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ABSTRACT 

Objective: The objective of the current investigation was to attempt to contribute to the limited 

body of literature regarding the role and importance of social context, in particular social 

support, to the experience of pain.  Specifically, the current study proposed that some of the 

previously observed effects of pain catastrophizing on pain experience operate through a social 

mechanism of action by reducing available social resources to help people cope with the stress of 

pain.  Thus, it was hypothesized that perceived social support would at least partially mediate the 

relationship between pain catastrophizing and pain experience or response variables (perceptions 

of pain intensity and unpleasantness and tolerance time).   

Method:  A sample of 285 college students enrolled in introductory psychology courses 

answered baseline questionnaires about dispositional variables before completing a fixed-time 

cold pressor task (60s) followed by an open-ended cold pressor task (to test pain tolerance).  

Questionnaires assessed perceived general social support (the Social Provisions Scale), 

dispositional and situational pain catastrophizing (Pain Catastrophizing Scale), and perceptions 

of pain intensity and unpleasantness (using visual analog scales).   

Results: The final sample consisted of 285 college students (Mage = 19.62, SD = 1.73), was 

primarily White (77.9%) and female (58.2%), and the majority denied having either chronic or 

recurrent pain (n = 160, 56.1%).  Regression and SEM analyses demonstrated that the study 

mediation hypothesis was not supported.   

Conclusion: Results of the current study suggest important revisions and considerations for 

future replications and similar studies. 
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1.  INTRODUCTION 

Pain is an important and ubiquitous perceptual experience that helps organisms preserve 

and protect their bodies by serving as an alarm system that provides warning signals about actual 

or threatened physical harm or damage.  Despite the nearly universal presence of pain 

experiences, how pain is experienced can vary widely.  Each individual person can experience 

the same pain stimulus differently from how other people experience it, both quantitatively and 

qualitatively.  And, whereas the perception of pain adaptively serves as a motivator to alter some 

aspect of one’s behavior to reduce or eliminate the source of the pain and its associated threats, 

exaggerated perceptions of pain can be debilitating and maladaptive.   

One way in which pain can serve as an adaptive motivator is through the communication 

of pain to other people, especially when the effort or ability required to protect the organism 

from further damage outstrips the organism’s capabilities.  Thus, pain exists in social contexts, in 

which individuals express their pain to others, who in turn provide explicit and implicit feedback. 

And that feedback might further alter one’s perceptions of and cognitive, emotional, and 

behavioral responses to their own pain.   

Despite the potential for the social environment to influence and modulate pain 

experiences via multiple mechanisms, pain has traditionally been considered to be the domain of 

clinical and biomedical research, and there is a corresponding lack of basic research on the social 

psychology of pain.  And despite putative acknowledgment and appreciation of the 

biopsychosocial model and an ever-increasing understanding of the psychological and 

physiological factors and mechanisms of pain, social pain research has been neglected.  As such, 

the understanding of pain is asymmetrical and imbalanced, and a truly nuanced, integrated 

biopsychosocial picture of pain has yet to be achieved.   
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One way in which social context and interpersonal factors might influence the perception 

and experience of pain is through perceived social support.  The Buffering Hypothesis of Social 

Support posits that social support serves a protective function by buffering people against the 

deleterious effects of stressors, such as pain (Cohen & Wills, 1985; Cohen, 1988).  Numerous 

studies have demonstrated associations between social support variables and positive health 

outcomes (DeLongis, Folkman, & Lazarus, 1988; Lepore, 1995; Uchino, Cacioppo, Malarkey, 

Glaser, & Kiecolt-Glaser, 1995).  Perceived social support refers to a person’s belief about how 

much support would be available to them were they to need it (Barrera, 1986; Gottlieb & Bergen, 

2010).  Perceived social support, specifically, has been shown to exhibit the health-promoting 

buffering effects against stress (Cohen & Wills, 1985).  

Limited research has examined the relationships between social support and pain 

variables in both laboratory-based pain paradigms and studies with clinical participants.  Brown, 

Sheffield, Leary, and Robinson (2003) looked at the impact of the presence of an observer, or a 

proximal supporter, on pain outcome measures and showed that observer presence is related to 

reporting experiencing less pain in a cold pressor task (CPT).  Furthermore, in a study of married 

patients with pain, greater perceived general social support was significantly associated with less 

pain catastrophizing, psychological distress, and pain severity and greater perceived spousal 

support was significantly associated with lower psychological distress and decreased pain 

severity (Cano, 2004).  Thus, there is some precedent for expecting that social factors, 

specifically perceived social support, alter the pain experience.    

Pain catastrophizing (PCAT) represents one avenue for potentially incorporating and 

synthesizing the existing pain literature with an appropriate acknowledgment of the potential 

importance of social context and interpersonal factors for the pain experience.  Previous research 
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on PCAT has shown that the way people think about pain is related to how they actually 

experience their pain in a variety of ways.  PCAT is a negative cognitive approach to pain in 

which a person ruminates on and exaggerates actual or threatened pain and believes they are 

helpless to do anything to improve the pain (Sullivan, Bishop, & Pivik, 1995; Sullivan et al., 

2001; Thorn, Boothby, & Sullivan, 2002).  Previous research, most of which has involved 

patients with chronic pain, has shown that PCAT is related to pain behaviors, increased pain 

intensity, lengthier hospitalizations, increased usage of analgesic medication, increased self-

reported and pain-related disability, increased depression and anxiety, negative affect, increased 

interference with activities, employment status, psychological distress, and more frequent pain 

episodes (Bédard, Reid, McGrath, & Chambers, 1997; Cheng & Leung, 2000; Gil, Abrams, 

Phillips, & Williams, 1992; Jacobsen & Butler, 1996; Keefe, Brown, Wallston, & Caldwell, 

1989; Keefe et al., 2000; Severeijns, Vlaeyen, van, & Weber, 2001; Sullivan et al., 1995; 

Sullivan, Stanish, Waite, Sullivan, & Tripp, 1998; Sullivan et al., 2001; Swinkels-Meewisse, 

Roelofs, Oostendorp, Verbeek, & Vlaeyen, 2006; Turner, Jensen, & Romano, 2000; Turner, 

Dworkin, Mancl, Huggins, & Truelove, 2001; Turner, Jensen, Warms, & Cardenas, 2002). 

