90%), fear (87%), surprise (82%), sadness (79%), anger (71%), and disgust (70%; Terzis 
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et al., 2010). In addition, researchers have established the FaceReader as technology that 

is accurate in detecting significant differences in the implicit and explicit measurements 

of facial expressions based on experimental conditions designed to elicit specific 

emotional responses (Danner, Sidorkina, Joechl, & Duerrschmid, 2014; Lewinski, 

Fransen, & Tan, 2014; Terzis et al., 2010). 

2.4 Procedure 

TPs completed a pre-screen questionnaire, over the telephone, to assess study 

eligibility. If they were eligible, TPs were asked to come to the Health Psychology 

Laboratory at the University of Regina, accompanied by their FPs, to participate in the 

study. 

Upon arrival, the nature and purpose of the study was explained to participants. 

Specifically, they were informed that they were participating in a study examining the 

impact of social support on pain experiences and expressions among community-

dwelling older adults. The TP was asked to participate in a pain threshold, pain tolerance, 

and 5-trial pain-induction task (see below for description) in three separate conditions: (1) 

alone; (2) in the presence of a stranger (i.e., stranger); and (3) in the presence of a family 

member (i.e., family). The FP was asked to participate only in the condition in which the 

TP is in the presence of a family member and was informed that they would not directly 

participate in any of the pain tasks. TPs and FPs were informed that they would be video 

recorded throughout the completion of the pain tasks. 

Verbal and written consent was obtained from the TP and FP prior to 

participation. Once consent was obtained, TPs and FPs completed the demographic 
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information sheet. TPs also provided responses to questions about relationship 

characteristics. A demonstration of the advanced thermal stimulator and the manual 

trigger was then provided to TPs and FPs. The pain tasks began once the experimenter 

confirmed that the TP and, in the family condition, that the FP understood the instructions 

relevant to each pain task. 

TPs took part in each condition (i.e., alone, stranger, family) in an order which 

was counterbalanced across participants. For all conditions, the TP received the same 

standardized instructions (see Appendix H, Appendix I, and Appendix J). The FP also 

received the same standardized instructions describing the pain tasks for the family 

condition. For each condition, TP positioning was different. Specifically, in the alone 

condition, the TP was asked to look ahead throughout the pain tasks. For the stranger 

condition, the TP and the experimenter were seated approximately 2 meters apart in order 

to maintain eye contact, but the TP was discouraged from verbally communicating with 

the experimenter. For the family condition, the TP and the FP were seated approximately 

2 meters apart in order to maintain eye contact, but the TP was discouraged from verbally 

communicating with the FP. This protocol is similar to the one used in previous research 

examining social support (Karmann et al., 2014). 

 The thermode was placed on the TP’s non-dominant forearm. The precise 

location of the thermode on the forearm varied across conditions (i.e., near the wrist, on 

the mid-forearm, near the elbow) and the placement order was counterbalanced across 

participants. Each placement was approximately one inch apart. This placement 

differentiation across conditions was carried out to ensure that participants did not 
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become sensitized to the thermal pain stimuli. This method has been successfully used in 

previous research investigating responses to thermal pain (Karmann et al., 2014). 

2.4.1 Baseline measures 

For the first of the three conditions, the thermode was heated to a baseline 

temperature of 32°C and held at that temperature for 240 seconds. At the end of this 

baseline period, TPs completed the baseline DDS ratings (i.e., pain intensity, pain 

unpleasantness). 

2.4.2 Pain measures 

Following the baseline period and the completion of the baseline DDS ratings, the 

pain threshold and pain tolerance tasks were completed (see Methods section for 

description of tasks and Appendix H and Appendix I, respectively, for standardized 

instructions). Next, the 5-trial pain-induction task was completed (see Appendix J for 

standardized instructions).  

For the pain-induction task, the thermode was heated from the baseline 

temperature of 32°C to the peak temperature of 48°C at a rate of 0.7°C per second. The 

peak temperature (i.e., 48°C) was then be held constant for ten seconds before returning 

to the baseline temperature (i.e., 32°C) at a rate of 7°C per second. The baseline 

temperature (i.e., 32°C) was held constant for ten seconds before another trial began. TPs 

completed five pain trials for a total of approximately 240 seconds. At the end of each of 

the five pain trials, TPs were asked to provide self-report pain ratings (i.e., DDS ratings). 

Specifically, TPs were instructed to provide pain ratings 4 seconds following the start of 
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each of the five temperature peaks (i.e., 48°C). The experimenter prompted TPs to report 

their pain ratings by saying “report”. 

Following the completion of the first condition, the thermode was moved to the 

second forearm placement and participants began the second randomized condition. 

Following the completion of the second condition, the thermode was moved to the third 

forearm placement and participants began the third randomized condition. The three pain 

tasks (i.e., pain threshold, pain tolerance, 5-trial pain-induction task) were repeated for 

each of the three conditions (i.e., alone, stranger, family). The duration of the three pain 

tasks for each condition was approximately 10 to 15 minutes. Altogether, the study took 

between 60 and 90 minutes. 

2.5 Statistical Analyses 

2.5.1 Data checking 

Prior to analysis, all dependent variables (i.e., pain threshold, pain tolerance, pain 

intensity, pain unpleasantness, non-verbal pain expression, non-verbal emotional 

expression [i.e., neutral states, happiness, sadness, anger, surprise, fear, disgust]) were 

examined for accuracy of data entry, missing values, univariate outliers, normality of the 

distributions, and multivariate outliers. 

2.5.2 Data preparation 

 Once accuracy, missing values, outliers, and normality had been addressed, 

average scores were calculated across pain trials in each social support condition (i.e., 

alone, stranger, family) for each of the pain threshold and tolerance, self-report pain 

rating (i.e., pain intensity, pain unpleasantness), and non-verbal facial expression (i.e., 
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non-verbal pain expression, non-verbal emotional expression) variables. Average scores 

for the non-transformed and transformed variables were calculated. 

2.5.3 Demographic and relationship characteristics 

Frequencies and descriptive statistics (i.e., mean, standard deviation) were 

calculated for demographic (i.e., sex, age, education, chronic pain) and relationship (e.g., 

importance of FP to TP) characteristics for all TPs and FPs. 

2.5.4 Manipulation check: Effectiveness of advanced thermal stimulator 

To confirm the effectiveness of the thermal pain stimulator in inducing pain, 

paired samples t-tests were conducted to compare each baseline condition to pain states 

in each social support condition (i.e., alone, stranger, family) with respect to the 

following variables: (1) pain intensity; (2) pain unpleasantness; and (3) non-verbal pain 

expression. Higher scores during the pain states, as compared to baseline states, would 

confirm the effectiveness of the thermal pain stimulator in inducing pain for all pain-

related dependent variables. 

2.5.5 Analyses 

For planned analyses, a series of 3 (social support conditions: alone, stranger, 

family) x 2 (sex: male, female) mixed-design multivariate analyses of variance 

(MANOVAs) were conducted to examine global effects on variables. Sex was included 

in the analyses because of recent recommendations in the literature to consider sex 

differences in studies examining the influence of psychological and social factors on pain 

(Melchior et al., 2016). When Mauchly’s test indicated that the assumption of sphericity 

was violated at the multivariate level of analysis, degrees of freedom were corrected 
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using Greenhouse-Geisser estimates of sphericity. To test Hypothesis I (i.e., the effect of 

social support on pain threshold and tolerance), the dependent variables included two 

pain variables: (1) pain threshold and (2) pain tolerance. To test Hypothesis II (i.e., the 

effect of social support on self-reported pain ratings), the dependent variables included 

two pain variables: (1) pain intensity and (2) pain unpleasantness. To test Hypothesis III 

(i.e., the effect of social support on non-verbal facial expression), the dependent 

variables, for the first MANOVA, included (1) non-verbal pain expression scores and, for 

the second MANOVA, included (1) neutral states scores; (2) happiness scores; (3) 

sadness scores; (4) anger scores; (5) surprise scores; (6) fear scores; and (7) disgust 

scores. 

A 3 (social support conditions) x 2 (sex) mixed-design analysis of variance 

(ANOVAs) was conducted to examine specific effects on individual variables. Univariate 

significance was then followed by a series of pairwise comparisons (i.e., least significant 

difference) to examine mean differences between the three social support conditions (i.e., 

alone, stranger, family). Given that several pairwise comparisons were conducted for 

significant ANOVAs, a conservative alpha level of .01 was used to minimize the 

probability of Type I errors. 

2.5.6 Additional exploratory analyses 

Additional exploratory analyses were conducted. These exploratory analyses were 

conducted to examine if demographic and relationship characteristics predict pain 

threshold and tolerance, self-reported pain ratings, non-verbal facial expressions recorded 
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in the family condition. Hence, pain variables recorded during the other two conditions 

(i.e., alone, stranger) were not included in these analyses. 

To explore the effect of demographic and relationship characteristics on pain 

variables, regression analyses were carried out. For each regression, a different pain 

variable recorded during the family condition was entered as the dependent variable: (1) 

pain threshold; (2) pain tolerance; (3) pain intensity; (4) pain unpleasantness; (5) non-

verbal pain expression; (6) neutral states scores; (7) happiness scores; (8) sadness scores; 

(9) anger scores; (10) surprise scores; (11) fear scores; and (12) disgust scores. 

Demographic characteristics (with the exception of the TP’s sex which was considered in 

the aforementioned MANOVAs and ANOVAs) were entered as the independent 

variables in the first regression and relationship characteristics were entered as the 

independent variables in the second regression. A conservative approach to the 

regressions was used. That is, if the full model was significant, each variable’s unique 

contribution to the regression was evaluated after all other variables were entered into the 

equation. Given that several univariate tests were conducted, a conservative alpha level of 

.01 was used to minimize the probability of Type I errors. 

A final exploratory analysis was conducted to determine whether relationship type 

(i.e., spouse vs. non-spouse) related to any of the dependent variables. This analysis 

involved the calculation of biserial correlations between spouse vs. non-spouse status and 

all dependent variables: (1) pain threshold; (2) pain tolerance; (3) pain intensity; (4) pain 

unpleasantness; (5) non-verbal pain expression; (6) neutral states scores; (7) happiness 
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scores; (8) sadness scores; (9) anger scores; (10) surprise scores; (11) fear scores; and 

(12) disgust scores. 

3. RESULTS 

3.1 Data Checking 

3.1.1 Accuracy of data entry 

 All dependent variables were screened for accuracy of data entry through the 

examination of descriptive statistics. Values for each variable were within range. Means 

and standard deviations for each variable were plausible. 