Several researchers have proposed a Communal Coping Model of PCAT (CCM; Keefe et 

al., 2000; Keefe et al., 2003; Sullivan, Tripp, & Santor, 2000; Sullivan et al., 2001; Sullivan, 

Martel, Tripp, Savard, & Crombez, 2006; Thorn, Ward, Sullivan, & Boothby, 2003), which 

suggests that catastrophizing is actually a socially oriented coping style with the intended goal of 

soliciting more social proximity and supportive responses from the social environment.  The 

CCM has been supported by research findings that high catastrophizers tend to exhibit more 

communicative pain behaviors, such as facial expressions (e.g., grimacing, wincing) or 

vocalizations (e.g., moaning), than low catastrophizers in CPTs (Sullivan, Adams, & Sullivan, 
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2004; Sullivan et al., 2006).  Furthermore, it has been suggested that the tendency to 

catastrophize about pain is also representative of broader interpersonal styles of interacting and 

coping (Keefe et al., 2000).   

Importantly, despite the fact that the CCM suggests that the goal of the expressive pain 

behaviors associated with elevated PCAT is to increase the availability and responsiveness of 

social resources to cope with pain, data indicate that higher PCAT and expressive pain behaviors 

actually have a paradoxically reversed effect.  PCAT is associated with higher reports of 

punishing partner responses, including partners expressing irritation when the participant is in 

pain (Buenaver, Edwards, & Haythornthwaite, 2007), and with lower reports of perceived 

general social support (Cano, 2004).  As such, there is evidence suggesting that PCAT not only 

is an ineffective and coping response to pain, but also that it might be paradoxically maladaptive 

by negatively impacting the quality, availability, and perceptions of a person’s social resources 

for coping with pain.  However, despite the evidence suggesting the importance of social support 

and PCAT to each other and to a person’s perceptions and experience of pain, no known study 

has examined the relationships among those three variables.  Furthermore, basic, laboratory 

research using a controlled pain task that would help elucidate potential interpersonal processes 

and mechanisms associated with individual differences in pain has not yet been carried out using 

PCAT, perceived general social support, and pain outcome variables.   

In order to gain insight into how social and psychological variables interact with respect 

to pain and to examine and extend aspects of the CCM, the current study aimed to build upon 

and integrate the research findings discussed above which demonstrate the following:  

1. PCAT is related to pain experience variables. 

2. PCAT has negative interpersonal correlates.  
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3. Perceived general social support affects the impact of stressors, such as pain.   

The maladaptive interpersonal coping style utilized by catastrophizers may be related to 

decreased social resources, possibly making it more difficult for high catastrophizers to cope 

with stressful situations, such as being exposed to a painful stimulus.  If those variables are 

related in the aforementioned ways, interpersonal skills might be a viable target for treatment to 

reduce the negative impact of PCAT for people with chronic pain by helping them become better 

at soliciting support without alienating their supporters.  Based on the data presented in the 

studies described above, one method of accomplishing that goal might be by helping high 

catastrophizers to become more consciously aware of their expressive behaviors and how others 

perceive them in order to help them manage their pain behaviors more intentionally and 

effectively.  Furthermore, findings from the current study will provide information about how 

social variables relate to pain variables, including PCAT, thereby expanding our understanding 

of pain from a truly biopsychosocial perspective.   

The hypothesis of the proposed study was that the previously observed relationship 

between PCAT and pain responsivity is at least partially explained by perceived general social 

support.  Statistically, it was hypothesized that perceived general social support would mediate 

the relationship between PCAT and pain outcome variables during a cold pressor pain induction 

task (see Figure 1).  High catastrophizers were expected to have lower social support.  As a 

result, they were predicted to report higher ratings of pain intensity and unpleasantness and lower 

pain tolerance due to decreased perceptions of social resources.  
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2.  METHOD 

a.  Participants 

 Undergraduate students at the University of Alabama were recruited to participate in the 

study via the introductory psychology course online research participant pool.  Students self-

selected to participate in “An Experimental Pain Response Study” in exchange for credit toward 

satisfying a course requirement for their introductory psychology courses.  In order to 

participate, students had to be at least 19-years-old, which is the age of consent to research in the 

State of Alabama, and must have eaten on the day of their participation in the CPT. Consistent 

with prior research, exclusion criteria also included current pregnancy; a history of fainting 

spells; a diagnosis of seizure disorder, high blood pressure, diabetes, Raynaud’s disease, sickle 

cell disease; current pain medication use; current psychiatric care; a history of allergic skin 

reactions or excessive bruising; or previous participation in a CPT (Forsythe, Thorn, Day, & 

Shelby, 2011).  Participants were provided the exclusion criteria before registering to participate 

in the study online and then again during the consenting process when they arrived at the 

research lab space.  During the consenting process, a research assistant provided the participant 

with a copy of the consent document, which contained a detailed list of the study exclusion 

criteria.  Research assistants drew participants’ attention to the paragraph about exclusion criteria 

and instructed the participant to inform the research assistant immediately if any of the exclusion 

criteria applied to them, at which point, the consent process and study protocol were 

discontinued and the participant was thanked for their time before being excused from the study. 