3.1.2 Missing data  

All dependent variables were screened for missing values through the 

examination of descriptive statistics. Missing values were identified for pain 

unpleasantness in the alone condition for one participant. Missing values were also 

identified for non-verbal pain expression in the family condition for one participant. 

Finally, missing values for each of the non-verbal emotional expressions (i.e., neutral 

states, happiness, sadness, anger, surprise, fear, digust) were identified in the baseline 

condition for two participants, in the alone condition for one participant, in the stranger 

condition for four participants, and in the family condition for one participant. All 

reported missing values accounted for less than 5% of cases. Thus, missing values were 

replaced using mean substitution. For all variables, missing values were replaced by the 

series mean. 

3.1.3 Univariate outliers 
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All dependent variables were examined for outlying values in baseline and social 

support conditions (i.e., alone, stranger, family). As recommended by Tabachnick and 

Fidell (2013), cases in which standardized z-scores exceeded 3.29 were considered as 

potential outliers. Outlier values were identified for pain threshold, pain tolerance, pain 

intensity, pain unpleasantness, non-verbal pain expression, happiness scores, anger 

scores, fear scores, and disgust scores. All reported outlier values accounted for less than 

5% of cases. The influence of outlier values was therefore reduced by (1) changing 

outlying scores to a less deviant score and (2) by transforming outlying scores and, in 

turn, changing any remaining outlying scores on the transformed variables to a less 

deviant score. 

Tabachnick and Fidell’s (2013) recommendation for changing an outlying score is 

to change the raw score to a score that is one unit larger or smaller than the next most 

extreme case in the distribution. This change did not effectively remedy outliers for the 

non-transformed variables. Therefore, outliers for non-transformed variables were instead 

assigned a raw score equal in value to the next most extreme case. At this value, many of 

the participant’s variable values were no longer found to be outlying scores. For some of 

the variables (i.e., pain tolerance, pain intensity, pain unpleasantness, non-verbal pain 

expression, fear scores, disgust scores), the selected replacement procedure was repeated 

until all outlier values were remedied. 

Transformations were also conducted for all variables comprising of outlying 

scores in the original data set. When these transformations were carried out, the selected 

transformation procedure was applied for that same variable across baseline and social 
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support conditions (i.e., alone, stranger, family). Following transformations, values for 

pain threshold, happiness scores, and anger scores were no longer found to be outliers. 

Tabachnick and Fidell’s (2013) recommendation was applied to the remaining outlying 

scores for the transformed variables (i.e., pain tolerance, pain intensity, pain 

unpleasantness, non-verbal pain expression, neutral states scores, sadness scores, fear 

scores, disgust scores) and, in cases when this recommendation did not remedy the 

outlying scores, these scores were instead assigned a raw score equal in value to the next 

most extreme case. Once again, the selected replacement procedure was repeated until all 

outlying values were remedied (i.e., pain intensity, pain unpleasantness, fear scores, 

disgust scores). 

3.1.4 Normality of the distributions 

Through examination of histograms, skewness and kurtosis statistics, normal 

probability plots, and detrended normal probability plots, all dependent variables (i.e., 

pain threshold, pain tolerance, pain intensity, pain unpleasantness, non-verbal pain 

expression, non-verbal emotional expression [i.e., neutral states, happiness, sadness, 

anger, surprise, fear, disgust]) were identified as not meeting the assumption of 

normality. In each case, transformations (i.e., square root, logarithmic, inverse) were 

performed to address issues of skewness and kurtosis. 

Pain threshold and pain tolerance were found to be negatively skewed to a 

substantial degree and to have some degree of positive kurtosis. For these variables, 

reflected logarithmic transformations resulted in distributions which most closely 

approached a normal distribution. Reflected square root transformations resulted in 



46 
 
distributions which most closely approached a normal distribution for pain intensity and 

pain unpleasantness, both of which were found to be negatively skewed to a moderate 

degree and to have some degree of positive kurtosis. Non-verbal pain expression scores 

were found to be positively skewed to a moderate degree and to have some degree of 

positive kurtosis. In this case, square root transformations led to distributions which most 

closely approached a normal distribution. Finally, examination of the non-verbal 

emotional expression scores (i.e., neutral states scores, happiness scores, sadness scores, 

anger scores, surprise scores, fear scores, disgust scores) revealed substantial positive 

skew and some degree of positive kurtosis. A square root transformation adequately 

addressed the skewness of these distributions. 

All subsequent analyses were conducted with both non-transformed and 

transformed variables in order to determine if changes in significance occurred. In cases 

where no differences were found in level of significance, the non-transformed results 

were reported. 

3.1.5 Multivariate outliers 

 Because Mahalanobis distance is sensitive to the normality of a distribution, 

Tabachnick and Fidell (2013) recommend conducting transformations prior to the 

detection of multivariate outliers. These transformations ensure that data more closely 

approach a normal distribution prior to the detection of multivariate outliers. Thus, as 

noted above, the normality of distributions for all dependent variables was assessed 

before examining the data for multivariate outliers. Thereafter, the data were analyzed for 
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the presence of multivariate outliers using Mahalanobis distance with p < .001. 

Multivariate outliers were not identified for any of the independent variables. 

3.2 Data Preparation 

3.3.1 Pain threshold and tolerance 

An average pain threshold score and an average pain tolerance score was 

calculated for each condition (i.e., alone, stranger, family) using the two repetitions of the 

pain threshold task from each condition (e.g., Thibodeau et al., 2013): (1) pain threshold 

and (2) pain tolerance. 

3.3.2 Self-reported pain ratings 

Self-report pain ratings were calculated for the baseline and pain states for each 

condition (i.e., alone, stranger, family). For the pain states, an average of the scores from 

each of the five trials was calculated. For the planned analyses, two scores were used for 

the baseline and pain states for each condition (i.e., alone, stranger, family): (1) pain 

intensity and (2) pain unpleasantness. 

3.3.3 Non-verbal facial expressions 

A non-verbal pain expression score was calculated for the baseline and pain states 

for each condition (i.e., alone, stranger, family). For the pain states, an average of the 

scores of the five trials was calculated. For the planned analyses, scores from the baseline 

and pain states for each condition (i.e., alone, stranger, family) were used: (1) non-verbal 

pain expression. 

In addition, the total percentage of expression of all emotional states (i.e., neutral 

states, happiness, sadness, anger, surprise, fear, disgust) from the baseline and pain states 
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for each condition (i.e., alone, stranger, family) were included. For the planned analyses, 

scores were calculated for all emotional states for both the baseline and pain states for 

each condition (i.e., alone, stranger, family): (1) neutral states scores; (2) happiness 

scores; (3) sadness scores; (4) anger scores; (5) surprise scores; (6) fear scores; and (7) 

disgust scores. 

3.3 Demographic and Relationship Characteristics 

Recruitment took place from May 2015 to December 2015. The primary sources 

of potential participants included the pool of research participants of the Centre on Aging 

and Health (i.e., older adults who have expressed an interest in research participation), 

word-of-mouth, newspaper advertisements, and group announcements (i.e., churches, 

libraries, sports and recreation centres, seniors’ centres, and other community events 

aimed at seniors). Recruitment of participants resulted in 100 pairs of participants (N = 

200) comprising of a target participant (TP, N = 100) and a family participant (FP, N = 

100). Of the total number of participants recruited, 3 were excluded from all analyses 

(i.e., 2 due to discontinuation of study, 1 due to technical difficulties with advanced 

thermal stimulator) and 11 were excluded only from the analyses involving the 5-trial 

pain-induction portion of the study (i.e., 2 due to discontinuation of the 5-trial pain-

induction portion of the study, 1 due to an error in the location of the thermode, 8 due to 

errors in the selected temperature of the thermode). 

Results concerning the demographic characteristics of the sample of TPs and FPs 

are summarized in Table 1. The final sample included 97 TPs (43.3% male) between the 

ages of 60 and 89 years. In terms of TPs’ highest level of educational attainment, 9.3%  
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Table 1 

Demographic characteristics for TPs 

Variable n (%) 

M of age in years (SD) 74.47 (7.61) 

Age  

60 – 69 years 27 (27.8%) 

70 – 79 years 39 (40.2%) 

80 – 89 years 31 (32.0%) 

Sex  

Male 42 (43.3%) 

Female 55 (56.7%) 

Education  

Some elementary school 1 (1.0%) 

Completed elementary school 1 (1.0%) 

Some high school 7 (7.2%) 

Completed high school 24 (24.7%) 

Some undergraduate education 24 (24.7%) 

Completed undergraduate education 19 (19.6%) 

Some graduate education 2 (2.1%) 

Completed graduate education 19 (19.6%) 

Chronic Pain  

Yes 35 (36.1%) 
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No 62 (63.9%) 

Note. n = 97. 
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had completed less than high school, 49.5% had completed high school, 21.6% had 

completed an undergraduate education, and 19.6% had completed a graduate education. 

The majority of the sample did not report having a chronic pain condition (63.9%). 

In addition, results concerning the demographic characteristics of the sample of 

FPs are summarized in Table 2. The final sample included 97 FPs (38.1% male) between 

the ages of 24 and 93 years. In terms of FPs’ highest level of educational attainment, 

15.5% had completed less than high school, 39.1% had completed high school, 29.9% 

had completed an undergraduate education, and 15.5% had completed a graduate 

education. Again, the majority of the sample did not report having a chronic pain 

condition (68.0%). As summarized in Table 3, of this final sample of FPs, 63 were 

spouses (47.6% male) between the ages of 48 and 93 years; 29 were offspring (20.7% 

male) between the ages of 24 and 64 years; and 5 were categorized as other types of 

family members (e.g., cousin, niece; 20% male) between the ages of 35 and 74 years. 

Moreover, results concerning the relationship characteristics of the TP’s 

relationship with the FP are summarized in Table 4. A majority of TPs reported that they 

had daily contact with their family member (66.0%). Similarly, the majority of TPs also 

reported that they lived in the same household as their FP (66.7%). Almost all TPs 

reported that their FP was very important to them (96.9%). Over two thirds of TPs 

reported that their FP often provided instrumental support (67.0%) and over three 

quarters of TPs reported that their FP often provided emotional support (77.3%). 
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Table 2  

Demographic characteristics for FPs 

Variable n (%) 

M of age in years (SD) 65.60 (14.27) 

Age  

20 – 29 years 1 (1.0%) 

30 – 39 years 2 (2.1%) 

40 – 49 years 13 (13.4%) 

50 – 59 years 15 (15.5%) 

60 – 69 years 24 (24.7%) 

70 – 79 years 24 (24.7%) 

80 – 89 years 16 (16.5%) 

90 – 99 years 1 (1.0%) 

Sex  

Male 37 (38.1%) 

Female 60 (61.9%) 

Education  

Some elementary school 3 (3.1%) 

Completed elementary school — 

Some high school 12 (12.4%) 

Completed high school 19 (19.6%) 

Some undergraduate education 19 (19.6%) 
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Completed undergraduate education 26 (26.8%) 

Some graduate education 3 (3.1%) 

Completed graduate education 15 (15.5%) 

Chronic Pain  

Yes 31 (32.0%) 

No 66 (68.0%) 

Note. n = 97. 
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Table 3   

Demographic characteristics for FPs by relationship type 

 
Relationship Type 

n (%) 

Variable Spouse 

(n = 63) 

Offspring 

(n = 29) 

Other 

(n = 5) 

M of age in years (SD) 73.83 (8.31) 49.48 (8.63) 55.40 (14.67) 

Age    

20 – 29 years — 1 (3.4%) — 

30 – 39 years — 1 (3.4%) 1 (20.0%) 

40 – 49 years 1 (1.6%) 12 (41.4%) — 

50 – 59 years 1 (1.6%) 12 (41.4%) 2 (40.0%) 

60 – 69 years 20 (31.8%) 3 (10.4%) 1 (20.0%) 

70 – 79 years 23 (36.5%) — 1 (20.0%) 

80 – 89 years 17 (27.0%) — — 

90 – 99 years 1 (1.6%) — — 

Sex    

Male 30 (47.6%) 6 (20.7%) 1 (20%) 

Female 33 (52.4%) 23 (79.3%) 4 (80%) 

Education    

Some elementary school 3 (4.8%) — — 

Completed elementary school — — — 
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Some high school 11 (17.5%) 1 (3.4%) — 

Completed high school 13 (20.6%) 5 (17.2%) 1 (20.0%) 

Some undergraduate education 12 (19.0%) 5 (17.2%) 2 (40.0%) 

Completed undergraduate education 13 (20.6%) 12 (41.4%) 1 (20.0%) 

Some graduate education — 2 (6.9%) 1 (20.0%) 

Completed graduate education 11 (17.5%) 4 (13.8%) — 

Chronic Pain    

Yes 24 (38.1%) 6 (20.7%) 1 (20.0%) 

No 39 (61.9%) 23 (79.3%) 4 (80.0%) 

Note. n = 97. 
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Table 4  

Relationship characteristics between TPs and FPs 

Variable n (%) 

How often do you have contact with your immediate family 

member? 
 

At least a few times a year 2 (2.1%) 

At least monthly 2 (2.1%) 

At least once every two weeks 5 (5.2%) 

At least weekly 14 (14.4%) 

At least a few times per week 10 (10.3%) 

Daily 64 (66.0%) 

Do you currently live in the same household as your immediate 

family member? 
 

Yes 64 (66.0%) 

No 32 (33.0%) 

On the whole, do you think that your immediate family member is 

important to you? 
 

A little important 1 (1.0%) 

Important 2 (2.1%) 

Very important 94 (96.9%) 

How often does your immediate family member help you in 

activities of daily living? 
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Never 3 (3.1%) 

Rarely 11 (11.3%) 

Sometimes 17 (17.5%) 

Often 65 (67.0%) 

How often do you feel that you can talk to your immediate family 

member about personal experiences and feelings? 
 

Never — 

Rarely 2 (2.1%) 

Sometimes 20 (20.6%) 

Often 75 (77.3%) 

Note. n = 97. 
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3.4 Manipulation Check: Effectiveness of Advanced Thermal Stimulator 

According to the experimental manipulation, pain intensity, pain unpleasantness, 

and non-verbal pain expression scores were expected to be significantly higher for the 

pain stimulation for each condition (i.e., alone, stranger, family) compared to the 

corresponding baseline state. To test the effectiveness of the advanced thermal stimulator 

in inducing pain, paired samples t-tests were conducted. An examination of Table 5 

suggests that the directions of the means and standard deviations are consistent with the 

effectiveness of the experimental manipulation. No differences in significance were 

found between the paired samples t-tests conducted on the non-transformed and 

transformed variables; thus, the non-transformed results are reported. 

For pain intensity scores, significant differences were identified between the 

baseline state and pain states in the alone condition, t(85) = –33.62, p < .001, stranger 

condition, t(85) = –33.41, p < .001, and family condition, t(85) = –34.76, p < .001. For 

pain unpleasantness scores, significant differences were identified between the baseline 

state and pain states in the alone condition, t(85) = –24.28, p < .001, stranger condition, 

t(85) = –22.46, p < .001, and family condition, t(85) = –23.97, p < .001. For non-verbal 

pain expression scores, significant differences were identified between the baseline state 

and pain states in the alone condition, t(85) = –3.20, p = .002, and family condition, t(85) 

= –4.64, p < .001. Moreover, differences between the baseline state and the pain state in 

the stranger condition were marginally significant, t(85) = –1.83, p = .070. In sum, these 

findings support the effectiveness of the advanced thermal stimulator in inducing pain 

states. 
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Table 5   

Effectiveness of the advanced thermal stimulator 

Variable M SD 

Pain intensity scores    

Baseline 0.40 0.92 

Alone 8.91 2.14 

Stranger 8.69 2.24 

Family 8.89 2.14 

Pain unpleasantness scores   

Baseline 0.00 0.00 

Alone 7.95 3.02 

Stranger 7.45 3.08 

Family 7.71 2.98 

Non-verbal pain expression 

scores 
 

 

Baseline 0.54 0.94 

Alone 1.10 1.55 

Stranger 0.80 1.04 

Family 1.43 1.72 

Note. n = 86. 
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3.5 Analyses 

3.5.1 Pain threshold and tolerance 

According to Hypothesis I, pain threshold and tolerance were expected to be 

highest in the family condition and lowest in the alone condition. Relevant means and 

standard deviations are presented in Table 6. An examination of Table 6 suggests that the 

directions of the means and standard deviations for pain threshold, but not pain tolerance, 

are consistent with Hypothesis I. No differences in significance were found between the 

multivariate analyses of variance (MANOVAs) results conducted on the non-transformed 

and transformed variables; thus, the non-transformed results are reported. 

In order to test the significance of global effects on the dependent variables as 

described by Hypothesis I, a 3 (social support conditions: alone, stranger, family) x 2 

(sex: male, female) mixed-design MANOVA was conducted. Using Wilks’ lambda, there 

was a significant main effect of sex, λ = 0.94, F(2, 94) = 3.24, p = .044, partial η2 = .064. 

Neither the main effect for social support conditions, λ = 0.91, F(4, 92) = 2.26, p > .050, 

partial η2 = .089, nor the interaction effect between social support conditions and sex, λ = 

0.98, F(4, 92) = 0.49, p > .050, partial η2 = .021, were significant. 

In order to test the significance of specific effects on individual dependent 

variables, corresponding 3 (social support conditions: alone, stranger, family) x 2 (sex: 

male, female) ANOVAs were conducted. The first ANOVA examined effects on pain 

threshold. Main effects of social support conditions, F(1.87, 177.14) = 2.74, p > .050, 

partial η2 = .028, and sex, F(1, 95) = 0.41, p > .050, partial η2 = .004, as well as the 

interaction effect between social support conditions and sex, F(1.87, 177.14) = 0.19, p >  
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Table 6 

Descriptive statistics for pain threshold and tolerance  

Variable M SD 

Pain threshold     

Alone 45.52 3.13 

Stranger 46.15 2.69 

Family 45.72 3.04 

Pain tolerance   

Alone 49.33 0.77 

Stranger 49.36 0.85 

Family 49.29 0.83 

Note. n = 97.  
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.050, partial η2 = .002, were not found to be significant for pain threshold. The second 

ANOVA examined effects on pain tolerance. The main effect of sex was significant, F(1, 

95) = 4.77, p = .031, partial η2 = .048, but the main effect of social support conditions, 

F(1.88, 178.30) = 0.46, p > .050, partial η2 = .005, and the interaction effect between 

social support conditions and sex, F(1.88, 178.30) = 0.69, p > .050, partial η2 = .007, 

were not  significant for pain tolerance. For the significant main effect of sex, 

examination of the means and standard deviations showed that males reported 

significantly higher levels of pain tolerance compared to females. 

3.5.2 Self-reported pain ratings 

According to Hypothesis II, self-reported pain ratings were expected to be lowest 

in the family condition and highest in the alone condition. Relevant means and standard 

deviations are presented in Table 7. An examination of Table 7 suggests that the 

directions of the means and standard deviations are partially consistent with Hypothesis 

II. No differences in significance were found between the MANOVA results conducted 

on the non-transformed and transformed variables; thus, the non-transformed results are 

reported. 

In order to test the significance of global effects on the dependent variables as 

described by Hypothesis II, a 3 (social support conditions: alone, stranger, family) x 2 

(sex: male, female) mixed-design MANOVA was conducted. Using Wilks’ lambda, there 

was no significant main effects of either social support conditions, λ = 0.91, F(4, 80) = 

1.98, p > .050, partial η2 = .090, or sex, λ = 0.96, F(2, 82) = 1.52,  p> .050, partial η2 =  
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Table 7 

Descriptive statistics for self-reported pain ratings  

Variable M SD 

Pain intensity scores     

Alone 8.91 2.15 

Stranger 8.71 2.24 

Family 8.90 2.15 

Pain unpleasantness scores   

Alone 7.95 3.02 

Stranger 7.46 3.10 

Family 7.72 3.00 

Note. n = 86.  
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.036. As well, there was no significant interaction effect between social support 

conditions and sex, λ = 0.99, F(4, 80) = 0.06, p > .050, partial η2 = .003. 

In order to test the significance of specific effects on individual dependent 

variables, corresponding 3 (social support conditions: alone, stranger, family) x 2 (sex: 

male, female) ANOVAs were conducted. The first ANOVA examined effects on pain 

intensity. Main effects of social support conditions, F(2, 166) = 0.98, p > .050, partial η2 

= .012, and sex, F(1, 83) = 2.93, p > .050, partial η2 = .034, as well as the interaction 

effect between social support conditions and sex, F(2, 166) = 0.05, p > .050, partial η2 = 

.001, were not significant for pain threshold. The second ANOVA examined effects on 

pain unpleasantness. The main effect of social support conditions was significant, F(2, 

166) = 3.74, p = .026, partial η2 = .043, but the main effect of sex, F(1, 83) = 2.92, p > 

.050, partial η2 = .034, and the interaction effect between social support conditions and 

sex, F(2, 166) = 0.10, p > .050, partial η2 = .001, were not significant for pain tolerance. 