 Based on effect sizes found in Cano (2004), correlations between the mediator, perceived 

general social support scores, and both PCAT scores and indicators of pain responsivity are 

estimated to be in the range of .20 to .30.  Using guidelines for power in mediation analyses 
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suggested by Fritz and MacKinnon (2007), it was estimated that a minimum of 224 participants 

was necessary to be able to demonstrate a conservative partial mediation (reduced PCAT-pain 

responsivity correlations of approximately .14) with perceived general social support correlations 

of approximately .26.  According to Fritz and MacKinnon (2007) such parameters will result in 

.8 power for the mediation analyses.   

In order to help ensure enough usable data, 250 participants were initially recruited for 

the study.  However, over the course of data collection, it became apparent that not all 

participants endured the cold water for the full 60-s of the first, fixed cold-water trial.  As such, 

some participants removed their hands before the 60-s was reached, thereby altering the intensity 

of the controlled, baseline pain stimulus and the amount of recovery time needed before entering 

the cold-water basin for the second time for the open-ended tolerance time task.  When that trend 

was noticed, recruitment was expanded by an additional 60 participants, up to a total of 310 

participants, to ensure that the main analyses would have enough power to detect mediation 

effects.  Of the total sample, 24 participants (7.74%) failed to reach the 60-s threshold in the first 

CPT and were ultimately excluded from subsequent analyses.  Of those excluded for failing to 

meet that performance minimum on the fixed CPT, 19 participants were among the original 

sample of 250 participants (7.6% of the original sample).  One additional participant was 

excluded mid-procedure pre-cold pressor when they revealed to the research assistant that they 

might have Raynaud’s disease while completing the study questionnaires. 

After excluding the aforementioned participants, the sample was comprised of 285 

students who were enrolled in an introductory psychology course in either the Fall 2013 or 

Spring 2014 semester.  The participants’ ages ranged from 19 to 37 years, and the majority of the 
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sample identified themselves as White and female (see the Results section and Table 1 for more 

detailed information regarding the sample of participants for the study).   

b.  Measures 

 Social Provisions Scale. In a review of the literature, Gottlieb and Bergen (2010) 

recommended the Social Provisions Scale (SPS; Cutrona & Russell, 1987) as a general-

population measure of perceived general social support based on its strong psychometric 

properties.  The SPS is a self-report measure that contains 24 items rated on a 4-point scale that 

assesses the following 6 factors of social support: attachment, social integration, reassurance of 

worth, reliable alliance, guidance, and opportunity for nurturance (Cutrona & Russell, 1987; 

Gottlieb & Bergen, 2010).  Participants respond by indicating the degree to which the item 

describes the current state of their interpersonal relationships, and higher scores on the measure 

indicate higher levels of social support.  Research has demonstrated strong reliability and validity 

data for the SPS, and it has been validated among multiple populations, including college 

students (Cutrona & Russell, 1987).  Previous research on social support, PCAT, and pain 

variables among clinical samples has used the SPS as the indicator of social support (Cano, 

2004).  The current study used the SPS total scale score as a measure of perceived social support 

rather than utilizing the subscales because of the strong reliability of the total scale score relative 

to the less well-supported subscale scores as reported by the measure’s authors (Cutrona & 

Russell, 1987).  

 Big Five Inventory. The Big Five Inventory (BFI; Benet-Martinez & John, 1998; John, 

Donahue, & Kentle, 1991; John, Naumann, & Soto, 2008) is a 44-item self-report measure of the 

following personality traits: extraversion, agreeableness, conscientiousness, neuroticism, and 

openness to experience (BFI-E, BFI-A, BFI-C, BFI-N, & BFI-O, respectively).  Participants rate 
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the degree to which they perceive each descriptive statement as being true of them on a 5-point 

Likert-type scale, ranging from 1 = “Strongly disagree” to 5 = “Strongly agree.”  The BFI and its 

constituent personality factors have received extensive research support (see John et al., 2008), 

and research has demonstrated good test-retest reliability, self-peer rating correlations 

(Rammstedt & John, 2007), and good internal consistency (Benet-Martínez & John, 1998; John 

et al., 2008).  Scores on the BFI factors were used as covariates in the current study to control for 

the impact of personality on the various pain, PCAT, and social support relationships.   

Personal Attributes Questionnaire-Emotional Vulnerability Scale. The Personal 

Attributes Questionnaire (PAQ) is a 24-item self-report measure of personality characteristics 

attributed differentially to men (masculine) and women (feminine; Spence & Helmreich, 1978).  

Using samples of introductory psychology students at a large state university who were 

participants in experimental pain studies, Ward, Thorn, Clements, Dixon, and Sanford (2006) 

suggested revisions of the PAQ.  Through confirmatory factor analysis, Ward et al. identified a 

subscale of the PAQ that consisted of 5 of the 7 MF subscale items reverse-scored.  That factor 

was termed, “Emotional Vulnerability” (PAQ-EMV), and consisted of items that ask about the 

respondents’ need for approval, excitability in crises, emotional sensitivity, and need for security.  

PAQ-EMV scores reliably predict respondents’ sex (with females coring higher, on average, than 

men) better than any other PAQ or BFI scale and are significantly and positively correlated with 

BFI-N (Ward et al., 2006).  Additionally, previous research has found that emotional 

vulnerability is significantly positively correlated with PCAT (Dixon, Thorn, & Ward, 2004).  

The current study used PAQ-EMV score as a covariate to control for the potential effect of 

emotional vulnerability on the various pain, PCAT, and social support relationships tested. 
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Pain Catastrophizing Scale. PCAT was measured using the Pain Catastrophizing Scale 

(PCS).  The PCS is a 13-item self-report measure on which participants are instructed to respond 

to statements about past pain experiences using a 5-point Likert-type scale that ranges from 0 = 

“not at all” to 4 = “all the time” (Sullivan et al., 1995).  In a sample of introductory psychology 

college students, the PCS demonstrated strong internal reliability.  Furthermore, across four 

validation studies, which included both clinical and nonclinical samples, the PCS demonstrated 

consistent convergent validity (Sullivan et al., 1995).  Participants categorized as catastrophizers 

by their PCS scores reported significantly more frequent catastrophizing thoughts in semi-

structured interviews following pain induction tasks than non-catastrophizers.  Furthermore 

catastrophizers reported significantly higher levels of pain, physical and emotional distress, and 

anxiety than non-catastrophizers.  In a regression analysis that included Fear of Pain 

Questionnaire (FPQ) scores, the negative affectivity scale of the Positive Affect-Negative Affect 

Scale (PANAS-NA), State-Trait Anxiety Inventory (STAI) scores, and the Beck Depression 

Inventory (BDI), only PCS scores made unique contributions to predictions of pain ratings.  The 

PCS also correlated significantly and positively with FPQ, PANAS-NA, the trait scale of the 

STAI, and the BDI.  The PCS was not significantly correlated with the positive affectivity scale 

of the PANAS, demonstrating discriminant validity (Sullivan et al., 1995).  Sullivan et al. (1995) 

also reported that the PCS has acceptable temporal stability and predictive validity.   

In the current study, participants provided two ratings of PCAT.  The first rating used the 

standard PCS instructions and was provided before the participant was exposed to any 

experimental pain stimuli (dispositional PCAT).  The second rating was provided immediately 

following a fixed cold pressor pain induction task and used modified PCS instructions that 
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directed the participant to refer to the experimental pain stimulus they had just experienced in 

order to get a rating of their “real-time” thoughts about pain (situational PCAT).   

 Visual Analog Scales. Consistent with previous research (Forsythe et al., 2011), pain 

intensity (VAS-I) and unpleasantness (VAS-U) were measured using 10-cm visual analog scales 

(Price, McGrath, Rafii, & Buckingham, 1983).  The VAS is a straight horizontal line with verbal 

anchors below both ends.  The anchors are demarcated with vertical ticks.  In this study, 

participants responded to the VAS by placing a mark on the line describing how intense or 

unpleasant their pain is relative to the anchors.  The pain intensity scale was anchored at 0 cm = 

“no pain” and 10 cm = “pain as bad as it can be,” and the pain unpleasantness scale was 

anchored at 0 = “not at all unpleasant” and 10 = “extremely unpleasant.”   

Previous research has supported the assertion that pain intensity and pain unpleasantness 

as measured by VAS represent two distinct characteristics of the pain experience (Harris & 

Rollman, 1983; McCarthy et al., 2005).  Pain intensity represents sensory pain experience, and 

pain unpleasantness refers to the affective evaluation of the pain experience.  Jaeschke, Singer, 

and Guyatt (1990) found that VAS measures have comparable responsiveness and validity to 

seven-point scales.  McCarthy et al. (2005) found that VAS for pain intensity and unpleasantness 

had strong psychometric properties, including large test-retest correlations; convergent and 

discriminant validity; and sensitivity and responsiveness to changes.  

Assessment of chronic and recurrent pain. Chronic pain was defined as “pain that 

occurs more days than not over at least the past three months and that interferes with your 

functioning.”  The researcher read the definition of chronic pain aloud to the participant before 

asking them if they would endorse having chronic pain based on that definition. Next, the 

researcher read the following definition to the participant: “Recurrent pain is pain that 
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periodically interferes with your functioning, but unlike chronic pain, does not occur more days 

than not over the past few months.”  Again, the researcher asked if the participant would endorse 

having recurrent pain based on the definition provided. If the participant responded affirmatively 

to either or both kinds of pain, the researcher provided the participant with a piece of paper for 

each kind of pain endorsed.  Each page reproduced the definition of the appropriate type of pain 

across the top as a reminder to the participant and then prompted the participant to describe the 

kind of chronic or recurrent pain and the number of days they have experienced that pain in the 

past 3 months.   

Tolerance time. Consistent with the method used by Forsythe et al. (2011), pain 

tolerance was operationalized by recording the latency, in seconds, of participants to remove 

their hands from the cold-water tank of the apparatus.  A digital stopwatch was used to measure 

immersion time.  Timing began at the moment of immersion and ended at the moment of 

removal of the participant’s arm from the cold-water bath. 

c.  Apparatus 

 For the cold pressor apparatus, Thermo Scientific’s Neslab RTE Series refrigerated bath 

was utilized to induce pain.  The cold pressor machine cools and circulates water to keep the 

temperature of the water at approximately 2oC.  By circulating the water, the machine prevents 

the water from freezing.  Participants were able to rest their arms on a small ledge on the 

machine while they immersed their hand in a small reservoir of water that was deep enough for 

them to submerge their arms at least to their wrists.  The machine has a digital display that tells 

the researcher the current temperature of the water.  
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d.  Procedure 

Baseline measures. Participants completed the study individually.  After obtaining the 

participant’s informed consent, the researcher provided the participant with a juice drink pouch 

to drink while they completed their initial questionnaires.  Based on guidelines for using the CPT 

with children (von Baeyer, Piira, Chambers, Trapanotto, & Zeltzer, 2005), the juice pouch 

ensured that participants did not have an empty stomach and were hydrated before they complete 

the cold-water immersion task, which served as an extra safety precaution to reduce the 

likelihood of adverse events during the CPT (i.e., feeling faint or lightheaded, especially 

associated with low blood sugar).   