For the significant effect of social support conditions, follow-up pairwise 

comparisons revealed that the difference in pain unpleasantness between the alone and 

stranger conditions contributed to the significance of the univariate effect, F(1, 83) = 

7.26, p =.009, partial η2 = .080. Consistent with Hypothesis II, examination of the means 

and standard deviations showed that participants reported higher levels of unpleasantness 

in the alone condition compared to the stranger condition. Contrary to Hypothesis II, no 

significant differences in unpleasantness between the stranger and family conditions as 

well as between the alone and family conditions were observed. In addition, contrary to 

Hypothesis II, no significant differences in intensity between the alone and stranger 
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conditions, between the alone and family conditions, and between the stranger and family 

conditions were observed. 

3.5.3 Non-verbal facial expressions 

According to Hypothesis III, non-verbal pain expression scores were expected to 

be greatest in the family condition and lowest in the alone condition. Relevant means and 

standard deviations for non-verbal pain expression scores are presented in Table 8. An 

examination of Table 8 suggests that the directions of the means and standard deviations 

are consistent with Hypothesis III. No differences in significance were found between the 

ANOVA results conducted on the non-transformed and transformed variables; thus, the 

non-transformed results are reported. 

In order to test the significance of specific effects on the dependent variable as 

described by Hypothesis III, a 3 (social support conditions: alone, stranger, family) x 2 

(sex: male, female) mixed-design ANOVA was conducted. Main effects of social support 

conditions, F(2, 168) = 9.65, p < .001, partial η2 = .103, and sex, F(1, 84) = 6.03, p = 

.016, partial η2 = .067, were significant. The interaction effect between social support 

conditions and sex, F(2, 168) = 1.08, p > .050, partial η2 = .013, was not significant. 

For the significant main effect of social support conditions, follow-up pairwise 

comparisons revealed that the difference in non-verbal pain expression scores between 

the alone and family conditions, F(1, 84) = 7.28, p =.008, partial η2 = .080, and between 

the stranger and family conditions, F(1, 84) = 16.90, p <.001, partial η2 = .167, 

contributed to the significance of the univariate effect. Consistent with Hypothesis II, 

examination of the means and standard deviations showed that participants displayed  
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Table 8 

Descriptive statistics for non-verbal pain expressions 

Variable M SD 

Non-verbal pain expression scores     

Alone 1.10 1.55 

Stranger 0.80 1.04 

Family 1.43 1.72 

Note. n = 86.
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more intense non-verbal pain expressions in the family conditions compared to either the 

alone or the stranger conditions. Contrary to Hypothesis II, no significant differences in 

non-verbal pain expressions between the alone and stranger was observed.For the 

significant main effect of sex, examination of the means and standard deviations showed 

that females displayed significantly more intense non-verbal pain expressions compared 

to males. 

According to Hypothesis III, non-verbal emotional expression scores were 

expected to be greatest in the family condition and lowest in the alone condition. 

Relevant means and standard deviations for non-verbal emotional expression scores are 

presented in Table 9. An examination of Table 9 suggests that the directions of the means 

and standard deviations are consistent with Hypothesis III for some variables (e.g., 

happiness scores), but not others (e.g., neutral states scores). Differences in significance 

between the MANOVA results conducted on the non-transformed and transformed 

variables were identified; thus, the transformed results are reported. 

In order to test the significance of global effects on the dependent variables as 

described by Hypothesis II, a 3 (social support conditions: alone, stranger, family) x 2 

(sex: male, female) mixed-design MANOVA was conducted. Using Wilks’ lambda, there 

was a significant main effects of social support conditions, λ = 0.69, F(14, 71) = 2.31, p = 

.011, partial η2 = .313, and sex, λ = 0.82, F(7, 78) = 2.47, p = .024, partial η2 = .181. On 

the other hand, there was no significant interaction effect between social support 

conditions and sex, λ = 0.75, F(14, 71) = 1.70, p > .050, partial η2 = .251. 
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Table 9 

Descriptive statistics for non-verbal emotional expressions  

Variable M SD 

Neutral states scores     

Alone 5.64 1.95 

Stranger 6.10 1.35 

Family 5.70 1.43 

Happiness scores   

Alone 1.11 1.90 

Stranger 1.41 1.86 

Family 1.88 2.13 

Sadness scores   

Alone 5.61 1.39 

Stranger 5.19 1.72 

Family 5.44 1.74 

Anger scores   

Alone 1.88 2.22 

Stranger 1.94 2.23 

Family 1.90 2.26 

Surprise scores   

Alone 2.45 2.18 

Stranger 2.22 2.18 
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Family 2.05 2.24 

Fear scores   

Alone 0.27 0.82 

Stranger 0.62 1.31 

Family 0.52 1.24 

Disgust scores   

Alone 0.63 1.62 

Stranger 0.59 1.34 

Family 0.55 1.37 

Note. n = 86. 
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In order to test the significance of specific effects on the individual dependent variables, 

corresponding 3 (social support conditions: alone, stranger, family) x 2 (sex: male, 

female) ANOVAs were conducted. The first ANOVA examined effects on neutral states 

scores. The main effect of sex was significant, F(1, 84) = 5.06,  p = .027, partial η2 

= .961, but the main effect of social support conditions, F(2, 168) = 2.95, p > .050, partial 

η
2
 = .034, as well as the interaction effect between social support conditions and sex, F(2, 

168) = 1.71, p > .050, partial η2
 = .020, were not significant. The second ANOVA 

examined effects on happiness scores. Main effects of social support conditions, F(2, 

168) = 5.54, p = .005, partial η2 = .062, and sex, F(1, 84) = 4.34, p = .040, partial η2 = 

.049 were significant, but the interaction effect between social support conditions and 

sex, F(2, 168) = 0.86, p > .050, partial η2 = .010, was not significant. The third ANOVA 

examined effects on sadness scores. Main effects of social support conditions, F(2, 168) 

= 1.84, p > .050, partial η2 = .021, and sex, F(1, 84) = 0.06, p > .050, partial η2 = .001, as 

well as the interaction effect between social support conditions and sex, F(2, 168) = 0.03, 

p > .050, partial η2 < .001, were not significant. The fourth ANOVA examined effects on 

anger scores. The main effect of sex, F(1, 84) = 7.74, p = .007, partial η2 = .084, was 

significant, but the main effect of social support conditions, F(2, 168) = 0.11, p > .050, 

partial η2 = .001, as well as the interaction effect between social support conditions and 

sex, F(2, 168) = 1.79, p > .050, partial η2 = .021, were not significant. The fifth ANOVA 

examined effects on surprise scores. Main effects of social support conditions, F(1.84, 

157.93) = 1.42, p > .050, partial η2 = .017, and sex, F(1, 84) = 1.66, p > .050, partial η2 = 

.019, as well as the interaction effect between social support conditions and sex, F(1.84, 
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157.93) = 0.16, p > .050, partial η2 = .002, were not significant. The sixth ANOVA 

examined effects on fear scores. The main effect of social support conditions, F(1.80, 

151.32) = 3.26, p = .046, partial η2 = .037, was  significant, but the main effect of sex, 

F(1, 84) = 0.76, p > .050, partial η2 = .009, as well as the interaction effect between social 

support conditions and sex, F(1.80, 151.32) = 2.28, p > .050, partial η2 = .026, were not 

significant. The seventh ANOVA examined effects on disgust scores. Main effects of 

social support conditions, F(2, 168) = 0.07, p > .050, partial η2 = .001, and sex, F(1, 84) = 

2.33, p > .050, partial η2 = .027, as well as the interaction effect between social support 

conditions and sex, F(2, 168) = 2.97, p > .050, partial η2 = .034, were not significant.  

For the significant main effect of social support conditions, follow-up pairwise 

comparisons revealed that the difference in happiness scores between the alone and 

family conditions, F(1, 84) = 11.89, p = .001, partial η2 = .124, contributed to the 

significance of the univariate effect. Consistent with Hypothesis III, examination of the 

means and standard deviations showed that participants displayed more intense non-

verbal emotional expressions of happiness in the family conditions compared to the alone 

condition. Contrary to Hypothesis III, no significant differences in non-verbal emotional 

expressions of happiness between the alone and stranger conditions and between the 

stranger and family conditions was not observed. 

For the significant main effect of social support conditions, follow-up pairwise 

comparisons also revealed that the difference in fear scores between the alone and 

stranger conditions, F(1, 84) = 7.94, p = .003, χ2 = .098, contributed to the significance 

of the univariate effect. Consistent with Hypothesis III, examination of the means and 



72 
 
standard deviations showed that participants displayed more intense non-verbal 

emotional expressions of fear in the stranger conditions compared to the alone condition. 

Contrary to Hypothesis III, no significant differences in non-verbal emotional 

expressions of fear between the alone and family conditions and between the stranger and 

family conditions was not observed. 

For the significant main effect of sex, examination of the means and standard 

deviations showed that females displayed significantly more intense neutral state scores, 

more intense happiness scores, and less intense anger scores compared to males. 

3.6 Additional Exploratory Analyses 

In order to examine whether demographic and relationship characteristics 

predicted pain variables, multiple linear regression analyses were conducted. It was 

decided to not enter all predictors into a single regression equation due to insufficient 

statistical power.  As such, for each dependent variable (i.e., pain threshold, pain 

tolerance, pain intensity, pain unpleasantness, non-verbal pain expression scores, neutral 

states scores, happiness scores, sadness scores, anger scores, surprise scores, fear scores, 

disgust scores), two regressions were carried out. For the first regression, demographic 

characteristics (i.e., TP age, TP education, TP chronic pain, FP age, FP sex, FP education, 

FP chronic pain) were entered as the independent variables and, for the second 

regression, relationship characteristics (i.e., frequency of contact, living in same 

household, importance of family member, instrumental support, emotional support) were 

entered as the independent variables. No differences in significance were found between 
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the multiple linear regression results conducted on the non-transformed and transformed 

variables; thus, the non-transformed results are reported for all subsequent analyses. 

Prior to conducting the multiple linear regression analyses, Pearson correlations 

between the pain variables under study as well as the demographic and relationship 

characteristics were calculated (see Table 10 and Table 11, respectively). The full model 

comprising of demographic characteristics did not significantly predict any of the pain 

variables (see Table 12). With the exception of pain threshold (see below), the full model 

comprising of relationship characteristics did not significantly predict any other pain 

variables (see Table 13). Of note, the full model comprising of the relationship 

characteristic predictors accounted for a significant amount of variance in participants’ 

pain threshold, F(5, 89) = 3.06, p = 0.14, R2 = .147. An examination of each variable’s 

unique contribution to the prediction after all other variables were taken into account 

suggested that the perceived importance of the family member to the participant made 

significant and unique contributions (p = .009). In addition, the unique contribution of the 

instrumental support provided by the family member approached significance (p = .029). 