After completing the consent process, participants completed the SPS followed the BFI 

and the PAQ-EMV.  The order of presentation of the BFI and the PAQ-EMV was 

counterbalanced to control for possible order effects.  Next, participants completed the PCS.  

That first administration of the PCS (PCS-Disp) served as the measure of dispositional PCAT.  

The PCS used here had the standard instructions printed across the top of the page, which do not 

direct participants to refer to any specific instance of pain.  Therefore, the first administration of 

the PCS tapped into participants general tendencies to think about pain catastrophically or not.     

Finally, participants reported their experience with chronic and recurrent pain by 

describing any chronic or recurrent pain in the last 3 months and reporting how many days in the 

past 3 months they have experienced that pain.  The researcher defined both chronic and 

recurrent pain for each participant before they were asked to endorse and describe any pain they 

had experienced (see the  “Measures” section above). 

Fixed-time CPT. After completing the baseline measures, participants completed the 

first of two cold-water immersion tasks.  The first task used a fixed-time (1 min.) pain stimulus 
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to assess participants’ perceptions of pain intensity and unpleasantness.  The duration of the first 

cold water immersion is based on findings of Brown et al. (2003), which showed significant 

between-group differences in pain ratings were first apparent at 60s.  Other studies, such as 

Sullivan et al. (1995), have also used 60-s fixed-time CPT paradigms.  At the end of the 60-s 

immersion trial, a 6-minute timer was started to provide the participants a uniform-length rest 

period before the second immersion trial.   

Immediately after the first cold-water immersion, participants were asked to rate their 

current perceptions of pain intensity and unpleasantness using the VAS-I and VAS-U.  These 

ratings were used for participants’ pain intensity and unpleasantness ratings in the mediation 

model because all of the participants experienced the same level of pain stimulus.  The reason for 

that decision was to control for the possibility that, if given open-ended instructions, participants 

might all leave their hands in the cold water until they reached approximately the same level of 

pain on the first task, resulting in a restriction of range problem.  Furthermore, previous research 

has found between-group differences in pain intensity ratings after fixed-instruction pain 

induction tasks (i.e. participants are told they will be exposed to a pain stimulus for a specified 

amount of time beforehand), but not after open-instruction pain induction (i.e. participants are 

told to expose themselves to the pain stimulus for as long as possible; Thorn & Williams, 1989).  

Therefore, using a consistent fixed pain stimulus allowed data analysis of how different people 

may perceive and experience the same level of physical pain stimulation differently.   

In addition to the VAS, participants also completed the PCS (PCS-Sitn) a second time 

after the first CPT.  That rating of PCAT served as the measure of situational PCAT because the 

instructions printed on the page specifically directed participants to refer to the pain they 

experienced the CPT they completed immediately prior to filling out the questionnaire.   
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Open-ended CPT.  After the 6-minute timer expired, participants were instructed to 

complete the second CPT, which used an open-ended pain stimulus to assess participants’ pain 

tolerance.  This time, the participants received instructions to keep their hands in the cold water 

for as long as they could.  The latency to remove their hands from the water served as the 

indicator of pain tolerance (CPT-Tol).   

Participants who keep their hands in the water for 5 minutes were instructed to 

discontinue the task and remove their hands from the water (Forsythe et al., 2011).  The CPT was 

discontinued at 5 minutes because the water no longer serves as an effective pain induction 

technique after participants’ hands go numb from the cold stimulus, which would introduce 

heterogeneity and uncontrolled error into the data (Thorn & Williams, 1989). Participants were 

not told in advance that there was a time limit for the second immersion task in order to avoid 

introducing additional demand characteristics to the paradigm.  The amount of time the 

participants tolerated the cold-water immersion was recorded.   

After the second immersion task, participants completed one final VAS-I and VAS-U.  

At the end of the procedure, participants also completed a basic demographics questionnaire that 

asked them to identify their sex, race, and age.  The demographics questionnaire was 

administered at the end of the protocol in order to minimize the risk of unintentionally altering 

participants’ performance due to stereotype threat by making demographic characteristics 

potentially relevant to a pain task more salient immediately before the task. 

e.  Data Analysis Plan 

 Statistical analyses were performed using the Statistical Package for the Social Sciences 

22 (SPSS) with an α level of .05.  Separate simple mediation analyses and mediation models 

were tested for each of the outcome variables (Baron & Kenny, 1986).  Thus, general social 
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support was tested as a mediator between baseline PCAT and each of the following variables 

separately: pain intensity ratings, pain unpleasantness ratings, and tolerance times.  Sobel tests 

were used to test for the significance of the mediation on each model  (Baron & Kenny, 1986).    