Results from this multiple regression analysis are presented in Table 14. 

In addition, the final exploratory analysis involved the calculation of Pearson 

correlations between spouse vs. non-spouse and the dependent measures within the family 

condition. No differences in significance were found between the Pearson correlation 

results conducted on the non-transformed and transformed variables; thus, the non-

transformed results are reported for all subsequent analyses. None of these correlations 

were significant (see Table 15).
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Table 10 

Pearson correlations for pain variables and demographic characteristics 

Variables TP age TP education TP chronic pain FP age FP sex FP education FP chronic pain 

Threshold .124 -.009 .006 .203* .071 -.171 .031 

Tolerance .060 .050 -.042 -.005 .204* -.084 .028 

Intensity .047 -.068 -.063 -.047 -.260* -.079 -.005 

Unpleasantness .054 -.089 -.079 -.005 -.262* -.051 -.050 

Pain expressions -.032 -.087 .032 .071 -.201 .033 -.007 

Neutral states -.020 .097 .008 .090 -.142 -.224* -.185 

Happiness .039 -.057 -.044 -.068 -.172 .041 .229* 

Sadness -.129 .013 -.084 -.072 .025 .159 -.098 

Anger .103 -.129 .074 .078 .130 -.106 .068 

Surprise -.029 .099 .125 -.029 -.013 .111 .048 

Fear .122 -.142 -.005 -.027 .021 -.004 -.046 

Disgust .004 .004 -.216* .000 .238* .028 .084 

Note. * p < .05, ** p < .01, *** p < .001. FP sex: 1 = male, 2 = female. 
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Table 11 

Pearson correlations for pain variables and relationship characteristics 

Variables Contact Living Importance Instrumental Emotional 

Threshold .086 -.142 -.146 .248* .190 

Tolerance -.017 .018 -.120 -.029 .048 

Intensity -.132 .075 -.026 -.079 -.099 

Unpleasantness -.127 .050 .016 -.147 -.118 

Pain expressions -.109 -.108 -.200 .045 -.169 

Neutral states .045 -.118 .072 .002 .070 

Happiness -.068 .044 -.079 -.221* -.219* 

Sadness -.027 .033 -.087 -.058 -.065 

Anger .088 .008 .072 .087 .139 

Surprise .156 -.021 .143 .242* .090 

Fear -.106 .140 -.091 -.136 -.131 

Disgust -.151 .005 -.236* -.008 -.125 

Note. * p < .05, ** p < .01, *** p < .001.
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Table 12 

Full models examining the amount of variance for each pain variable accounted for 

by demographic characteristics 

 

Variable n F (df) p R
2
 

Demographic 

characteristics 

 
  

  

Threshold 97 1.16 (7, 89) > .050 .083 

Tolerance 97 0.98 (7, 89) > .050 .072 

Intensity 86 1.49 (7, 78) > .050 .118 

Unpleasantness 86 1.37 (7, 78) > .050 .110 

Pain expressions 86 0.78 (7, 78) > .050 .065 

Neutral states 86 1.41 (7, 78) > .050 .112 

Happiness 86 1.28 (7, 78) > .050 .103 

Sadness 86 0.75 (7, 78) > .050 .063 

Anger 86 0.90 (7, 78) > .050 .075 

Surprise 86 0.24 (7, 78) > .050 .021 

Fear 86 0.46 (7, 78) > .050 .039 

Disgust 86 1.79 (7, 78) > .050 .138 

Note. * p < .05, ** p < .01, *** p < .001. 
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Table 13 

Full models examining the amount of variance for each pain variable accounted for 

by relationship characteristics 

 

Variable n F (df) p R
2
 

Relationship 

characteristics 

 
  

  

Threshold 97 3.06 (5, 89) = .014* .147 

Tolerance 97 0.44 (5, 89) > .050 .024 

Intensity 86 0.37 (5, 78) > .050 .023 

Unpleasantness 86 0.73 (5, 78) > .050 .045 

Pain 

expressions 

86 
2.18 (5, 78) 

> .050 .122 

Neutral states 86 0.34 (5, 78) > .050 .021 

Happiness 86 2.21 (5, 78) > .050 .124 

Sadness 86 0.20 (5, 78) > .050 .013 

Anger 86 0.84 (5, 78) > .050 .051 

Surprise 86 1.45 (5, 78) > .050 .085 

Fear 86 0.52 (5, 78) > .050 .032 

Disgust 86 1.88 (5, 78) > .050 .107 

Note. * p < .05, ** p < .01, *** p < .001. 
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Table 14 

Regression equation examining the unique variance in pain threshold accounted for 

by relationship characteristics 

 

Variable Beta F(5, 89) p R
2
 Change 

Pain threshold     

Frequency of contact –0.04 0.08 .776 .001 

Living in same household 0.05 0.11 .743 .001 

Importance –0.30 7.20 .009** .069 

Instrumental support 0.32 4.91 .029* .047 

Emotional support 0.19 2.91 .092 .028 

Note. * p < .05, ** p < .01, *** p < .001. 
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Table 15  

Pearson correlations for spouse vs. non-spouse and pain variables in the family 

condition 

Variables Spouse vs. Non-Spouse 

Threshold .015 

Tolerance .080 

Intensity .122 

Unpleasantness .102 

Pain expressions –.044 

Neutral states –.117 

Happiness .055 

Sadness .007 

Anger –.026 

Surprise –.026 

Fear .103 

Disgust –.057 

Note. * p < .05, ** p < .01, *** p < .001. 
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4. DISCUSSION 

4.1 Impact of Social Support on Pain Experience and Expression 

This study involved an examination of the impact of social support conditions 

(i.e., alone, with a stranger, or with a family member) on pain experience (i.e., pain 

threshold, pain tolerance, pain intensity, pain unpleasantness) and expression (i.e., non-

verbal pain expressions, non-verbal emotional expressions [i.e., neutral states, happiness, 

sadness, anger, surprise, fear, disgust]) variables among a sample of community-dwelling 

older adults. It was expected that the dependent pain variables would be differentially 

affected as a function of support conditions. Analyses revealed that pain unpleasantness 

was significantly lower in the stranger condition compared to the alone condition. Non-

verbal pain expressions were found to be significantly more intense in the family 

condition compared to the other conditions. In addition, expressions of happiness were 

found to be significantly more intense in the family condition compared to the alone 

condition, while expressions of fear were found to be significantly more intense in the 

stranger condition compared to the alone condition. 

It was hypothesized that non-verbal pain expressions would be most intense in the 

family condition and least intense in the alone condition. In general, the findings were 

consistent with the expectation that the presence of a family member led to the most 

intense facial pain expressions, but the finding that that there were no expression 

differences between the stranger and alone condition was contrary to the hypothesis. The 

finding that non-verbal pain expressions were significantly more intense in the presence 

of a family member compared to in the presence of a stranger or to being alone is also 
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consistent with previous research involving younger adults. Karmann and colleagues 

(2014), for instance, reported that participants in their study displayed a significantly 

higher degree of non-verbal pain expressions in the presence of a spouse compared to 

being in the presence of an experimenter or alone. Even though the family member 

condition in the present investigation included both spouses and offspring, findings are 

similar to the study conducted by Karmann and colleagues (2014), which only included 

spouses as family members. Thus, results from the present investigation would suggest 

that the conclusion by Karmann and colleagues (2014) generalizes to a broader sample of 

significant others, which does not only include spouses. 

Expressions of happiness were more evident in the presence of a family member 

compared to when participants were alone or in the presence of a stranger. This finding 

provides further partial support for the hypothesis that non-verbal facial expressions 

would be more intense in the family condition. In a study of pain expressions and 

associated emotions, Hale and Hadjistavropoulos (1997) indicated that expressions of 

happiness decreased significantly during a pain segment compared to a baseline. Hale 

and Hadjistavropoulos’s (1997) study, however, cannot be directly compared to this 

investigation because social influences were not under consideration by these 

investigators. A more invasive procedure (i.e., blood sampling) used in Hale and 

Hadjistavropoulos’s (1997) study could have evoked different emotions than in this 

study.  Moreover, the absence of a family member in the Hale and Hadjistavropoulos 

(1997) study could have also impacted the emotions that were expressed. 
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As previously discussed, in this study, facial expressions of pain were also more 

evident when participants were in the presence of a family member. The findings of 

increased pain expressions and increased expressions of happiness in the presence of a 

family member, on the surface, may seem conflicting. The experience of pain would 

normally be seen as a negative one, whereas expressions of happiness are typically 

indicative of a positive experience. Although non-verbal expressions of pain are more so 

automatic, they are nevertheless subject to some level of voluntary control 

(Hadjistavropoulos & Craig, 2002). It is possible, then, that greater degrees of 

expressions of happiness represent attempts to conceal non-verbal pain expressions from 

potential caregivers, either as a way for participants to reduce their own feelings of guilt 

or worry (Druley, Stephens, Martire, Ennis, & Wojno, 2003) or to reduce their family 

member’s feelings of distress. Happiness expressions may also reflect appreciation 

toward empathic responses (displayed or assumed) from the family member. Given that 

pain is generally regarded as a negative experience, expressions of positive emotions (i.e., 

happiness) have occasionally been overlooked in some research designs (e.g., Kappesser 

& Williams, 2002). Thus, the finding of increased expressions of happiness during pain, 

in the presence of a family member compared to other social support conditions, provides 

a significant contribution to the research literature as it provides additional details to our 

understanding of the social expressive parameters during the pain communication 

transaction. 

Hale and Hadjistavropoulos (1997) and LeResche and Dworkin (1988) both 

reported increased expressions of fear from baseline to pain segments. In each of these 
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studies, a healthcare professional was present in the room with participants during pain 

segments. From an evolutionary standpoint (Williams, 2002), expressing fear in addition 

to pain may elicit more palliative efforts from potential caregivers (whether family 

member or stranger) or may serve to warn others that danger is present. In the present 

investigation, being alone in the room during the pain-induction task resulted in less 

intense expressions of fear compared to being with a stranger. Although this finding did 

not support the part of this study’s hypothesis indicating that non-verbal facial 

expressions would be more intense in the family condition, it did provide partial support 

for the hypothesis since non-verbal facial expressions were found to be less intense in the 

alone condition. This finding is also consistent with previous research (e.g., Hale & 

Hadjistavropoulos, 1997; LeResche & Dworkin, 1988). Again, this finding can be 

explained from an evolutionary account of pain expressions (Williams, 2002): In the 

presence of a stranger, expressions of fear may lead to further attention from a potential 

caregiver, such as a stranger, to assist with escaping, recovering, and healing from a 

painful experience, but when we are alone, expressing fear would serve no further 

purpose in alleviating the pain. These findings indicate that expressions of emotional 

states such as fear, in addition to non-verbal expressions of pain, play a role in the 

communication of pain among older adults. 

From an evolutionary standpoint (Williams, 2002), relationships with strangers 

are qualitatively different than relationships with family members. Strangers may be 

perceived as being less predictable in alleviating pain compared to family members. That 

is, since strangers are unfamiliar, it is difficult for someone in pain to predict how that 
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stranger will react to verbal and non-verbal expressions of pain and associated emotions. 

The more cautious route would therefore be to suppress these expressions of pain until 

strangers become more familiar. Previous research has demonstrated that the pain 

experience is more inhibited in the presence of a stranger (e.g., Badali, 2000; Kleck et al., 

1976). It is also possible that, due to social desirability, participants may be more likely to 

inhibit negative emotional expressions in the presence of a stranger. Consistent with this 

line of research, as well as with this study’s hypothesis concerning self-reported pain 

ratings, participants in this study demonstrated a significant decrease in reported pain 

unpleasantness in the presence of a stranger compared to when they were alone. 

Participants also displayed significantly reduced non-verbal pain expressions when they 

were with a stranger compared to when they were with a family member. Taken together, 

results from this study indicate that the pain experience may be suppressed when a 

stranger is present, and an evolutionary account of this suppression (or one based on 

social desirability factors) may provide an explanation as to why. 

In line with this reasoning, participants may also modify their expressions of pain 

and associated emotions in the presence of a family member depending on characteristics 

specific to their relationship. Exploratory analyses from this investigation, for instance, 

revealed that expressions of disgust were more intense when the family member was 

perceived as less important to the participant. Perhaps less important relationships 

reduced the perceived need for social inhibition of negative emotion. This idea could be 

explored in future research. More intense expressions of surprise were also significantly 

associated with greater amounts of instrumental support received from the family 
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member. The reasons for this finding are unclear. If this exploratory result is replicated in 

future studies, additional investigation could help identify the reasons behind this 

phenomenon. Finally, exploratory analyses revealed that the amount of instrumental and 

emotional support that participants reported that they received from the family member 

on a day-to-day basis was negatively associated with expressions of happiness. Perhaps 

relationships involving less support required more need for the expression of positive 

emotions in order to encourage the provision of support from the family member. A more 

detailed examination of the role of family members in the expression of happiness when 

participants are experiencing pain would provide further clarification of this issue. 

The IASP definition of pain highlights its sensory and affective dimensions.  In 

the research literature, the sensory-discriminative and affective motivational systems 

have been shown to be represented in distinct yet parallel neural systems involved in the 

pain experience (Kulkarni et al., 2005; Kunz, Lautenbacher, LeBlanc, & Painville, 2012; 

Lumley et al., 2011). In this investigation, the presence of a stranger resulted in decreased 

pain unpleasantness ratings compared to being alone, yet it did not result in changes in 

pain intensity ratings. This finding, however, provides support for the notion that the 

sensory and affective dimensions of pain are differentially affected by psychosocial 

factors such as social support, but that the affective aspect of pain (i.e., unpleasantness) 

may be more susceptible to social influences than the sensory aspect of pain (i.e., 

intensity). 

It was hypothesized that self-reported pain ratings would be lowest in the family 

condition and highest in the alone condition. As previously discussed, self-reported pain 
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unpleasantness ratings were found to be lower in the stranger condition compared to the 

alone condition, and this finding is in line with this hypothesis. Contrary to the 

hypothesis, pain unpleasantness was not significantly lower in the family condition 

compared to the other two conditions. In contrast to this result, previous studies have 

shown that participants rated pain as less unpleasant when they were with a family 

member compared to when they were with a stranger (e.g., Master et al., 2009). It is also 

interesting that self-reported pain intensity was not found to be significantly different 

across any of the social support conditions since it was hypothesized that differences 

would be found across conditions. Previous research has shown reduced levels of pain 

intensity in the presence of a stranger compared to being alone (Borsook & MacDonald, 

2010; Brown et al., 2003; Kleck et al., 1976; Vlaeyen et al., 2009) and increased levels of 

pain intensity in the presence of a stranger compared to family member (Eisenberger et 

al., 2011). These contrasting findings may be due to methodological differences across 

studies. For instance, in the study by Master and colleagues (2009), participants either 

held the hand or looked at a photograph of the support person, whereas some of the other 

studies included an additional element to the social support conditions (e.g., threat vs. no 

threat [Vlaeyen et al., 2009]; positive vs. negative encounter [Borsook & MacDonald, 

2010]). Findings from the present study contribute to a body of research with 

inconsistencies, but these findings are nevertheless supportive of the idea that social 

influences are an important contributor to verbal expressions of pain. 

It was hypothesized that pain threshold and tolerance would be lowest in the 

family condition and highest in the alone condition. Social support conditions, however, 
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did not affect measures of threshold and tolerance. Nevertheless, the presence of 

strangers was found to mitigate the unpleasantness of the pain despite crossing pain 

thresholds. While social support did not affect the point of pain discontinuation (i.e., pain 

tolerance), it also resulted in reduced pain unpleasantness. From a practical standpoint, 

threshold and tolerance (relating, perhaps, more to the sensory dimensions of pain) may 

therefore be less important than the affective dimension of the pain experience. 

Nonetheless, there is complexity in the potential impact of social support variables on 

sensory vs. affective dimensions of pain. Exploratory analyses, for instance, suggested 

that some aspects of the relationship between the participant and the family member (i.e., 

importance of family member, instrumental support provided by family member) 

predicted differences in pain threshold in the family condition. A more detailed 

examination of the effect of relationship characteristics on pain threshold and tolerance is 

needed before firm conclusions can be drawn about the social and psychological 

mechanisms that are involved. 

4.2 Exploratory Analyses of Sex Differences and Other Demographic 

Characteristics 

Sex differences in the experience and expression of pain have been previously 

demonstrated (Bartley & Fillingim, 2013; Fillingim et al., 2009; Melchior et al., 2016). In 

terms of thermal pain, females tend to be more sensitive as measured by threshold, 

tolerance, and ratings (i.e., intensity, unpleasantness). Females also tend to be more 

expressive when experiencing pain. Findings from the present investigation regarding sex 

differences are mostly in line with this body of literature. While no significant sex 
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differences were identified for pain threshold, males had a higher pain tolerance 

compared to females. Most researchers have reported that males have a higher pain 

tolerance than females; however, as was found in this study, a number of studies have 

reported no significant differences between males and females (e.g., Fillingim & 

Maixner, 1996; Fillingim, Maixner, Kincaid, & Silva, 1998; George, Wittmer, Fillingim, 

& Robinson, 2007; Jensen & Peterson, 2006; Jones, Zachariae, & Arendt-Nielsen, 2003; 

Keogh, Hatton, & Ellery, 2000; Pud et al., 2006). In this study, significant differences 

between males and females regarding pain ratings were not identified. Females from this 

study, however, displayed more prominent non-verbal pain expressions. The examination 

of sex differences in the expression of associated emotions also revealed important 

findings: Females expressed more neutral states, more happiness, and less anger 

compared to males. It is important to note, however, that this investigation did not 

suggest that sex differences interacted with social support conditions for any of the 

measures under study. Overall, findings support the body of literature indicating that 

males and females experience and express pain in different ways. Findings also suggest, 

however, that social influences do not differently affect pain in males compared to 

females. 

Exploratory analyses also focused on the sex of the family member, which was 

significantly related to four indices of pain: In the presence of a female, participants 

experienced higher pain tolerance, lower pain intensity, and lower pain unpleasantness 

and displayed more intense expressions of disgust. With the exception of the finding 

related to disgust, the pain experience within the context of this study appeared to have 
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been mitigated to a greater extent in the presence of a family member who is female 

compared to one who is male. Further research should seek to replicate this exploratory 

result to determine whether the presence of a female family member mitigates the pain 

experience. It follows from this finding that studies investigating pain within a family 

dyad should consider the sex of both the participants and the family members. 

In this investigation, the family member’s age, educational level, and presence of 

a chronic pain condition were also significantly associated with indices of pain and 

associated emotions (i.e., neutral states, happiness, disgust). As an example, the presence 

of a chronic pain condition for the family member was associated with less intense 

expressions of happiness displayed by the participant. In addition, the presence of a 

chronic pain condition for the participant was associated with more intense expressions of 

disgust displayed by the participant. These findings are in line with research 

demonstrating differences in the pain experience when at least one member of a spousal 

dyad has a chronic pain condition (e.g., Cano, Gillis, Heinz, Geisser, & Foran, 2004; 

Leonard, Cano, & Johansen, 2006; Flor, Turk, & Scholz, 1987), but more research is 

needed to provide further evidence for this exploratory finding. Given that non-verbal 

expressions of disgust were correlated with more than one demographic variable (i.e., sex 

of the family member, presence of a chronic pain condition for the participant), further 

research examining the role of these expressions in pain communication within a family 

dyad is also warranted. In sum, this combination of findings suggests that the experience 

of pain in the presence of a family member was associated with demographic 

characteristics of participants and family members. 
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4.4 Summary of Contributions 

This study demonstrated that receiving support from a family member led to 

qualitatively different results than support from a stranger when it comes to the 

experience of pain among seniors. That is, the relationship between the observer and the 

person experiencing pain has an effect on the observer’s decoding of pain and subsequent 

efforts to palliate. Overall, participants displayed more facial expressions of pain and 

happiness in the presence of a family member. In the presence of a stranger, the pain 

experience appeared to be rather inhibited: Participants rated their pain as significantly 

less unpleasant compared to when they were alone and displayed less facial expressions 

of pain compared to being with a family member. However, participants displayed more 

fear when they were with a stranger compared to when they were alone.  

Results from this study have implications for the communications model of pain 

(Hadjistavropoulos et al., 2011) because they help clarify key social parameters of pain 

among the specific population of older persons. Until now, the relationship between 

social support and pain had not been empirically investigated among older adults. Older 

persons, compared to younger persons, have unique characteristics, including increased 

stoicism related to expressing pain (e.g., Yong et al., 2001), and tend to experience 

different types of stressors than younger persons (Hadjistavropoulos, 2015). The focus on 

older adults represents one of the most important strengths of this study because previous 

investigations of this type had only focused on younger adults and children. Consistent 

with previous research among younger adults (e.g., Brown et al., 2003; Karmann et al., 

2014; Master et al., 2009) and children (e.g., Chambers, Craig, & Bennett, 2002), 
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findings from this study demonstrate that, among older adults, the source of social 

support (i.e., alone, stranger, family) influences pain. In line with the communications 

model of pain (Hadjistavropoulos et al., 2011), social support influenced both the internal 

experience of pain (Step A) and the encoding of verbal and non-verbal pain expressions 

(Step B). In particular, the source of social support was shown to have an important 

impact on facial expressions of pain and associated emotions. 