In order for the study hypothesis to be supported, the magnitudes of significant 

correlations between PCAT and each of the outcome variables would be reduced to non-

significance when general social support is used as a mediator (see Figure 1).  However, if no 

such reduction in the original relationships is observed when perceived general social support is 

considered in the model, then the hypothesis would not be supported and the null hypothesis of 

no mediation would be accepted for the current data.  Given the current sample size, the study 

did not have sufficient power to show a full mediation.  However, the current study was 

sufficiently powered to show a partial mediation, if one exists. 
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3.  RESULTS 

a.  Characteristics of the Final Sample 

The final sample of participants consisted of 285 college students enrolled in an 

introductory psychology course at the University of Alabama during either the Fall 2013 or 

Spring 2014 semester.  Their ages ranged from 19 to 37 years (M = 19.62, SD = 1.73).  The 

sample primarily self-identified as White (77.9%) and female (58.2%).  The next most frequent 

racial or ethnic self-identification among the sample was Black or African American (16.5%), 

followed by Asian (3.2%) and Hispanic (1.1%).  The remainder of the sample identified as 

Native American, multiracial, or “other.”   

The majority of the sample (n = 160, 56.1%) denied having either chronic or recurrent 

pain).  Ninety-eight participants (34.4%) reported having recurrent pain only, and 19 participants 

(6.7%) reported having chronic pain only.  An additional 8 participants (2.8%) endorsed both 

chronic and recurrent pain simultaneously.  Thus, 106 participants (37.2%) reported having 

recurrent pain (with or without chronic pain), and 27 participants (9.5%) reported having chronic 

pain (with or without recurrent pain; see Table 1 for a detailed breakdown of the sample’s 

demographic characteristics). 

b.  Descriptive Statistics 

All of the following analyses were done with data provided by the 285 people who 

completed the full 60-s fixed-time CPT, with the exception of the BFI factors, for which one 

participant’s data are missing (i.e., N = 284 for all BFI factors).  Participants’ mean SPS score 

was 86.37 (SD = 7.07).  Scores on the SPS can range from 24 to 96, and as such, a mean score of 

86.37 indicates a high level of perceives social support among participants in the sample.  A 

single-sample t-test indicated that the mean perceived social support score for the current sample 
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was significantly higher than the mean value (M = 82.45) reported by Cutrona & Russell (1987) 

in the SPS validation study, t(284) = 9.36, p < .001, mean difference = 3.92, 95% CI of the 

difference = 3.10 to 4.74.   

See Table 2 for descriptive statistics on all measures used in the remaining analyses.  The 

mean tolerance time (CPT-Tol) was 138. 81s (SD = 98.25s), or about 2 minutes and 19 seconds.  

Tolerance times ranged from 14.84s to reaching the maximum time of 5 minutes.  Of the 285 

participants who completed the study, 48 (16.84%) kept their hand submerged until the 

maximum allowable time (5 minutes) during the tolerance trial.   

c.  Correlational & Reliability Analyses 

 Correlations among the variables were computed (see Table 3).  Perceived social support 

(SPS total scale score) was significantly correlated with all of the BFI personality factors except 

for BFI-O.  The correlations between SPS and the BFI factors ranged from -.19 with BFI-N on 

the low and negative end to .33 with BFI-A on the low and positive side and .40 with BFI-E on 

the high and positive side.  Perceived social support was not correlated with any other variables 

except for participant’s self-reported sex, with females tending to report higher perceived social 

support than males(r = .20, p = .001).  An independent-samples t-test confirmed that females (M 

= 87.53, SD = 6.14) reported significantly higher perceived social support on the SPS than did 

males (M = 84.75, SD  = 7.94), t(212.661) = -3.20, p = .002 (equal variances not assumed, based 

on significant results of Levene’s test).  

 Emotional vulnerability (PAQ-EMV) was significantly correlated with sex, with females 

(M = 11.02, SD = 3.45) reporting higher scores than did the males (M = 8.17, SD = 3.10), t(283) 

= -7.18, p < .001.  PAQ-EMV was also significantly positively correlated with BFI-N, 

dispositional PCAT, ratings of pain intensity and unpleasantness, and situational PCAT; and 
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significantly and negatively correlated with pain tolerance times (see Table 3).  The highest 

magnitude correlation for PAQ-EMV was with BFI-N (r = .66, p < .001), followed by PCS-Disp 

(r =.45, p < .001), and the correlation with participant sex was the highest magnitude correlation 

between sex and any variable (r = .39, p < .001).  

 Participants’ self-reported sex was also significantly correlated with every other variable 

except for BFI-C and BFI-O, with female participants more likely to report having chronic or 

recurrent pain (64.8% of those reporting pain were female; and 48.8% of female participants 

versus 37.0% of male participants endorsed chronic or recurrent pain) and male participants 

having higher pain tolerance on average than female participants.  Females tended to score 

higher in all other statistically significant relationships between participant sex and other 

variables, including extraversion, agreeableness, and neuroticism, and pain response variables.   

The only significant pain status correlations were with BFI-N and VAS-I.  An 

independent-samples t-test revealed that participants who endorsed chronic or recurrent pain (M 

= 2.77, SD = 0.08) scored significantly higher on neuroticism than did those who denied having 

chronic or recurrent pain (M = 2.54, SD = 0.06), t(242.731) = 2.37, p = .019 (equal variances not 

assumed, based on significant results of Levene’s test).  Those participants who endorsed chronic 

or recurrent pain (M = 6.74, SD = 2.04) also tended to report significantly higher perceptions of 

pain intensity during the 60-s fixed-time CPT than those who denied having chronic or recurrent 

pain (M = 6.10, SD = 2.23), t(283) = 2.51, p = .013.  Despite the significant differences 

according to pain status on those two variables, the mean difference between them was only .22 

and .64, respectively, and the effect sizes using r2 indicated that those relationships only 

accounted for approximately 2% of the variance in the variables.  Using Cohen’s d, the effect 

sizes for the differences were only 0.29 and 0.30 SD, respectively. 
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In addition to the bivariate correlations, internal reliability of each multi-item scale or 

questionnaire was estimated using Cronbach’s α (see Table 3).  Estimates of reliability ranged 

from .80 (for BFI-C and BFI-O) up to .93 (for PCS-Sitn), with the exception of PAQ-EMV, for 

which α = .69.  

d.  Tests of Mediation Hypothesis 

 According to Baron & Kenny (1986), in order for the hypothesis of the current study to 

be supported, the following must have been found (see Figure 1): 

1. Path c: PCS-Disp (the “causal” variable) is correlated with the pain response or 

pain outcome variables (i.e., PCS-Disp predicts VAS-I, VAS-U, and CPT-Tol in 

regression analyses). 

2. Path a: PCS-Disp is correlated with the mediator, SPS (i.e., PCS-Disp predicts 

SPS in a regression analysis). 

3. Path b: The mediator, SPS, is correlated with the pain response variables when 

controlling for PCS-Disp (i.e., SPS predicts VAS-I, VAS-U, and CPT-Tol in 

regression analyses when PCS-Disp is also used as a predictor variable). 

4. Path c′: To establish full mediation, the effect of PCS-Disp on the pain response 

variables should be zero (or not significantly different from zero) when 

controlling for SPS (Note: The current study only predicted and was only 

powered to identify and demonstrate partial mediation of the effect of 

dispositional pain catastrophizing on pain outcome variables because perceived 

social support was not theoretically expected to account for the entire relationship 

between dispositional pain catastrophizing and pain response; dispositional pain 
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catastrophizing was still expected to have a direct effect on pain response 

variables, even when accounting for perceived social support).   

Multiple approaches were utilized to examine the steps needed to establish a mediation of 

PCS-Disp on pain response variables by SPS, including regression analyses in SPSS and 

Structural Equation Modeling (SEM) in Mplus.  Using regression analyses, path a in step 1 of the 

Baron & Kenny model was established for all three pain response variables (see Table 4).  

However, paths a and b failed to reach significance on any pain response variable.  Furthermore, 

the Sobel Test for each mediation analysis was not significant (see Table 4).   

To test whether the meditational hypothesis might be strongly affected by measurement 

error, the mediations were tested again using disattenuated correlations in an SEM model run 

using Mplus and using the Cronbach’s α for each measure to calculate error variance.  Once 

again, the mediation hypothesis was not supported for any of the three pain response variables.  

In all three cases, paths a and b failed to reach significance, and path c′ remained a significant 

predictor of the pain response variables (see Figure 2).  Thus, steps 2 through 4 of Baron & 

Kenny’s model were unsupported for all tests of the simple mediation. 

Additional analyses were run to test the effects of other covariates (BFI factor scores, 

PAQ-EMV, PCS-Sitn) and moderators (sex & pain status); however, none of those analyses 

changed the results of the primary mediation analysis. 
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4.  DISCUSSION 

a.  Mediation Hypothesis 

 The primary hypothesis of the current study was that dispositional pain catastrophizing’s 

significant effect on pain response variables (perceptions of pain intensity and unpleasantness 

and pain tolerance time) would be mediated by perceived social support due to research that has 

suggested that increased pain catastrophizing scores are related to poorer social support, 

including lower perceived social support scores and higher reports of punishing responses to 

expressions of pain.  The hypothesis was tested using both simple and multiple regression 

analyses in SPSS, as well as by using SEM in Mplus.  None of the approaches to analyzing and 

testing the primary mediation model hypothesis were supported, including when personality 

variables (BFI factors and emotional vulnerability) were included as covariates.   

 The relationships between SPS scores (i.e., the mediator) and the other variables in the 

mediation analyses, specifically, were not found to be significant.  One possible reason for the 

lack of support for the hypothesis is that scores on the SPS in the current study sample may have 

suffered from a ceiling effect and restriction of range problem such that the current sample 

reported such uniformly high perceptions of social support that that social support variable did 

not vary widely enough to demonstrate relationships with other variables that might otherwise 

exist in samples with a broader range of social support.  This possible explanation is at least 

somewhat supported by the fact that the current sample’s scores on the SPS were significantly 

higher than the normative samples scores.  Furthermore, indicators of skewness indicated that the 

current sample of SPS scores might have been problematically negatively skewed (SPS skewness 

= -1.12). 
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 A second possible explanation for the current lack of mediation and lack of relationships 

between perceived social support and PCAT and pain response variables is that the current pain 

induction task may not have provided a strong enough manipulation of pain to require 

participants to draw upon perceptions of social support to buffer themselves against the effects of 

the pain as a stressor.  Participants knew that the pain stimulus was safe, that it was only 

temporary, and that, ultimately, they had control over how long they exposed themselves to the 

stimulus.  In such a situation, it is possible that participants did not need to mobilize their full 

array of coping strategies and resources to successfully “survive” the pain they experienced.   

 Most of the previous research on the relationships among social support, PCAT, and pain 

variables involved people with chronic pain conditions and often looked at social support 

provided by caregivers.  It is possible that the relationships observed in previous research are 

dependent on social support being mobilized to respond to the stress of chronic pain, specifically, 

which might differ not only quantitatively from acute, laboratory-induced pain, but also 

qualitatively such that findings from one may not generalize to the other.  Thus, even though 

about 44% of the current sample endorsed chronic or recurrent pain, the potentially artificial 

parameters of cold pressor-induced pain may not have been enough to trigger the same kind of 

catastrophic responding to pain that would require tapping into the buffering benefits of one’s 

perceived social support resources, even among those who endorsed having chronic or recurrent 

pain.  On a related note, perceptions of distal available social support may not have been salient 

enough in the current situation to have provided a buffering benefit for the participants during 

the pain induction task.  Rather, it might be necessary for participants to have proximal, 

immediate social support available when coping with proximal, immediate pain.  
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b.  Limitations 

 Most of the current study’s limitations are related to the proposed reasons for lack of 

significant findings described above.  Firstly, the current study only used a single measure of 

perceived social support that appears to have been inadequate for the current research question 

and/or study population (or the specific sample, which may have been biased relative to the 

population).  Thus, the elevated SPS scores and the negative skew of their distribution might 

have undermined the utility of that measure to the current investigation. 