This investigation’s inclusion of family members beyond spouses is noteworthy. 

Much of the research on the social modulation of pain has focused on spousal interactions 

(Mogil, 2015). While the parent-offspring dyad has been examined among young parents 

and their children (Chambers et al., 2002), it has not been explored among older adult 

parents and their adult offspring. Community-dwelling older adults undergoing painful 

medical or surgical procedures are not only accompanied by spouses, but could also be 

accompanied by an offspring or another available family member. The inclusion of other 

categories of family members is therefore a strength because findings can be generalized 

to older adults accompanied by either a spouse or an offspring.  This idea is also 

supported by findings from the exploratory analysis, which showed that relationship 

status (i.e., spouse vs. non-spouse) was unrelated to any of the participant responses 

under investigation in the family condition. 

This study also involved an examination of emotional states (i.e., neutral states, 

happiness, sadness, anger, surprise, fear, disgust) using an automated and validated 

system of facial expression recognition, the FaceReader. This examination is relevant 

because previous research has demonstrated that emotional states are encoded in the face 
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when someone is experiencing pain (Hale & Hadjistavropoulos, 1997; Kappesser & 

Williams, 2002). In addition, with a few exceptions (e.g., Hale & Hadjistavropoulos, 

1997; Kappesser & Williams, 2002), most previous investigations that examined the 

effect of social support on pain have focused solely on pain expressions to the exclusion 

of accompanying emotional states such as happiness. The inclusion of FaceReader 

analyses in addition to the pain-related FACS AU analyses therefore produced a more 

complete picture of the relationship between social parameters and the communication of 

pain. Contrary to this study’s hypothesis regarding non-verbal facial expressions, neutral 

states and expressions of sadness, anger, surprise, and disgust were not found to be 

significantly different across conditions. This finding is perhaps due to the particular 

experimental context of this study, which may not have evoked noteworthy fluctuations 

in reactions related to these emotions. Nonetheless, analyses revealed important findings 

regarding the emotional states of happiness and fear. 

Moreover, from a practical standpoint, findings from this research have the 

potential of informing clinical guidelines concerning the presence of family members 

during discomforting or painful medical and surgical procedures. Given that person-

centered care initiatives suggest that family members be involved in such procedures, it is 

important to better understand the degree and direction of impact that social support in 

the form of a family member can have on older adults. This supports the importance of a 

support person present during medical and surgical procedures, although the parameters 

involved are quite complex. Results from this study nevertheless are consistent with the 
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idea that it is important to take social parameters into account when assessing and 

managing pain among older persons during medical and surgical procedures. 

4.5 Directions for Future Research 

Several limitations should also be taken into account when interpreting findings 

from this study. In regards to the family condition, older adults without a family member 

who could accompany them were excluded from participating in this study.  This limits 

potential generalizability of findings to non-family dyads. In addition, results from this 

study do not differentiate between the influence of spouses and offspring on indices of 

pain because of the study’s limited sample size. Empirical investigations of the influence 

of social support on pain with larger, more represented samples of older adults are 

therefore warranted. 

In addition, empirical studies of pain and social support could be carried out 

among specific samples of older adults as well as in clinical settings. Research has 

demonstrated that older adults with dementia, for instance, display more intense non-

verbal pain expressions compared to older adults without dementia (Hadjistavropoulos, 

LaChapelle, MacLeod, Snider, & Craig, 2000; Kunz et al., 2008; Kunz, Scharmann, 

Hemmeter, Schepelmann, & Lautenbacher, 2007). Therefore, it would be of interest to 

pursue research investigating the ways in which the presence of a social support person 

influences non-verbal pain expressions among a sample of older adults affected by 

dementia (and serious limitations in ability to communicate due to cognitive 

impairments) compared to those not affected by dementia. Differences in facial 

expressiveness have also been identified among individuals with various mental disorders 
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(Davies et al., 2016). Future research on the social modulation of pain among older adults 

could therefore take into account the presence of mental disorders, such as mood and 

anxiety disorders, since these are likely to play a role in pain communication. 

Understanding the influence of dementias as well as mental disorders on the social 

modulation of pain could lead to more effective assessment and management protocols 

for specific older adult populations. 

Previous research has identified differences in pain indices between different 

forms of social support (e.g., passive vs. active, positive vs. negative; Brown et al., 2003; 

Roberts, Klatzkin, & Mechlin, 2015). For example, Roberts and colleagues (2015) 

recently demonstrated that a support person offering scripted statements of emotional 

support, compared to the mere presence of a social support person, attenuated self-

reported pain ratings. Since laboratory studies examining different forms of social 

support have only been conducted among younger adults and children, an extension of 

this investigation would be to explore the ways in which the pain experience and the 

expression of that pain changes depending on the form of social support provided. A 

more precise understanding of beneficial forms of social support could be of great 

clinical application to older adults experiencing acute pain or movement-exacerbated 

chronic pain. Support persons, such as healthcare professionals, friends, and family 

members, could then be trained in providing these beneficial forms of social support in 

order to help the older person who is experiencing pain. 

4.6 Conclusion 
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This is the first empirical investigation of the social modulation of pain to be 

carried out among a sample of older adults. Findings suggest that social support mitigated 

some aspects of the pain experience, but that this mitigation was moderated by the source 

of social support. Ultimately, the present investigation provided support for the inclusion 

of social parameters within the communications model of pain (e.g., Hadjistavropoulos et 

al., 2011). It is also apparent, however, that the role of social support in the experience 

and expression of pain is complex and multi-faceted and that methodological differences 

(e.g., samples, social support person, social support manipulation, pain-induction task 

protocol, pain measures) render it difficult to compare findings across studies (Mogil, 

2015; Krahé et al., 2013). With further experimental studies in this area, a clearer and 

more comprehensive understanding of the social modulation of pain could be attained. 

Investigations of the role of social support in clinical settings would help determine the 

generalizability of the findings from experimental investigations. Future research in this 

area could thereafter lead to better assessment and management of acute and chronic pain 

among older adults. 
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Appendix B: Consent Form (Target Participant) 

 

Project Title:  Pain mitigating effects of social support among older adults 
 
Researcher:  Natasha Gallant, B.A. 
   Graduate Student in Clinical Psychology 

Department of Psychology, University of Regina 
   gallanat@uregina.ca 
   (306) 337-3296 
 
Supervisor:  Thomas Hadjistavropoulos, Ph.D., ABPP 
   Research Associate, Regina Qu’Appelle Health Region 
   Department of Psychology, University of Regina 
   hadjistt@uregina.ca 
   (306) 585-4457 
 
What is the purpose of the study? 

We are studying how persons over 65 years of age communicate pain in different 
situations. 
 
What does the study involve? 

∗ The experiment will take between 60 and 90 minutes to complete. 
∗ You will be asked to complete a series of questionnaires. 
∗ You will then be asked to participate in three brief and safe pain tasks: (1) alone, 

(2) in the presence of a stranger, and (3) in the presence of a family member. 
∗ A video-recording device will be set up to record facial expressions and 

emotions throughout the pain tasks for each condition. 
∗ A thermode, a small rectangular surface that produces temperature 

increases and decreases, will be placed on your forearm. 
∗ You may discontinue the task at any time. 

 
What are the potential benefits of participating in the study? 

Your participation in this study will assist in furthering our understanding of the 
relationship between social support and pain among older adults. Findings may support 
the development of clinical guidelines for medical and surgical procedures as well as 
future pain management programs. Findings may support the conceptualization of pain 
expression among older adults.   You and your family member will be paid $50 for your 
participation. 
 
What are the potential risks of participating in the study? 

No negative effects are anticipated from participating in this study. It is possible that you 
experience some reddening and sensitivity of the skin on the small area where the 
thermode was placed. In the overwhelming majority of cases, this reddening and 
sensitivity of the skin disappears within 1 to 2 hours. In extremely rare cases, it is 
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possible that the pain stimuli cause a minor burn or blister to the skin. In the very unlikely 
event that you experience an adverse reaction to the pain stimuli, we request that you 
inform us of any such event and we recommend that you contact your physician as soon 
as is convenient for you.  
 
Will I be compensated for my participation in the study? 

Yes, you and the family member who accompanied you will be provided with a total 
monetary compensation of $50 for your participation in this study. 
 
Willmy participation in the study be kept confidential? 

∗ All data (including questionnaire responses and video segments) will be securely 
stored. The study’s researchers and research assistants will be the only persons 
with access to the data and these persons will employ the strictest rules of 
confidentiality. 

∗ Hard-copy data will be stored in locked cabinets. Consent forms and 
questionnaire responses will be stored in separate cabinets so that your 
name will not be associated with any of your questionnaire responses. 
Please do not indicate your name or other identifying information on the 
questionnaires. 

∗ Electronic data will be kept in password-protected databases and on 
password-protected computers. 

∗ Data from this study will be published and presented at conferences, but no 
identifying information will released or published without your specific consent to 
the disclosure. 

∗ All data will be stored for no less than seven years following publication. When it 
is time to destroy the data, paper data will be shredded and videos deleted. 
 

What happens if I decide to withdraw my consent to participate in the study? 

Your decision to participate is completely voluntary. You can choose to answer only 
those questions that you are comfortable answering. You may withdraw from the study at 
any time and for any reason without a need for explanation and without penalty of any 
sort. If you wish to withdraw from this study, please notify the researcher so that he or 
she can immediately end the experiment. If you choose to withdraw, all data will be 
permanently shredded and deleted. 
 

What will happen after the study? 

Results of this study will be available after the spring/summer of 2016. If you would like 
to receive results from this study, you may contact the Health Psychology Laboratory at 
(306) 585-4428 or contact the primary researcher at (306) 337-3296 or at 
gallanat@uregina.ca. 
 

Who do I contact if I have any questions or concerns? 

If you have any questions or would like more information about the study, please contact 
the primary researcher at (306) 337-3296or the Health Psychology Laboratory at (306) 
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585-4428. If you have any questions or concerns about your rights as a research 
participant, you may contact the Chair of the University Research Ethics Board at (306) 
585-4775 or at research.ethics@uregina.ca. 
 
Please check all statements that are true. 

€ I understand that there is no guarantee that this study will provide any benefits to 
me. 

€ I understand that, in rare cases, minor negative reactions (e.g., small and minor 
burn to the skin where the thermode was placed) may occur. In the unlikely event 
that I experience an adverse reaction, I agree to inform the primary researcher. 