 A second major limitation of the current study deals with the question of ecological 

validity.  As noted above, previous research related to and that informed the current research 

question has been almost exclusively conducted among patients who have been diagnosed with 

chronic pain conditions and who have a significant person in their lives who serve as their 

primary caregivers.  Thus, due to the artificial nature of the laboratory setting, the differences 

between acute and chronic pain, and the somewhat hypothetical nature of the social support 

measurement, the current research design might have lacked enough realism for participants to 

produce significant findings for the mediation hypothesis, which was only expected to be a 

partial mediation in the first place.  Thus, the current study may be lacking in ecological validity.   

The current study was not powered to test multiply mediated models or models of 

moderated mediation, which might have provided significant findings with a larger sample.  The 

number of participants and data points required to test such complicated models was 

prohibitively large for the current investigation.  And finally, it is possible that emerging adult 

college students may process pain and their social context differently from the general 

population, thereby limiting the usefulness of the current findings and also limiting the 

usefulness of much previous research in forming the basis for hypothesis to be tested among an 
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emerging adult college student population.  However, questions of pain among emerging adults 

do need to be addressed and studied in the future.  And the current study may contribute to that 

effort by demonstrating possible differences between how that population processes and copes 

with pain versus the general population.    

c.  Future Directions 

 Even though the current study’s primary hypothesis was not supported, it does suggest 

possible important alterations to the study paradigm and or hypothesized model for future 

research.  First, future studies of social support, PCAT, and pain variables should use multiple 

measures of social support and possible measures of social burden and/or social exclusion to 

obtain a richer picture of the participant’s social context.  Furthermore, by having multiple 

measures of social support, future research can quantitatively and statistically evaluate if null 

findings or issues of restriction of range, ceiling effects, etc. are artifacts of the measures used or 

not by comparing the results obtained on different measures for the same study and research 

paradigm.   

Second, future research should test the relative importance and contributions of the 

presence of a proximal supporter to the buffering effects of perceived distal support by 

continuing to obtain self-report data on perceived social support as well as by performing 

experimental manipulations of the immediate social context for the cold pressor task.  Options 

for such studies include providing a confederate social supporter to participants or having 

participants bring a friend to the study.  Furthermore, similar to Cano et al. (2004), future 

research can and should compare the contributions made by specific supportive relationships to 

those made by perceptions of generally available social support.   
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Another possible alteration to future investigations related to the questions proposed by 

the current study is using a stronger manipulation of pain.  That augmentation in pain induction 

might be achieved by using a different pain induction stimulus, lower temperature water in a cold 

pressor task, or by altering participants’ expectations about the pain task beforehand.  For 

example, rather than providing extensive safety information before the task, participants might 

perceive the task as more threatening, and therefore more stressful, if they are kept masked to 

safety information until the study debriefing.  Another option for accomplishing an augmented 

pain induction would be to utilize deception.  Before initiating the study protocol, the researcher 

might provide participants with false information about the risk of harm or how painful the 

stimulus is in order to increase the threat value (and stress-inducing properties) of the laboratory 

task.  Of course, such an option would necessarily require that the researcher reverse the 

deception and any lingering negative effects during the study debriefing period.   

Finally, future research might be improved and better equipped to answer the research 

question posed by the current study if at least a portion of the study population was drawn from 

clinical samples of patients with chronic pain of varying durations.  It would be especially 

valuable to see how the long-term experience of chronic pain and the ways in which it may have 

fundamentally changed a person’s social context or the structure of their social networks 

interacts with acute pain induction.  On a related note, findings from replications of this study 

might be more reliable and generalizable if the study sample purposefully recruited participants 

across a wide age range, including both emerging adults and older adults.   

In conclusion, the current study’s hypothesis that the impact of PCAT on responses to 

pain would be at least partially mediated by perceptions of social support was not supported by 

the data collected.  However, the identified limitations of this study suggest ample opportunities 
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for modified replications of the current study that will help contribute to the heretofore small 

body of literature related to the importance of social context to the experience of pain. 
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Figure 1. Hypothesized simple mediation model.  The mediation was tested three times, once for 

each pain responsivity criterion variable: pain intensity, pain unpleasantness, and pain tolerance.  
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Figure 2.  Composite Summary of SEM Tests of Mediation Models.  PCS = Pain 

Catastrophizing Scale; SPS = Social Provisions Scale; VAS-I = Visual Analog Scale of 

Perceived Pain Intensity; VAS-U = Visual Analog Scale of Perceived Pain Unpleasantness; 

CPT-Tol = Cold pressor task pain tolerance time (in seconds).  These SEMs tested the mediation 

model using PCS and SPS scores that have been disattenuated for unreliable measurement error 

using Cronbach’s α reliability estimates to compute error variance for those measures.  Values 

labeled as 1 correspond to the mediation model predicting pain intensity; those labeled 2 

correspond to the mediation model predicting pain unpleasantness; and those labeled 3 

correspond to pain tolerance time.  
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