€ I understand that I will be given a small monetary compensation for my 
participation. 

€ I understand that all of the information collected will be kept confidential. 
€ I understand that my participation in this study is voluntary. 
€ I understand that I am completely free to refuse my participation or to withdraw 

myself from this study at any time and for any reason without explanation or 
penalty. 

 
Having read the information and consent form, I agree to participate in this study 

and consent to the above. My signature below indicates that I have understood the 

information and consent form, have had the opportunity to ask questions and had 

satisfactory responses, and have freely consented to participating in this study. I 

have been informed that I will receive a dated and signed copy of this form. 

 
 
 
_____________________         _____________________         _____________________ 
Name of Participant     Signature   Date 

 
 
 
_____________________         _____________________         _____________________ 
Name of Researcher     Signature   Date 
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Appendix C: Consent Form (Family Participant) 

 

Project Title:  Pain mitigating effects of social support among older adults 
 
Researcher:  Natasha Gallant, B.A. 
   Graduate Student in Clinical Psychology 

Department of Psychology, University of Regina 
   gallanat@uregina.ca 
   (306) 337-3296 
 
Supervisor:  Thomas Hadjistavropoulos, Ph.D., ABPP 
   Research Associate, Regina Qu’Appelle Health Region 
   Department of Psychology, University of Regina 
   hadjistt@uregina.ca 
   (306) 585-4457 
 
What is the purpose of the study? 

We are studying how persons over 65 years of age communicate pain in different 
situations. 
 
What does the study involve? 

∗ The experiment will take between 60 and 90 minutes to complete. 
∗ You will be asked to complete a demographic questionnaire. 
∗ Your family member will then be asked to participate in three brief and safe pain 

tasks: (1) alone, (2) in the presence of a stranger, and (3) in the presence of a 
family member. 

∗ A video-recording device will be set up to record your family member’s 
facial expressions and emotions throughout the pain tasks for each 
condition. 

∗ A thermode, a small rectangular surface that produces temperature 
increases and decreases, will be placed on your family member’s forearm. 

∗ Your family member may discontinue the task at any time. 
∗ You will be asked to observe your family member as they complete the pain task 

in one of the three conditions (i.e., in the presence of a family member). 
 
What are the potential benefits of participating in the study? 

Your participation in this study will assist in furthering our understanding of the 
relationship between social support and pain among older adults. Findings may support 
the development of clinical guidelines for medical and surgical procedures as well as 
future pain management programs. Findings may support the conceptualization of pain 
expression among older adults.   You and your family member will be paid $50 for your 
participation. 
 
What are the potential risks of participating in the study? 
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No negative effects are anticipated from participating in this study. It is possible that your 
family member experiences some reddening and sensitivity of the skin on the small area 
where the thermode was placed. In the overwhelming majority of cases, this reddening 
and sensitivity of the skin disappears within 1 to 2 hours. In extremely rare cases, it is 
possible that the pain stimuli cause a minor burn or blister to the skin. In the very unlikely 
event that your family member experiences an adverse reaction to the pain stimuli, we 
request that they inform us of any such event and we recommend that they contact your 
physician as soon as is convenient for them. 
 
Will I be compensated for my participation in the study? 

Yes, you and the family member who accompanied you will be provided with a total 
monetary compensation of $50 for your participation in this study. 
 
Will my participation in the study be kept confidential? 

∗ All data (including questionnaire responses and video segments) will be securely 
stored. The study’s researchers and research assistants will be the only persons 
with access to the data and these persons will employ the strictest rules of 
confidentiality. 

∗ Hard-copy data will be stored in locked cabinets. Consent forms and 
questionnaire responses will be stored in separate cabinets so that your 
name will not be associated with any of your questionnaire responses. 
Please do not indicate your name or other identifying information on the 
questionnaires. 

∗ Electronic data will be kept in password-protected databases and on 
password-protected computers. 

∗ Data from this study will be published and presented at conferences, but no 
identifying information will released or published without your specific consent to 
the disclosure. 

∗ All data will be stored for no less than seven years following publication. When it 
is time to destroy the data, paper data will be shredded and videos deleted. 
 

What happens if I decide to withdraw my consent to participate in the study? 

Your decision to participate is completely voluntary. You can choose to answer only 
those questions that you are comfortable answering. You may withdraw from the study at 
any time and for any reason without a need for explanation and without penalty of any 
sort. If you wish to withdraw from this study, please notify the researcher so that he or 
she can immediately end the experiment. If you choose to withdraw, all data will be 
permanently shredded and deleted. 
 
What will happen after the study? 

Results of this study will be available after the spring/summer of 2016. If you would like 
to receive results from this study, you may contact the Health Psychology Laboratory at 
(306) 585-4428 or contact the primary researcher at (306) 337-3296 or at 
gallanat@uregina.ca. 
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Who do I contact if I have any questions or concerns? 

If you have any questions or would like more information about the study, please contact 
the primary researcher at (306) 337-3296or the Health Psychology Laboratory at (306) 
585-4428. If you have any questions or concerns about your rights as a research 
participant, you may contact the Chair of the University Research Ethics Board at (306) 
585-4775 or at research.ethics@uregina.ca. 
 
Please check all statements that are true. 

€ I understand that there is no guarantee that this study will provide any benefits to 
me. 

€ I understand that, in rare cases, minor negative reactions (e.g., small and minor 
burn to the skin where the thermode was placed) may occur. In the unlikely event 
that I experience an adverse reaction, I agree to inform the primary researcher. 

€ I understand that I will be given a small monetary compensation for my 
participation. 

€ I understand that all of the information collected will be kept confidential. 
€ I understand that my participation in this study is voluntary. 
€ I understand that I am completely free to refuse my participation or to withdraw 

myself from this study at any time and for any reason without explanation or 
penalty. 

 
Having read the information and consent form, I agree to participate in this study 

and consent to the above. My signature below indicates that I have understood the 

information and consent form, have had the opportunity to ask questions and had 

satisfactory responses, and have freely consented to participating in this study. I 

have been informed that I will receive a dated and signed copy of this form. 

 
 
 
_____________________         _____________________         _____________________ 
Name of Participant     Signature   Date 

 
 
 
_____________________         _____________________         _____________________ 
Name of Researcher     Signature   Date 
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Appendix D: Telephone Pre-Screen Questionnaire 

 

Exclusion Criteria 

€ Are you younger than 60 years of age? 

€ Are you currently living in a long-term care facility? 

€ Are you taking analgesic medications on a set schedule (prescribed by your 

physician)? 

€ Do you have sensitive skin due to a health condition? 

€ Will your chosen family member be at least 18 years of age at the time of 

participation?  
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Appendix E: Demographic Information Sheet 

 

1. Date of birth: ____________________ 

2. Age: ____________________ 

3. Sex: 

€ Male 

€ Female 

4. What is the highest level of education that you completed? 

€ Some elementary school 

o If selected, please indicate the number of years completed: ______ 
 

€ Completed elementary school 
 

€ Some high school 

o If selected, please indicate the number of years completed: ______ 
 

€ Completed high school 
 

€ Some undergraduate or post-secondary education 

o If selected, please indicate the number of years completed: ______ 
 

€ Completed undergraduate or post-secondary education 
 

€ Some graduate education 

o If selected, please indicate the number of years completed: ______ 

€ Completed graduate education 

6. Would you currently consider yourself to have a chronic pain condition? 

€ Yes 

€ No 

7. If yes, please answer the following questions about your chronic pain condition: 

€ If so, what is your pain-related diagnosis?__________________________ 

____________________________________________________________ 
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€ Please describe your pain: ______________________________________ 

____________________________________________________________ 

€ Please list the cause(s) of your pain: ______________________________ 

____________________________________________________________ 

€ Please list the area(s) in which you experience pain: _________________ 

____________________________________________________________ 

€ Please indicate how long (in months) you have been experiencing this 

pain: _______________________________________________________ 

____________________________________________________________ 

  



130 
 

Appendix F: Relationship Information Sheet 

 

1. How often do you have contact with your family member? 

 

€ At least a few times a year 

€ At least monthly 

€ At least once every two weeks 

€ At least weekly 

€ At least a few times a week 

€ Daily 

 

2. Do you currently live in the same household as your family member? 

 

€ Yes 

€ No 

 

3. On the whole, do you think that your family member is important to you? 

 

€ Not at all important 

€ A little important 

€ Important 

€ Very important 

 

4. How often does your family member help you in activities of daily living (e.g., 

preparing meals, cleaning the house, transportation, small repairs)? 

 

€ Never 

€ Rarely 

€ Sometimes 

€ Often 

 

5. How often do you feel that you can talk to your family member about personal 

experiences and feelings? 

 

€ Never 

€ Rarely 

€ Sometimes 

€ Often 
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Appendix G: Descriptor Differential Scales (DDS) 
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Appendix H: Standardized Instructions (Pain Threshold Task) 

 

“In a few moments, I will place the thermode on your forearm and set it to a baseline 

temperature that should not cause any discomfort. I will keep the thermode at this 

temperature for a moment, and then the temperature will slowly begin to rise. I want you 

to push the trigger as soon as you feel discomfort or pain. Once you push the trigger, the 

temperature will decrease to a baseline temperature that should not cause any 

discomfort.” 
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Appendix I: Standardized Instructions (Pain Tolerance Task) 

 

“In a few moments, I will place the thermode on your forearm and set it to a baseline 

temperature that should not cause any discomfort. I will keep the thermode at this 

temperature for a moment, and then the temperature will slowly begin to rise. I want you 

to push the trigger as soon as you feel that the pain has become intolerable. Once you 

push the trigger, the temperature will decrease to a baseline temperature that should not 

cause any discomfort.” 
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Appendix J: Standardized Instructions (Pain-Induction Task) 

 

“In a few moments, I will place the thermode on your forearm and set it to a baseline 

temperature that should not cause any discomfort. I will keep the thermode at this 

temperature for a moment, and then the temperature will slowly begin to rise. Once the 

thermode reaches a certain temperature, it will remain at this temperature for up to 10 

seconds. This temperature may or may not cause pain or discomfort. After 10 seconds, 

the temperature will decrease to a baseline temperature that should not cause any 

discomfort. After a few moments of rest, the temperature will slowly begin to rise once 

again and remain at a consistent temperature for up to 10 seconds. This type of trial will 

be repeated for a total of five times. After each time, you will be asked to report on your 

pain experience by completing twopain ratings (i.e., the intensity and unpleasantness 

scales). You will be prompted to complete these reporting tasks whenever I say the word 

“report”. If the pain becomes intolerable, you may stop the experiment at any time by 

telling the experimenter that you would like to discontinue the task.” 
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